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1. HACIHIOPT ®OHAA OHEHOYHbBIX CPEJACTB
1.1. Ob6aacTp npumeHenusi GOHIA OLIEHOYHBIX CPEACTB

@OHJ OLICHOYHBIX CPEACTB IIPEHA3HAYEH JUISI KOHTPOJS M OLEHKHU
0o0pa3oBaTe/IbHBIX JIOCTHXKEHUH CTYJIEHTOB, OCBOMBIIMX MpOTpaMMy yueOHOM
JUCHUIIMHBL «brosorus.

@opMbI TeKyLIEro KOHTPOJISI U INMPOMEKYTOYHOWH aTTecTAMM MO Y4eOHOMH
AUCHUIIMHE.

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

[Tpn n3yueHnn y4eOHOM AMCIMIUIMHBI PEITyCMOTPEHBI CIEIYIONINE BUIbI
TEKYILETO KOHTPOJISI 3HAHUM CTYICHTOB:

VYCTHBIM ONPOC — KOHTPOJb, IMPOBOAUMBINA IIOCJIE U3YYEHHs Marepuaja B
BHJIE OTBETOB HAa BONPOCHI, MO3BOJSET HE TOJIBKO MPOKOHTPOJIMPOBATH 3HAHUE
TEMbI YpOKa, HO M pa3BUBaTh HABBIKM CBOOOJHOIO OOIIEHUS, MPABUILHON YCTHOMN
peun;

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

[TucbMeHHBI KOHTPOJIL B (POpME CaMOCTOSTENBHOW, KOHTPOJIBHOW WU
MPAKTUYECKOM paboThl XapaKTepU3yeTCs BBIMOJIHEHUEM MPAKTUYECKUX 3aJaHHi 110
OTIEIBHBIM TEMaM, II03BOJIIET BBIABUTH YPOBEHb YCBOCHHUS TEOPETHYECKOTO
Marepuasa ¥ yMEHUE IPUMEHSTh NIOJIyYEHHBIE 3HAHUS Ha ITPAKTHKE;

@opMOK MPOMEKYTOUHOW aTTECTALUMU MO IUCLHUIUIMHE SIBISETCA
ougppepenyuposantulii 3auem.

1.3. Pe3ysabraTsl 0cBOeHHS YU4eOHOI JUCHHUILINHBI, MOJIEKALNE IIPOBEPKe

B pesynbrate arrectanuu mo ydyeOHOW AUCHUILIMHE OCYIIECTBISACTCS
KOMIUIEKCHAsl MPOBEpKa CICAYIOIIMX YMEHUN W 3HAHWN, a TakKe JIOCTHXKCHHE
CTYACHTAMH CIEAYIOIIHNX MPEIMETHBIX PE3yJIbTaTOB:
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— c(OpMHUPOBAHHOCTH TPEJICTABIICHUN O POJU M MECTe OMOJIOTUU B COBPEMEHHOMU
HAYYHOW KapTHHE MHpPA; TOHUMAaHKUE POJIU OMOoJIoTHH B (POPMHUPOBAHUU KPYTro30pa
1 QYHKIIMOHAITHHONW TPAMOTHOCTH YEJIOBEKA JIsl PEIICHUS TPAKTUICCKUX 33]1a4;

— BJAQJICHHE OCHOBOMOJATAIONIMMHU TIOHITHSAMH W TIPEJCTABICHUSMU O >XHBOU
npupozae, €€ ypOBHEBOW OpraHWU3AIMKM W DBOJIOIWHU; YBEPECHHOE IIOTH30BAHUE
OMOJIOTUYECKON TEPMUHOJIOTUEN U CUMBOIMKOM;

— BJAJCHUE OCHOBHBIMH METOAAMH HAYYHOTO ITO3HAHMSI, WCIOJIb3YEMBbIMH TIPU
OMOJIOTUYCCKUX HCCIICIOBAHUSAX JKUBBIX OOBCKTOB M OSKOCHUCTEM: OIKCaHHE,
U3MepeHue, MpoBelleHuE HaONIOEHUN; BBIABICHHE M OLIEHKA aHTPOMOTEHHBIX
U3MEHEHU B MPUPO/IE;

—  c(opMUPOBAaHHOCTb YMEHUN  OOBICHATH  PE3YJIHTAThI
AKCIIEPUMEHTOB, pelIaTh dJIeMEHTapHbIE OMOOTUYECKHE 3a/]a4u;
— c(hopMHpPOBAaHHOCTh COOCTBEHHOM ITO3HMIIMU 110 OTHOIICHHIO K OHMOJOTHYECKOM

OHOJIOTHYECKUX

uHDOpMaIK, TOJydyaeMOW W3  pa3HbIX HCTOYHUKOB, K  [IOOATBHBIM
AKOJIOTUYECKHUM TPOOJIEMaM U Ty TSIM UX PEIICHHS.
Tabmuna 1
®opma
aTrecTalNu
Pe3yabrarhsl ocBOCHHMS OcHoBHBIC IOKA3aTEJIH Tun 3aganus;
(OOBEKTHI OIICHUBAHUS ) OLIEHKH Pe3yJibTaTa U UX Ne 3ananus (B
KpUTepHH COOTBETCTBHH C
y4eOHBbIM
IIAHOM)
y1i - OCYIIECTBIATH | Y1 — AHAJIM3UPOBATh | KPATKOBPEMEHHAS | TEKYLIHH,
CaMOCTOSITENIbHBIN MOWCK | MH(GOPMAIIUIO M OMPEACIATh | CAMOCTOATENbHAST | IPOMEKYTOUHBIN
OH1OIOrHYEeCKOM croco6 MpescTaBjieHus | pabota,  3aJaHUA
UHpOpMaIIH (yueOnble | mHpOpMALIH ypoBHs C
TEKCTHI, CIIPABOYHHKH,
KOMIIbIOTEpPHAS 6a3a,
pecypcel  UnuTepuera), wu
MPUMEHSTh ee B
COOCTBEHHBIX
MCCJIEI0BAaHUSX
31 — ocHoBHble TosiokeHms | [I1 — B momHOM o0O0BEMe | OMOIOTHYECKHE TEKYILHH,
KJIETOUHOM TEOpUH, | OCHOBHBIE MOJIOKEHUSI | TUKTAHTHI, MIPOMEKYTOUHBIN
CTpoeHHue  OHOJOrMYECKHX | COBPEMEHHOMN KJIETOYHOM | TECTOBBIE 3aJJaHUs
00BEKTOB  (KJIETKH, TEHOB, | TCOPHH, CTpPOCHHUE
XpOMOCOM, KJIETOK | OMOJIOrMYecKuX 00BEKTOB
MpPOKapUOT U DYKApHUOT,
BHPYCOB)
IT] — cymHOCTh 3aKOHOB 112 — CYIIHOCTH | OMONIOTHYECKHE TEeKyLIUH,
(I. Mennens, cuemIeHHOTO | OMOJOTHYECKUX 3aKOHOB JTUKTAHTBI, MIPOMEKYTOUHBIN
HacienoBanus 1. MopraHa, TECTOBBIE 3aJaHUA,
3apOJIBILIIEBOTO CXOJICTBA, MPaKTHYECKHE
OMOreHEeTUYECKOr0 3aKOHA) pabotsl Ne 5,6,7,8
12—  3akonomepnoctu | I13 - CYIIHOCTb | OMOJIOTHYECKHE TEKYIIHH,
W3MEHYMBOCTH, CLUEIUIEHHOTO | OMOJIOTMYECKUX 3aKOHOB U | IMKTAHTHI, MTPOMEKYTOUHBIN
HACJIEJIOBAHUS, CYUIHOCTh | IPUMEHATh WX Ha MPAKTHKE; | TECTOBBIE 3aaHMs,
Ouonoruyeckux mnpoiueccos u | [14 — CYIIHOCTb | IPAKTUYECKUE
SBJICHHA  (MHUTO3, MeHo03, | OMoMoruYeckux  mporeccoB | pabotsl Ne 3,9,10




UHIVMBUAYAIBHOE pa3BUTUE | U SIBJICHUH, (OPMHPOBATH
OpraHu3sMa  pa3MHOXKEHHE, | 3HaHUs Ha MPOTSHKEHUH BCETO
B3alMOJEHUCTBHE I€HOB, | Kypca,  NPUMEHATh AN
MOJTyYCHHUE rereposnca, | OOBSICHEHUS OMOJOTUYECKHUX
OTHAJICHHBIX THOPUIIOB; SIBJIGHUI U NIPOLIECCOB.
32 - COBpPEMEHHYIO | Y2 — OOBSICHATH POJICTBO
OMOJIOTUYECKYI0 CHUMBOJHMKY | KHBBIX OpraHU3MOB u
TEPMHHOJIOTHIO; €/IMHCTBO OpPraHUYECKOro
y2 — YCTaHAaBIIMBATL | MUPA
B3aMMOCBSI3M  CTPOEHUS U
byHKIMI MOJIEKYI, u
OpPraHOUOB B KJIETKE
V3 — pemars 3agaun pasHout | V3 — IPUMEHATDH | IPAKTUYECKHE TEKYILUH,
CJIOKHOCTH 10 OHOJIOTHH MOJTy4YeHHBbIE  3HAHUS Ha | paboThI Ne | mpomexxyTOUHBII
MPAKTUKE 3,4,11,13,14
V¥4 — cocraBiasaTe cxembl | Y4 - MIPUMEHSATH | TPAKTUYECKUE TEKYILIHH,
CKpELIUBaHUs MIOJIy4eHHBIE  3HAHMS Ha | pabotsl Ne 5, 6,7,8 | mpoMexyTOUHBIN
MIPAKTHKE TECTOBBIC 3aJaHUS
110 TEHETHKE
Y5 — onuceiBarh KIETKHU | Y5 - OCYILECTBIIATH | JabOpaTopHbIE TEKYILHH,
pacTeHM U XKUBOTHBIX (TIOf | OpraHU3aIUI0 pabouero | padotsl Ne 1, 2, 3 IIPOMEKYTOUHBIN
MHUKPOCKOIIOM), TOTOBUTH U | MECTa, paroHaIbHOe
ONMCHIBATh MUKPOTpPENaparTsl | pacupeesieHne BpEMEHU IPU
BBIMIOJTHEHUU PaboT
Y6 — cpaBHMBaTh | Y6 — (opMuUpoBaTh yMEHHE | IPAKTUYECKUE TEKyLIUH,
Ouosoruueckue 00BEKTHI | CPaBHUBATh KuBbIE | paboTel  Nel, 2, | mpoMeKyTOUHBIH
(kneTku pacTeHui, | OpraHu3Mbl U BBISIBJIATH | JJaOOpaToOpHbIE
JKUBOTHBIX, rpuboB U | OTJIMYUTEIIbHBIE IPU3HAKU paboter Nel,2
OakTepuii), MUTO3 U MEHO03, U
JIeNIaTh BBIBOJIBI Ha OCHOBE
CpaBHEHMS, OTIpeeIsATh
HKOJIOTHYECKHE (PAKTOPbI
V7 — rpamotHO OdopmMiaTh | Y7 - AHAJIM3UPOBATh | TECTOBBIC 3aJlaHMs, | TEKYIIUH,
pe3ylbTaThl OMOJIOTHYECKHX | MHPOPMALIMIO U OIpPENesiTh | Ouosoruueckue IIPOMEXYTOUHBIN
WCCIICIOBAHUM, V8 — | croco6 MPEIOCTABICHUS | JUKTAHTHI,
ONpeNeNiATh  COOCTBEHHBIE | MHPOPMAIIUKM, HCIOJIb30BaTh | MPAKTHUECKUE
MO3UIMN K DKOJIOTUYECKUM | MpUOOpeTeHHble 3HaHud | | pabotbr  Ne 9,
npobieMaM W TIOBEIEHUIO B | yMeHHS B mpakTtmueckoit | 10,12,13,14
NpUpOIHON cpeae, Y9 — | neATebHOCTH U | KpaTKOBpEMEHHas
OLICHUBATh ATHUYECKHUE | TOBCEIHEBHOM KNU3HU paborta,
ACIEKTBI B oOmnactu BHEAyIUTOpHAs
OMOTEXHOJIOTHH, CaMOCTOSITENIbHAS
HCKYCCTBEHHOT'O pabora
OIIOIOTBOPEHMUS

23AAHUA IJIA ITPOBEJIEHUSA TEKYHIEI'O KOHTPOJIA

2.1. KoMmuieKkT 3a1aHuid VISl IPOBEPKHU pas3aea 1.YueHue 0 KiIeTke

3AAAHME (nucomennas paboma)




®opma koHTpOJIsA. KpaTkoBpeMeHHasi caMocTosTeNIbHas paboTa (00yuaroras)
OTBETUTH MUCHMEHHO Ha MEpEeYeHb CIAEAYIOUINX BOIPOCOB:

1. Yto uzyuaer Ouomnorus?

2. Yro Takoe KU3Hb?

3. C KakMMHM HayKaMH CBsi3aHa OMoIorus?

4. KaxoBo nmpakTu4eckoe 3HaueHHue 001Iei Onomorun?

YciaoBus BbINOJHEHUS 3alaHuA

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

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

3. Brl MOkeTe BOCIIOIB30BATHCS_YUCOHUKOM, KOHCIIEKTOM JICKITUN, COOCTBEHHBIMH 3HAHUSIMHU
Illkana oneHKH 00Pa30BATEAbHBIX JOCTHKEHHU:

KparkoBpemeHnHast camocTosiTesibHasi pabota

Kpurepun onenkn:

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

3AJAAHHUME (nucvmennas paboma)
dopma KOHTPOJISA. bruonorndeckuii TUKTaHT (Xumuueckas opeanu3ayus Kiemixu)
Ornpenenure, NpaBUIBHO JIU JAHHOE BBICKA3bIBAaHUE («1a» WIIA KHET»):

1. Bopna o0pa3zyeT oCHOBY BHYTPEHHEH Cpe/ibl OPraHU3MOB (/12).

2. Haubomnbliee KOIMYECTBO YITIEBOAOB COEPKUTCS B AKUBOTHBIX KJIETKax (HET).

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

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

5. HyxknenHOBBIE KUCIOTHI HAXOIATCS B SApE KIETKU (11a).

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

7. Bopna — yHHBEpCaJIbHBIA PACTBOPUTEIH B KIIETKE (11a).

8. Opnna u3 ¢pyHKIMIA OENKOB — 3aUTUTHAS (12).

9. Xwupsl ABIAIOTCS IOTUMEpamMu (HET).

10. ®epMeHTHI IO CBOSH XUMUYECKOW TPUPO/IE SIBISIOTCS Oenkamu (1a).

11. B xwuBbIX oprann3zmMax HanOoJiee pacnpOCTPaHEHHBIMH 3JIEMEHTAMH SIBIISIFOTCSI BOIOPO/L,
YIIEPO, KUCIOPO U a30T (1a).

12. Paznmunsie Buael PHK mpunmmaroT yuactue B peanu3anvd  HACIEICTBEHHON
nHpOPMAIIUH B KIIETKE Yepe3 OMocuHTe3 Oernka (1a).

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

14. buonorumyeckoe 3HAUYEHHWE OCHOBHBIX DJEMEHTOB, BXOISALIMX B COCTaB YKUBBIX
OpPTraHMW3MOB, TJIABHBIM O0pPa30M CBS3aHO C UX PACIPOCTPAHEHHOCTHIO B 3eMHOW KOpe
(uer).

15. Monexynbt JIHK BXoasT B cOCTaB XpOMOCOM M HaXOJATCS TOJBKO B SIAPE KICTKH (HET).

16. Kucnopoa kak MakpoOd’JI€MEHT BXOJUT B COCTaB HEOPraHMYECKUX M OPraHUYECKHUX
COCIMHEHHM KJIETKH (/12).

17. MoHOMepOM MOJIEKYIbI LEJITION03bI SIBISIETCS TIII0K03a (1a).

18. Bropuunas cTpykTypa Oeiika ONpeAenseTcsl CIupan3alyedl MOJUMENTHIHON LENu U
MOIJICPKUBACTCS BOJOPOIHBIMU CBSI3IMH ([1a).

Yc10BUS BBINOJIHEHHS 32IAHUS

1. MecTto (BpeMsl) BBINOJIHEHMS 3a/laHUsA:_3a/IaHUE BBINOJIHAECTCA HA 3aHATUU B ayIMTOPHOE
BpeMsl

2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHMsL: 10 MUH.




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. KpaTKoBpeMeHHas caMOCTOsITENIbHAs paboTa (3aKperIstoniasi)
OTBeTUTh MUCHMEHHO Ha MEPEYCHb CIEAYIOIINX BOITPOCOB:
Bapmuanr 1
1. VYo6epure numnaee u3 cnucka: Mg, K, Cu, Na, Ca.
2. Kakwue ¢pyHKIMY BBITOTHSET B KJIETKE BoAa?
3. HazoBuTte opraHndeckue BEIECTBA, BXOIIIIUE B COCTAB KJIETKH.
Bapmuanr 2
1. Vo6epure numnee u3 cnucka: C, Zn, O, N, H.
2. Ha30BUW QyHKIUU HYKICUHOBBIX KHUCIOT B KJIETKE.
3. Kakwue yrieBojpl 3amacaroTcsi B pAaCTUTENHHBIX U )KUBOTHBIX KJIETKaX?

YcioBus BbINOJHEHUS 3aaHUS

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

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

3. BBl MO€eTe BOCIIOIB30BaTHLCS_COOCTBEHHBIMY 3HAHUIMU

IlTkana onleHKH 00pPA30BATENbHBIX T0CTHKEHHUI:

KpaTtkoBpemeHnHast caMmocTosTenbHAs paboTa

Kpurepun oueHku:

Brimonnenue npaktnyecku Bceit paboTsl (He MeHee 80%) — MoMoKHUTeNbHAs OLIEHKA

3AAAHME (nucomennas paboma)
®opma KOHTPOJsA. KoMOMHUPOBaHHBIE MMCEMEHHBIC 3a/IaHHS.
XuMHu4ecKasi OpraHu3anms KJIeTKU
Bapmuanr 1
A (TecTOBbBIE 32IaHUS ¢ BLIOOPOM OIHOT0 NMPABUJIBHOIO OTBETA)

1. Monexyna JIHK coneput a30THCThIE OCHOBAHUS:
a) aJIleHWH, TyaHWH, YpaIliI, ITATO3HH
b) 1uTO3MH, TyaHUH, alcHUH, THMUH
C) THUMWH, ypauui, aJeHuH, TyaHHH
d) anmenuH, ypauui, TUMUH, IIATO3UH
2. Hanbonee pacipoCTpaHEHHBIME B JKUBBIX OpraHU3MaX JIEMEHTAMU SBIISTFOTCS:
a) yraepol, KUCIOPO, cepa, a30T
b) Bomopon, yrieposa, KuCIopoI, a30T
¢) kucnopon, hocdop, cepa, yriepoa
d) azsot, pocdop, cepa, KucIopoa
3. OyHKIUIO pACTBOPUTEIIS B KJICTKE BBIIIOIHSIIOT:
a) JIUIHUIBI
b) wmemtronosa
c) Boma



4. KneTouHylo CTEHKY Y pacTeHUH 00pa3yroT:
a) JIUMHUIBI
b) wnemmono3a

c) Oenok
5. Knerka cogepxut JIHK B:
a) sape
b) snape u mUTOIIIA3ME
C) sjape, MUTOIIA3Me U MUTOXOHPUSIX
d) smpe, MUTOXOHAPHUAX U XJIOpOIIacTax

6. MoneKyna TJIMKOT'€HA COCTOUT U3 OCTAaTKOB:

a) TJFOKO3bI
b) ramakTo3sI
C) TJIOKO3bI M TaJaKTO3bI
d) ramaxTo3bl U PPYKTO3bI

7. Kucmopo/1 Kak 3JI€MEHT BXOJIUT B COCTAB:
a) BOIbI, MUHEPAIBHBIX COJIECH U yTIICBOIOB
b) BOmBI, yIIIEBOJOB, OEIKOB U HYKJICUHOBBIX KUCIIOT
C) BOJPBI, YIIIEBOJOB, JIUIUA0B U HYKICHHOBBIX KHCIIOT
d) Bcex HEOPraHMYECKHUX U OPTaHUYECKHUX COCIMHEHHUN KICTKH

8. MoHOoMepoM KpaxMmaiia SBISIETCS:

a) HYKJICOTU]

b) mmoxko3a

C) aMHHOKHCIIOTa

d) rmnepun
B (TecToBble 3agaHus ¢ BHIOOPOM HECKOJIBKHUX NIPABHJILHBIX OTBETOB)
9. VI3 HuKe MepevrclIeHHbIX BENIECTB BBIOEPUTE MOIMCAXAPUIBL:

1. nmoko3a 6. caxapo3za

2. KpaxMman 7. XUTUH

3. pubo3a 8. nmakro3a

4. TIIMKOTeH 9. dpykTo3a

5. ne3okcupudo3a 10. enmronosa

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

BemniecTBa: DOYyHKUUH:

A) Genkun 1. sHEpreTHYeCKas

b) yrneBopl 2. CTpyKTypHas

B) nunuel 3. 3amac mUTaTeIbHBIX BEIECTB
I') HyKJI€MHOBBIE KUCIIOTHI 4. 3amuTHas

5. uadopmarmoHHast
6. KaTaJUuTHYCCKast
7. TpaHCTIOpTHAS

Bapuant 2
A (TecTOBBIE 3aJaHMS ¢ BHIOOPOM OJHOI'0 IPABHJIBHOIO OTBETA)
1. CoctaB monomepoB mozekyn JIHK u PHK otinuaercs npyr ot apyra coaepkaHueM:
a) caxapa



b) a30THCTBIX OCHOBaHUM
C) caxapa M a30THUCThIX OCHOBAHUH
d) caxapa, a30THCTBIX OCHOBAaHH U 0CTAaTKOB (POCHOPHON KUCITOTHI

2.Monekyna PHK copepxuT a30THCTbIE OCHOBAHUS:
a) aJleHuH, TyaHUH, Ypalul, IIUTO3UH
b) 1UTO3WH, TyaHUH, aJlcHUH, THMUH
C) THUMHUH, ypalul, aJIeHuH, TYaHUH
d) anmenwH, ypamui, TUMUH, IIATO3UH
3.Peakiiuu B KJIETKE YCKOPSIOT:
a) HYKJICHMHOBBIE KHCIIOTHI
b) OGenku-hepmMeHTHI
C) JHMOUIBI
4.XpaHuTeneM HaclleJICTBEHHON MH(POPMAIINH SIBIISIOTCS:
a) Oenok
b) JAHK
C) JHMOUA
S5.[TonuMepoM, COCTOSAIIUM U3 HYKIICOTHUIOB, SBIISETCS:
a) Oenok
b) kpaxman
C) HYKJIEHMHOBas KHCIIOTa

6. Monexyna Kpaxmalia COCTOUT U3 OCTaTKOB:
a) TIIIOKO3BI
b) ramaxTo3s
C) TJIFOKO3bI U TaJaKTO3bI
d) ramaxTo3bl U PPYKTO3bI

7. Bonopon Kak 3J1EMEHT BXOAWT B COCTAB:
a) BOJIbl, MUHEPAJILHBIX COJIEH U YTJIEBO/IOB
b) BOmBI, yIIIeBOJOB, OSITKOB U HYKJIEHHOBBIX KHUCIIOT
C) BOJPbI, YIJICBOJIOB, JIMITH/IOB ¥ HYKJICHHOBBIX KHCIIOT
d) Bcex HEOPraHUYECKUX M OPTaHUYECKUX COCTUHEHUN KIETKU

8. MoHoMepoM OENIKOB SIBJISIETCS:
a) HYKJICOTHU]
b) rmoko3a
C) aMHUHOKHUCIIOTa
d) rmnepun

B (TecToBble 3a1aHMsI ¢ BLIDOPOM HECKOJIbKHUX MPABUJILHBIX OTBETOB)

9.3 HIKE MePEUYHCICHHBIX BEIIECTB BHIOEPUTE MOHOCAXAPUIBL:

1. rmroko3a 6. caxaposza

2. Kpaxmain 7. XUTHH

3. pubo3a 8. makrTo3a

4. TIIIKOTeH 9. dpykro3a

5. ne3okcupubo3a 10. nemronosa

10. Iloanummre HANPOTUB Ha3BaHHWS BeEIIECTBA LHU(PBI, COOTBETCTBYIOIIHE
BBIITOJIHACMBIM JaHHBIM BC€ILICCTBOM B KJICTKEC
BemectBa: DOYyHKUMH:

bynxumsam,
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A) Genku 1. sHepreTnueckas

b) yrneBossr 2. CTpYKTypHast
B) nunuel 3. 3amac MUTaTeIbHBIX BEILIECTB
I') HykJIenHOBBIE KHCIIOTHI 4. 3anuTHas

5.uH(bOpMaITMOHHAS
6. KaTaIUTUYECKas

7. TpaHCHIOpTHAs

Yc10BuUS BBINOJIHEHHS 321AHUS

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

2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3aJjaHUsL: 30 MUH.
3. Bbl MoeTe BOCIIOIb30BATHCS_COOCTBEHHBIMU 3HAHUSMU

Ilkana oueHKH 00pPA30BATEIbHBIX I0CTHKEHUI:

ITucbmeHHas npoBepoyHas paboTa

Kpurepun onenku:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

3AAAHWUS (nabopamopmusie pabomer Ne 1,2)
Hao0uaoaenne KjIeToK pacTeHuil, )kWBOTHbIX, TPM00B 10l MUKPOCKOIIOM,
HX U3yYeHHe U ONHCAHUE
(IpUTOTOBJIEHHE U ONMCAHUE MUKPOIIPENapaToB KJIETOK PACTEHUMN, KJIETOK JPOXKIKENN)

I]ens: 3akpenuTh yMEHHUE TOTOBUTH MUKPOIIPENapaThl U PACCMATPUBATh UX IMOJ MUKPOCKOIIOM,
HaxOAWTh OCOOCHHOCTH CTPOCHHUS KJIETOK Pa3JIMUYHBIX OpPraHW3MOB, CPaBHHUBATh WX MEXIY
coboii
Oobopyoosanue: MUKPOCKONBI, TIPEIAMETHBIE W TIOKPOBHBIC CTEKJIa, CTaKaHbl C BOJIOW,
CTCKJSIHHBIE TAJIOYKH, JyK permyarblii, pa3BeJecHHbIC IPOXIKHU, KyIbTypa CEHHOW MaTOYKH,
MUKpOTIpenapaTbl MHOTOKJIETOYHBIX KUBOTHBIX.
Xoo pabomuwr:
1. IlpuroroBpTe MUKpoOIpenapaT KOXKHUIBI Jyka. [log MHUKPOCKONOM pacCMOTPUTE,
3apUCYHTE OJHY KJIETKY U 0003HAYLTE €€ YaCTH.
2. PaccmoTpuTe KIETKM MHOTOKJIETOYHOTO >KMBOTHOTO Ha TOTOBBIX MHKpOIIpErnaparax,
3apUCYHTE OJHY KJICTKY U 0003HAYBTE €€ YaCTH.
3. Paccmortpure mpemnapaT IpoxoKel, 3apucyiTe oIHy KIETKY U 0003HAYbTE €€ YaCTH.
4. CpenmaliTe BEIBOJIEI.

KOHmpOJleble e8onpocol

1. B dem 3akitoyaeTcsi CXOACTBO U PA3IMUMUE KJIETOK Pa3HBIX OPTraHU3MOB?
2. KakoBbl NpUYMHBI CXOJCTBA U PA3NIUYUS KIETOK Pa3HbIX OPraHu3MOB?

Yci10BYS BbINOJHEHHS 3a1aHNUSA
1. Mecto (BpeMH) BBITIOJIHCHUA 3adaHUWs:_3a1aHUC BLIMNOJHACTCA HA 3daHATHHW B AYIHMTOPHOC

BpeMs
2. MakcumanbHOE BpeMsl BBITTOJTHEHUS 3a/IaHHS: 40/40 MUH.
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3. BeI MOkeTe BOCIIOJIB30BaThCS_COOCTBEHHBIMU SHAHUAMU, TCTPAIAAMHA, y‘-IC6HI/IKaMI/I

Ilkaja oueHky 00pA30BATEIbHBIX I0CTHKEHHUIA:
JlaGoparopHas pabota

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

3AJAAHME (nucvmennas paboma)

®opma koHTpoJIs1. bruonornueckuit qukTant (Kremounoe cmpoenue)
Omnpenenvre, MPaBUIBHO JIM JAHHOE BBHICKA3BIBAHUE («/1a» WU «HET»):

1.

2.

11.

12.

13.
14.

15.
16.
17.
18.

Honbl kanus W HaATpusi TPAHCHOPTHPYIOTCS yepe3 MeMOpaHy KJIETKH AaKTHBHO THpHU

moMoIu 0coboro Oenka, MPOHU3BIBAIOIIETO BCIO €€ TOMILY (11a).
OcHoBHasi (QYHKIHS XJIOPOIJIACTOB — CHHTE3 OPraHMYECKHX COCIWHEHUH U3

HEOPraHMYECKUX — IMPOUCXOAUT 3a CUET SHEPTUU COTHEYHOTO CBeTa, MpeoOpa3oBaHHOM B
sHepruro moJiekyn ATO (na).

MembOpanbl u kanansl raakoi DI1C ocymiecTBASIOT CUHTE3 W TPAHCIOPT JHUMHIOB B
KJIeTKe (1a).

[TmacTuabpl MPUCYTCTBYIOT B IIUTOILIA3ME TOJIBKO Y PACTUTENIBHBIX KJIETOK (12).
PubGocomel conepkarcst B IUTOIIA3ME KIIETOK KaK y IPOKApUOT, TaK U DYKapHOT (1a).
Bupycsl MOTYT pa3MHOXKAaTbCsl TONBKO B JKMBBIX KJIETKAX, UCIIOJB3Ys JJISl TOTO BELIECTBA
Y DHEPTUIO KJIETKU-X035MHA (712).

Knerounbie MemMOpaHbl 001agar0T M30MPATENBHOM MPOHHUIIAEMOCTHIO ISl Pa3sTUYHBIX
COCIMHEHUH U PEryIMPYIOT TPAHCIOPT BEIIECTB B KIETKY (1a).

OO00I0YKH PACTUTEIBHBIX KIETOK COCTOST M3 KIETOYHOH CTEHKH U IUTOIUIa3MAaTHYECKOM
MeMOpaHBI (1a).

SInpo UMEIOT BCe KIIETKH, 32 UCKITIOUEHHUEM KIIETOK MPOKapHOT (71a).

KiteTo4HbIH IEHTp UTpaeT BAKHYIO POJb B (DOPMHUPOBAHHUH KTYTHKOB, PECHUYCK KIICTKH
U MUTOTHYECKOTO BEpETeHa, O0ECIICUMBAIONIETO PACXOKICHHE XPOMOCOM W XPOMAaTH/I

P KJICTOYHOM JIeTICHUH (112).

MUTOXOHIpUM COJEPIKATCS B LUTOIJIA3ME BCEX KIIETOK, 3a MCKIIOUEHHEM KIIETOK
IIPOKapHUoT (J1a).

bakrepuanbHble KJIETKU U KIETKH CUHE3EJIEHbIX BOAOPOCiel (LnaHeil) He UMEIOT sep, U
ux IHK pacnonoxkeHa B IeHTpe HUTOILIA3MBbl KJIETKE — HyKJIeOTUAE (21a).

Brnepseie kiietku oOHapyxui B 1665r. M300peratens mukpockona P. I'yk (1a).

HoBble MUTOXOHpUM MOSIBIISIOTCS B KIETKE B Pe3yJbTaTe MPOLIECCOB CHHTE3a Oelka U
HYKJIEHHOBBIX KHCJIOT, IPOTEKAIOIINX B €e sape (HEeT).

[TepoxoBaras DIIC nokpeiTa pubocomamu (1a).

[{uTockeneT BHIMOJIHAET 3aIUTHYIO (DYHKIUIO (HET).

BxttoueHust — 3T0 HEMOCTOSIHHBIE 00pa30BaHUs KIETKHU (71a).

MurtoxoHpuu oTiardaroTcs ot actua HanmnuueM JIHK (uer).

YciaoBus BbINOJHEHUS 3a1aHUAS

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

Bpemi

2. MakcumanbHO€E BpeMsl BBIIIOJHEHUS 3a/1aHUS: 7 MMH.
3. Bbl MOXeTe BOCIIONIb30BATHCS_COOCTBEHHBIMU 3HAHUSAMU

Ilxkajua oueHkH 00pa30BATEIbHBIX I0CTHKEHHUIA:

buonornyeckuii TUKTaHT

Kpurepun onenku:

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

3AJAAHME (nucvmennas paboma)
dopma KoHTPOJsA. TecToBbIE 3aMaHNs
Kaerka
Bapmuanr 1

A (TecTOBBIE 3aJaHMS ¢ BHIOOPOM OTHOT'0 PABUJIBHOIO OTBETA)
1. BriepBbie KJIETKH C ITOMOIIBIO CBETOBOTO MHUKPOCKOIIA OOHAPY>KHIT:

a) P.T'yk

b) A.JleBenryx

c) M. lllnetinen

d) T.IlIBann

2. MemOpanbl M KaHaibl TDJAAKoM (rpaHyisapHON) sHAormazmatuyeckon ceru (DIIC)
OCYILECTBIISIIOT CHHTE3 U TPAHCIIOPT:

a) OeiKoB

b) aunuaos

C) YIJIEBOJIOB

d) HYKJIEHMHOBBIX KHUCJIOT

3. JIuzocomsl hopMUpyrOTCS Ha:

a) ka”amax raaakor DI1C
b) xananax mepoxosaroit IIIC

¢) mmcTepHax anmapara ['ombmku

d) BHYTpeHHell MOBEPXHOCTH IIa3MajIeMMBbI

4. HoBble MUTOXOHIpUH 00pa3ylOTCs B KJIETKE B pe3yJbTare:
a) JIeJICHUS U POCTa JIU30COM
b) nmenenus u pocta IPyrux MUTOXOHIPUN

C) CHHTC34a, MPOTCKAOIICTO B AAPC

d) BeIsIUMBaHWE MeMOpaH, anmapaTa [ onbmKu
5. K sykapuoTaM OTHOCSTCS:

a) OKHUBOTHBIC
b) IKHMBOTHbBIE U pACTEHMUSI

C) JKUBOTHBIC, PACTEHUS U IPUObI

d) KUBOTHBIC U PACTEHUs, 32 UCKIIOUEHHUEM BOJIOPOCIICH
Bupycel MOTyT CylliecTBOBaTh Kak:

b

a) CaMOCTOSITEIbHBIC OTACIbHBIE OPraHU3MbI

b) BHYTPHUKJIETOUHBIE MAPa3UThI IPOKAPHOT

C) BHYTPHUKIIETOUHBIC Mapa3UThl SYKAPUOT

d) BHYTpUKIIETOYHBIC TAPA3UTHI MPOKAPUOT U FYKAPUOT
7. XpOMOIIJIaCThl PACTUTEIBHBIX KIIETOK:

a) HEe NPEeBpaIaoTCs B APYTHE IUTACTHIBI

b) mpeBpamarTCcs B XJIOPOIIIACTHI

C) TPEBPANIAIOTCS B JICHKOIUIACTHI

d) mnpeBpamarTCs B XJIOPOIUIACTHI, @ U3 HUX B JIGHKOILIACTHI
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8. HemnepeBapeHHbIE YaCTHIIBI YIAISIOTCS W3 MUIIEBAPUTENBHBIX BaKyolleld KIETKH dYepes
1a3MalieMMy ITyTeM:
a) TOJIBKO HK30LIUTO32
b) ToNBKO 3HIOIIUTO3A
C) DK30ILMTO3a W SHIOIIUTO3a
d) axTUBHOrO TpaHCHOpTa
9. bakTepuanbHbIe KIETKH Pa3MHOKAIOTCS:
a) IpU IOMOIIH CIIOP
b) mpsIMBIM JieIeHUEM HAABOE
C) IpH IMOMOIIH MOJIOBBIX KJIETOK
d) B HEONArONpUATHBIX YCIOBUSX MPHU TMOMOIIU CIOP, B OJArONpHUSATHBIX — MPHU MOMOIIH
TTOJIOBBIX KJIETOK
10. HoBrbIe XJIOpOTUIACTHI B PACTUTEIHLHON KIIETKE MOSBIISIFOTCS B pe3yJIbTaTe:
a) JeNICHUS U POCTa JICHKOIIJIaCTOB
b) nmeneHus u pocTa XpOMOILIACTOB
C) JeNeHUsS M pOCTa JIPYTHX XJIOPOILIACTOB
d) cuHTe3a, MPOTEKAIOIIETO B SApe
Bapmuanr 2
A (TecTOBBIE 32/1aHHS C BLIOOPOM OTHOTO MPABHJILHOTO OTBETA)

1. Tepmun «xieTKa» BBeN B HayKy B 1665 r.:

a) P.Tyk

b) A. JleBeHryk
c) P.bpoyn

d) T.IlIBann

2. MemOpaHbl M KaHalbl IIEPOXOBaTOM (rpaHyisipHOM) sHaoruiazMatuyeckoil ceru (OIIC)
OCYIIECTBIISIIOT CHHTE3 U TPAHCIIOPT:

a) OenkoB

b) nummumoB

C) YIIEBOJIOB

d) HyKIEHMHOBBIX KHCIIOT
3. HoBble MUTOXOHIpUHU 00Pa3yIOTCS B KJIETKE B pe3yJIbTare:

a) JIeJICHUS U POCTa JIU30COM
b) nmenenHwus u pocta IPYrUX MUTOXOHIPUN
C) CHHTE3a, MPOTEKAOIIETO B SIpe
d) BeIsUMBaHUE MeMOpaH, ammapara [ onbmKu
4. SlnepHas mopa npeacTaBiseT coOoi:
a) CKBO3HOE OTBEPCTHE B JBOWHOM siiepHOI 000JI0UKe
b) 06enok, BCTpOEHHBIN B OJMHAPHYIO SACPHYIO MEMOpaHy
c) 0esloK, BCTPOEGHHBIN B HAPYKHYIO SIIEPHYIO MEMOpaHy
d) ©Oemnok, BCTPOCHHBIN B BHYTPEHHIOIO SAEPHYIO MEMOpaHy
5. Bupycel cocTosT us:

a) OenkoBoi 060m0uku, mosiekynn JIHK nimn PHK
b) nunonporenHoBoii 06omouku, monekyn JJHK u PHK
¢) monucaxapuaHou obomouku, mojiekyn JJHK u PHK
d) rmukonpoTenHoBO# o6omouku, moiekyn JJHK u PHK
6. JIeliKomIacThl MIPH OMPEIEICHHBIX YCIOBUAX MPEBPAIIAIOTCS B!
a)  XJIOpPOIIACTHI
b) xyoporiacTel 1 06paTHO
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C) XpOMOIUTACTHI U 0OpaTHO
d) XpomoIIacTel, a U3 HUX B XJIOPOIUIACTHI

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

a) THUTMEHTHI

b) OGenku U Kpaxmai

C) TMHUTMEHTHI, KpaxmMall, OeJTKH 1 Macia

d) THMrMeHTH U BpeIHbIE MPOAYKTH METa00IM3Ma

8. B cocraB sapblnika KJIETOYHOTO SIApa BXOJUT:
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) JIEMKOIUIACThl, @ U3 HUX B XPOMOILIACTHI

d) meiikorutacTel 1 0OPATHO B XJIOPOILIACTHI
10. bakTtepuanbHbIe KIETKH Pa3MHOKAIOTCH:

a) IpU NOMOIIHU CHOP
b) mnpsMbIM eaeHHeM HaJBOE

C) IIpH IIOMOIIIHU ITOJIOBBIX KJICTOK

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

YcaoBus BbINOJHEHUS 3a1aHUS

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

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 30 MHH.
3. Bbl MOXkeTe BOCIIONIb30BATHCS_COOCTBEHHBIMU 3HAHUSAMU

IIxkajua oueHkH 00pa30BATEIbHBIX J0CTHKEHHIA:

Tectel ypoBHS ci0kHOCTH A

Kpurepun onenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBMIBHBIX 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 3HaHMS O KIETOYHOM CTPOCHHMM OpraHu3MOB Ha OCHOBE U3Yy4YEHUs
0COOEHHOCTEH CTPOEHUS PaCTUTENIHON KIJIETKH, CPAaBHUTh PACTUTENILHYIO U )KUBOTHYIO KIIETKH.
TeopeTnueckasi 4acTh
OO0mme npusHaku
1. EIWMHCTBO CTPYKTYPHBIX CUCTEM — LIUTOILIA3MBI U Spa.
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2. VuuBepcaJIbHOE MEMOpPaHHOE CTPOCHHUE.
3. EaumnCcTBO mporieccoB 0OMeHa BEIIECTB U YHEPTHUH.
4. EauHCTBO XMMHYECKOI'O COCTaBa.

Xo0 pabomuwi:

1. Haueptur Tabnuily B TeTpaau.
2. C nomompo y4eOHUKOB M TUIAKTHUECKOTO MaTepHalia 3armoTHUTE TaOIuILy.

3. CnaematiTe BBIBOIBI.

OTaununTebHbIE IMPpU3HAKH

[TpusHaku PacturenpHas KiIeTKa JKuBoTHasl KJIeTKa
1. Ilnactuas XJI0pOIIaCThl, XPOMOILIACTHI, Her
JICHKOIJIACThI
2. lenntono3Has KiaeToyHas
CHapyxu OT T1a3MaJIeMMBbI HET

CTCHKA

3.KneTouHblii HEHTP

Y HU3MIUX paCTCHUU

Bo Bcex kieTkax

4.Bakyonu

Kpymnnsie nonocry,
3aII0JIHEHHBIE KJIIETOYHBIM
COKOM — BOJHBIM pacTBOPOM
3aIaCHBIX WIH IIUTATEIbHBIX
BEUICCTB

Menkue COKPATUTCJIbHBIC,
IMUIICBAPUTECIILHBIC,
BBIJCIUTCIIbHBIC BAKYOJIN

5.Anmnapat ['onbxu

JnkTrocoma

HpOCTpaHCTBCHHa}I CCTh

6.Bxirouenus

3amacHble MUTATEIbHBIC

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

3amnacHble MUTATCIbHBIC
BEIIECTBA B BUJIC 3€PEH U
Karenb (TJIMKOTeH, OeNKH,
JKUPBI), KOHCYHBIE TIPOTYKTHI
00MEHa, KPUCTAJIITBI COJICH

7.Croco0 nuraHus

ABtoTpodubIi (hoTOTpODHBIN)

I'erepoTpodHbIii
(canpoTpodHBIH,
Iapa3UTHUECKUIT)

8.Cuurez ATO

B xmopomnacrax,
MUTOXOHJIPUSIX

B mutoxoHnpusix

YcaoBus BbINOJIHECHUS 32IaHUA
1. Mecto (Bpemsi) BBITIOJHEHUS 3a/laHMs:_3aJIaHUC BBIMIOJHICTCS HA 3aHATHH B ayIUTOPHOE

Bpemi

2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJjaHUsL: 40/40

3. Bbl MOxeTe BOCTIONIb30BaThCSA_COOCTBEHHBIMH 3HAHUSIMH, TETPAIIMU, YI€OHUKAMU
Hikana oueHKH 00pa30BaATENbHbIX TOCTHKEHHI:

IIpakTuueckas padora
Kpurepun onenku:

MMHH.

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

3AAAHME (nucomennas paboma)

dopMa KOHTPOJIA. TecToBbIE 3a1aHNs

A (TecTOBBIE 32IaHUS ¢ BLIOOPOM OTHOT0 NMPABUJIBHOTO OTBETA)

BUPYCBbI

1. OpFaHI/I3MI>I, KOTOPBIC HE UMCIOT KJIICTOYHOI'O CTPOCHM S, HA3bIBAIOT:

a) MPOCTEHUITUMU
b) OGakTepusmu
C) BHUpYycaMu

d) rpubamu
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2. Bupycsb! SBISIIOTCS:

a) XWIIHUKAMH

b) BcesaHBIMU

C) BHEUIHMMM Napa3uTaMu

d) BHYTPHKJIETOYHBIMHU MApPA3UTAMHU

3. Bupycsl — 370!

a) CcBOOOIHOXKUBYIIUE OPTaHU3MBI

b) Bemyt cumOuOTHYECKUIT 00pa3 )KU3HU

C) TPOSIBISIFOT CBOIMCTBA KMBBIX OPTaHU3MOB TOJIBKO B JKMBBIX KJIETKaX X035€B
d) 95TO XMIIHUKHU

4. Hexnerouynsle (pOpMBI KU3HH U3ydaeT HayKa:

a) BHUPYCOJIOTHS
b) wuxTHONOTHUA
C) 300JI0THs
d) ©Ooranuka
5. BupycHbiM 3a0051€eBaHHEM HE SIBIISETCS:
a) TyOepkyné3
b) remarur
C) Trpunn
d) OemencTBo
6. B cocTtaB Bupyca BXOIUT:
1) sopo
2) HYKJIEHHOBas KUCIIOTa
3) pubGocomsl
4) kJeTouHas CTEHKa

YciaoBus BbINOJHEHUS 3a1aHNS

1. Mecto (BpeMﬂ) BBITIOJIHCHUA 3adaHUA:_3aJdaHUC BLIIOJHACTCA HA 3aHATHU B aAYAUTOPHOC

BpeMs
2. MakcumanbHO€ BpeMsi BBIIIOJHEHUS 3a/1aHUS: 10 MHH.

3. Brl MOXeTe BOCIIOIB30BATHCS_COOCTBEHHBIMH 3HAHUSIMHU
Ilxana oneHKH 00pPa30BaATEIbHBIX I0CTHKCHUI:
TecToBBIC 3a/1aHUA CIIOKHOCTH A

Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBWIBHBIX OTBETOB

«2» - 69% u MeHee IPaBUWIBHBIX OTBETOB

3AJAAHUME (nucvmennas paboma)
®opMa KOHTPOJIA. TecToBbIC 3a1aHNs
Kontponbnas padora Nel. Yuenue o kierke
A (TecTOBBIE 32IaHUSA ¢ BLIOOPOM OIHOT0 NMPABUJIBHOIO OTBETA)
1.3 aMMHOKHUCIIOTHBIX OCTATKOB TTOCTPOCHBI MOJICKYIIBI:

a) yIJIEBOJOB
b) OecnkoB
C) JIMIHUIOB
2.Haunbonee sHEproeMKUMU SIBIISTFOTCS:
a) KHUPBI
b) HYKJIEHMHOBBIC KHCIIOTHI
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c) Oenku
3.Cocras JJHK ot PHK ommyaercs conep:xanuem:
a) caxapa
b) a30THCTBIX OCHOBaHMIA
C) caxapa M a30THUCThIX OCHOBaHMH
4.depMeHThI — 3TO OMOKATAIN3aTOPhl, COCTOSIINE U3:
a) OenkoB
b) nunumoB
C) HYKJICOTUIOB
5.MoHOMepOM KpaxMalia v TIIMKOT€Ha SABJISIETCA:
a) caxaposa
b) mnmoko3a
c) puboza
6.Kakoe ctpoeHne uMeroT pubOCOMBI:
a) omHOMEeMOpaHHOE
b) aBymemOpaHHOE
C) HeMeMOpaHHOE
7.Kak Ha3bIBatOTCSI BHYTPEHHUE CTPYKTYPhl MUTOXOHAPHIA:
a) rpaHbl
b) marpukc
C) KpPHUCTHI
8.Kakue opranemisl xapakTepHbI TOJIBKO JAJIS1 PACTUTENIBHBIX KIIETOK:

a) pubOCOMBI
b) OIIC

C) MHTOXOHAPUHU
d) mmactuabr

9.Kakoe BelecTBo HE BXOJAUT B COCTaB OMOJIOTMYECKOM MEMOpPaHBI:
a) JIUTIHJIBI
b) Oenku
C) YIJIEBOABI
d) Boma
10.Kakyto pyHKINIO BEITOTHIIOT pUOOCOMBI:
a) cuHTE3 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 ISl PACTUTEIBHON U )KMBOTHOU KIIETKU:
a) pubOCOMBI
b) OIIC
C) TUTACTH]IBI
d) muToXOHIpPHUU
13.Kakwue miacTuibl CoAepKaT MUTMEHT XJI0POHILI:
a) XJIOPOILJIACTHI
b) nelikomacTel



C) XPOMOILIACTHI
14.Kakue opranesibl HUTOIUIa3Mbl UMEIOT HEMEMOPAHHOE CTPOCHUE:!
a) OIIC
b) muTOXOHApPUHU
C) IIACTHUJIbBI
d) pubGocomsr
€) JU30COMBI
15.B xaxoit yactu siapa HaxonsaTest monekynsl JIHK:
a) B SJIEPHOM COKE
b) B simepHOIT 000JI0UKE
C) B XpOMOCOMax
16.Kakas u3 sAepHBIX CTPYKTYp IPUHUMAET yyacTue B cOOpKe CyObeIuHUL] pubocoMm:
a) smepHasi 000J0YKa
b) sapeimko
C) SAEPHBINA COK
17.YHuBepcanbHbIM HCTOYHUKOM DHEPTUU SBIIACTCS:

a) IIIOKO3a

b) xup

c) ATD
18.Kakue cyxaeHust BEpHBI:

a) (depMeHTHI CIeU(PUIHBI, KK PEPMEHT 00eCTICUnBACT PEAKIIUU OJTHOTO THUITA

b) ¢depmeHTHI yHUBEpCATbHBI U MOTYT KaTaJU3uPOBaTh PEAKIIMK PA3HBIX THIIOB

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

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

a) TpuObI OTHOCATCS K dyKapuoTam

b) rpubsl oTHOCATCS K apcTBY Pactenus

C) B COCTaB KJIETOYHON CTEHKU BXOJUT XUTUH

d) ocHOBHOE 3amacHOE BEMIECTBO TPUOOB — KpaxMall

20.HakomieHue Kpaxmayia IpOUCXOIUT:

a) B XJIOpPOILIACTax

b) B BakyossIx

C) B JEHKoOIIIacTax

d) B 1uTOMmIa3ME
21.06pa3oBanue JIHK npoucxoaur:

a) BOIIC

b) Bsape

¢) B KoMmIuiekce [ onbku

d) B uTOMmIa3ZME

B (TecToBble 3a1aHKsI ¢ BLIDOPOM HECKOJIbKHUX MPABUJILHBIX OTBETOB)

22 Kakue (pyHKIMU BBINOJIHSIOT YIJIEBOJIBL:
a) CTpyKTypHYIO
b) DHepreTudeckyro
c) Karanutnueckyro
d) MHorue SBISIOTCS TOPMOHAMHU
e) Cnu3u BBIIOIHSIOT 3alUTHYIO (DYHKIIHIO
f) SBRAAIOTCS UCTOYHUKOM META0O0INYECKOI BO/IBI (00pa3yeTcst Mpu OKUCIICHUH )
g) 3amacarolryo
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23.Kakne (pyHKITUU BBITOIHSIOT JTUITHIBI:
a) CTpyKkTypHYIO
b) DnepreTuveckyro
c) Temnmouzonupyomnryio
d) Hekortopsle SBISIOTCS TOPMOHAMU
e) Hexoropsle saBnstoTcs pepmMeHTaMu
f) SIBIArOTCS MCTOYHMKOM METa0OJIMUECKON BOMBI (00pa3yeTcs MpH OKUCICHUN)
g) 3amacamouyio

24.1'nie B xnetkax 3ykapuot conepxurcs JHK:

a) B IUTOIUIa3ME

b) Bsape

c) BpubocoMax

d) B MHTOXOHAPUIX

€) B IUIACTHIAX

f) B xommIekce I'onbKu

25.0tHOMeMOpaHHbIe OPTaHOM bl KJICTKH:
a) puOOCOMBI
b) kommiekc ['onbmxu
C) MHTOXOHJAPUHU
d) xJyoporuracTel
€) IHMTOCKENeT

f) nm30coMBI
g) DIIC
h) pecHUYKH U KIyTUKU

1)  KIETOYHBIN LEHTP

26./IBymeMOpaHHbIe OPTaHOUIBI KIETKH:

a) pubOCOMBI

b) komrmutekc I'ombmxu
C) MHTOXOHJpPUHU

d) xmopomacTel

€) IIMTOCKENeT

f) nm3ocoMBI

g) DOIIC

h) pecHWYKH U KTYTUKH
1)  KIETOYHBIN IEHTP

27. HememOpaHHbIE€ OpraHOUAbI KJIETKU:

a) puboOCOMBI

b) xommiekc ['onbmku
C) MUTOXOHIPHUH

d) xmoporacTsl

€) ILUTOCKENIeT

f) nm3ocombl



g) OIIC
h) pecHUYKHU U KTYTUKH
1) KJIETOYHBIN LEHTP

Yc10BUS BBINOJIHEHHS 321AHUS

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

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

Ilkana oueHKH 00pA30BaATEIbHbIX I0CTHKEHUI:

TecTsl pa3TUYHOrO YPOBHS CIIOKHOCTH

Kputepun onenku:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

2.2. KomiuieKkT 3ajaHuil VIS POBEPKHU pa3jena 2. Pa3MHoxeHHe U pasBUTHE
Opra’Hu3MoB
3AAAHME (nucomennas paboma)
®opma KOHTPOJsA. bronornueckuil AMKTaHT (PazmHoodcenue opeanuzmos)
Omnpenenure, NpaBUIBHO JIM JAHHOE BBICKAa3bIBaHHE («Ja» WU «HET»):
1. becnonoe pasMHOXXEHHE MPOUCXOAUT Oe3 00pa30BaHUs TaMeT, B HEM y4acTBYET OJlHA
0co0b
2. DBONBHIMHCTBO KJIETOK pACTEHUH M JKUBOTHBIX JENATCS aMUTO30M — MPSIMBIM
JICJICHUEM HAJIBOE
3. Bcem ¢dopmam kieTouHoro aeneHus npeamectyer perumkanus JJHK, npuogsmas
K YIBOEHHIO XPOMOCOM
4. Mwuto3 oOecneunMBaeT POCT M BEreTaTMBHOE Ppa3MHOXKEHHE BCEX OpPraHU3MOB
9yKapuoT
5. bmarogaps MWTO3y [OuY€pHHME KJIETKM IOJy4yalOT TIEHETHYECKYH HH(pOopMaluio,
COJIEPKAILYIOCS B SIJPE MATEPUHCKON KIIETKU
6. B mepuox npoOneHMss M TacTpysiiMU Y SMOPHOHOB XOPIOBBIX >KMBOTHBIX HeE
IIPOUCXOIUT POCTa KIETOK, IIOITOMY pasMEpbl 3apojpllla HE OTIMYAIOTCA OT
pa3MepoB 3UTOTHI
7. OmIoIOTBOPEHHE Yy LBETKOBBIX PACTEHHM IPOUCXOAUT MpU CIUSHUU OJHO U3
CIEPMHEB C SHLEKIETKOW, B pe3ynbTaTe uyero oOpasyercs AMIUIOMAHAs 3Ur0Ta, a
JPYroro — ¢ LEHTPAJIbHBIM SJIPOM, B pe3ysbTaTe 4ero (hopMHpyeTcsl TPUILIOWIHAsS
KJIETKA, U3 KOTOPOl pa3BUBAeTCS YHIOCIIEPM CEMEHU
8. IIpomecc hopmMupoBaHUS MOJOBBIX KIETOK Y BBICHIMX YXHBOTHBIX COCTOUT M3 TPEX
CTaluii: Pa3MHOXEHHUS, POCTA U CO3PEBAaHUS KIETOK
9. Ilpu ooreHese y BBICIIMX UBOTHBIX U3 KaXJOW NEPBUYHOM MaTEpUHCKOW KIIETKU B
pe3ynbpTate Meio3a (GOPMHUPYIOTCS OJHA TaIUIOMJHAs OOTHJA U TPHU PEAYKLMOHHBIX
Tenbla
10. B unrepdasze Mutoza nporcxomut yasoenue konuuectsa JJHK B sape
11. ITonoBeie kieTKH 00pa3yrOTCs TOJIBKO B pe3y/bTaTe Melo3a
12. KpoccuHroBep — 3T0 criapuBaHUE FOMOJIOIMYHBIX XPOMOCOM
13. OGoemnonble )KUBOTHBIE Ha3bIBAIOTCS repMadpoIUTaMU
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14. IloukoBaHKE — BUJI IOJIOBOTO Pa3MHOKEHUS
15. YV 06o0dbIIMHCTBA >KMBOTHBIX B OIUIOAOTBOPEHUH SIMIEKIETKH NPUHUMAET ydacTue

TOJIBKO OJINH CIIEPMAaTO30H/]
16. Comatnyeckue KIETKH 00pa3yroTCs TOJIBKO B PE3YJIbTATe MUTO3A.
17. pa3MHOXEHHE, TIPU KOTOPOM HOBBIM OpraHW3M o0Opa3yeTrcs W3 SIMIEKICTKH 0e3

y4acTusi CIEpMaTO30HU1a, HA3bIBACTCS IOYKOBAHHEM.

18. pa3nenpHOIONbIE )KUBOTHBIE HA3BIBAIOTCS repMadpOIUTaMU

19. Gecnosioe pa3MHOKEHHE YBEIUYUBACT HACIIEICTBEHHYIO H3MEHUNBOCTh OPTaHU3MOB
20. raMeThI U 3UTOTa UMEIOT TAaTUIOMIHBII HA00p XPOMOCOM.

21. monoBoe pa3MHOKEHUE YBEIMUMBAET HACIEACTBEHHYIO U3MEHYMBOCTH TOTOMKOB

Yci10BUS BLINOJAHEHUS 32JAHUSA

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

2. MakcumanbHO€E BpeMsl BBIIIOJHEHUS 33/1aHHUS: 7 MUH.

3. BeI MOkeTe BOCIIOJIB30BaThCS_COOCTBEHHBIMU 3HAHUAMU, y‘IC6HI/IKaMI/I, TCTpAAAMU

Hikana oueHKH 00pa30BaATENbHBIX TOCTHKEHHI:
buonornyeckuii  TUKTAHT

Kpurepun ouenku:

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

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

1. TlouxkoBanue — 3TO oj1HA U3 (POPM Pa3MHOKEHHUS ....

[Teproa Mexay ABYMsI NI€JICHUSIMH KIICTKH. . .

Hanuuue y omHOro opranusMa JByX MOJIOBBIX CUCTEM. ..

OpHa poauTtenbckasi 0coOb 1aeT Hayallo HOBBIM OpraHu3MaM MpH. .. pa3MHOKEHUN
[lepBas cragust pa3BUTH 3apOJIBIIIA. . .

Craaus 1ByX 3apOJIbIIIEBBIX JIUCTKOB. ..

3urora Bcerza uMeeT. . .Habop XpOMOCOM

3akaaka OpraHoB MPOUCXOIUT HA CTANH. . .

[Iporiecc cnustHUS TTOJIOBBIX KJIETOK. ..

NI R WN

YcioBus BbINOJHEHUS 3a1aHUS

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

2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJjaHUsL: 10 MUH.

3. Bbl MOxeTe BOCTIONIb30BaThCs_COOCTBEHHBIMH 3HAHUSIMHU

Ilkana oueHKH 00pPA30BATEIbHBIX I0CTHKEHUI:

buomornyeckuii IUKTAHT

Kpurtepun ouenku:

Brimonnenue npaktudecku Beeit padbotsl (He MeHee 80%) — MmonoKuTeNbHas OlleHKa

3AAAHME (nucomennas paboma)
dopma koHTpOJIsA. KpaTkoBpeMeHHasi caMoCTosATeNbHas padoTa (TPEHUPOBOYHAS )
3anonHuTe TabIHILy:
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Ha xako¥t cranuu pazButus Kakue TkaHu,

3apo/bIiieBbIe TUCTKU
3apopliia oopa3yercst oprasbl 00paszyet

OKroznepma
DHTO/NEpMA
Mesonepma

YcioBus BbINOJHEHUS 321aHUSA

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

2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHMsL: 10 MUH.

3. Bbl MOxeTe BOCTIOIb30BaThCA_y4eOHUKAMU, TETPaIIMU

HlIxajia oueHkH 00pa3oBaTeIbHbIX JOCTHKEHMIA:

KpatkoBpemenHast caMmocTosTeNbHast paboTa

Kpurepun onenkn:

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

3AJAAHME (nucvmennas paboma)
®opMa KOHTPOJIA. TecToBbIC 3a1aHMs
Pa3mHokeHHEe U pa3BUTHE OPraHU3MOB
A (TecTOBBIE 32IaHUS ¢ BLIOOPOM OIHOT0 NMPABUJILHOIO 0TBETA)
1. K dpopmam Gecrionoro pa3sMHOKEHUSI OTHOCUTCS:
1) cnopooOpasoBaHue
2) mapTeHOreHe3
3) repmadpoIUTUIM
2. B metadaze MUTO3a XPOMOCOMBI:

1) pacnomnaratoTcs Mo SKBaTopy
2) pacxonsaTcs K MOJIcaM
3) cnupanu3yrTCcs
3. Ilponecc cnusHusA KEHCKUX U MYKCKUX FaMeT — 3TO:

1) rametorcHes
2) OIIOJOTBOpPEHUE
3) oBoreHes
4. IleueHsb U KeITyIOK pa3BUBAOTCS:
1) w3 sKTOAEPMBI
2) Me3011epMbl
3) SHTOIEPMBI
5. B nmpodaze MuTO3a NPOUCXOIUT:
1) ymBoenme JIHK
2) pacxoXIeHUE XPOMOCOM K MOJI0CaM
3) cnupanuzaiys XpoMoCoM
6. Ilporecc MHAMBHIYATHHOTO PA3BUTHS OPTAaHU3MOB — 3TO:
1) ¢unorenes
2) oBoOreHes
3) oHTOrcHe3
7. Cranus oIHOCIOWNHOTO 3apObIlia HA3bIBACTCS:
1) ractpyna
2) Omactyna
3) mopyna
8. BHyTpeHHUIT 3apOAbIIEBBIN JUCTOK HA3bIBACTCS:
1) me3omepma
2) sHTOAEpMA

23




3) skrToaepma
9. Pa3Butue ¢ MmeTaMop(030M MPOUCKOIUT:
1) y Mbimm
2) 6abouku
3) mayka-KpecTOBHKa
10. Opransl 4yBCTB 1 HEPBHAsI CHCTEMA Pa3BUBAIOTCA:
1) wu3 Me3zonepMsl
2) SHTOIEPMBI
3) sKTOAEPMBEI
11. JIByxcnoiiHast cTaaus 3apoblla Ha3bIBAETCS:
1) OGnactyna
2) ractpyna
3) neiipyna
12. O6MeH yyacTKaMu TOMOJIOTHYHBIX XPOMOCOM Ha3bIBAETC:
1) xowbloTammei
2) KpOCCHHIOBEPOM
3) peruMKanuei
13. T'ameTa sxeHCKOM 0COOM HA3bIBAETCA:
1) 3urora
2) sinexneTka
3) oBomuT
14. B anadaze MuTO3a XPOMOCOMBI:
1) ynmBamBarorcs
2) pacxonsTcs K MOJI0caM KIIETKU
3) BBICTpaMBAaIOTCS B 3KBATOPHAIBHOMN IIIOCKOCTH
15. B xakoii neproa MATO3a HAUMHAETCS CIUPATA3ALUSA XPOMOCOM, PACTBOPSETCS sACpHAs

oboouka:

1) B Metadazy
2) B mpodasy
3) Banadazy
4) B Tenodaszy

16. B kakoii meproj; MUTO3a XPOMOCOMEBI BBICTPAMBAIOTCS T10 IKBATOPY KIETKH:
1) B Meradazy
2) Bmpodaszy
3) Banadazy
4) B Temodazy

17. CKonbKO HOPMAITBHBIX SHIIEKIETOK 00pa3yeTcsi U3 OJHOTO OBOIMTA IOCIIE JIBYX JCICHUN

Meno3sa:
1
2) 2
3) 3
4) 4
18. Ckonmpko HOpPMAIBHBIX CIIEPMATO30MJ0B OOpa3yeTcs M3 OJHOTO CIIEPMATOLMTA IIOCIIE
JIBYX JIEJICHUI Meno3a:
1) 1
2) 2
3) 3
4) 4

Yci1oBYS BbINOJHEHUS 3a1aHNUS

24



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

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

3. Bl MOXxeTe BOCTIOIb30BaThCA_COOCTBEHHBIMU 3HAHUSIMH |
Ilkajia oueHKH 00pa30BaATEJbHBIX I0CTHKEHMIA:
TectoBble 3a1aHns ypOBHS A

Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% mpaBWIHHBIX OTBETOB

«2» - 69% u MeHee MpaBUIBHBIX OTBETOB

3AMAHUME (npaxmuueckas paboma Ne 3)
CpaBHeHHe NIPO1ECCOB MUTO3a U Meiio3a

Ilens: chopmupoBarh 3HAHMS O KUZHEHHOM LIMKJIE KJIETKHU, O MEXaHM3MaX MHUTOTHUYECKOTO
IIUKJIa, 0 MEXaHMU3MaxX Mei03a, BBISIBUTH CXOJICTBO U Pa3iIMune MUTO3a U JIEICHUHN MeiH03a, NX
OHMOJIOrMYECKOM CYITHOCTH.

Teopernueckasi 4yacTb

1. JKu3HeHHBIN UK KJIETKH — MIPOMEXYTOK BPEMEHH OT MOMEHTa BOSHHUKHOBEHHS KIIETKU
710 ee THOeNr WK JI0 MOCJIEAYIONIEro AeIeHHS.

2. Jlenenue KIETOK — OWOJOTHMYECKUN IPOLECC, JEKAIIUH B OCHOBE PAa3MHOXKEHUS U
WH/IMBUAYAIBHOTO PAa3BUTHUS BCEX )KUBBIX OPTaHU3MOB (MHTO3 H aMHUTO3)

3. buomormyeckoe 3Haue€HHWE MHUTO3a — TEHETHUYECKas CTaOUIBbHOCTh, TOCTOSHCTBO
CTPOEHUS M TMPaBWIBHOCTh (YHKIIMOHUPOBAHHUSA, POCT, OCHOBAa 3MOPHOHAIHHOIO
pa3BUTHSL, pereHepanus yTpadyeHHbIX YacTel, OCHOBA OECIIONOro pa3BUTHS.

4. Meiio3 — 0coObIil TUIl JeJieHUsl KJIETOK, B PE3ylbTaTe KOTOPOIro OOpa3yroTCsl HOJIOBHIE
KJIETKH C TalUIONIHBIM HA0OpOM XPOMOCOM.

5. buonormueckoe 3HaueHHWE Meio3a — TOJOBOE  Pa3sMHOXKEHHE, TeHeTHYecKas
U3MEHUYUBOCTb.

IIpakTHyeckasi 4acTh (3aNOTHEHNUE HUKEH3TIOKEHHOMN TaOIUIIHI)
CpaBHeHHEe MUTO3a U MeH03a

MHUTO3 Melo3

CXOICTBO

OTIIMYUC

Yci0oBuS BBINOJHEHUS 3a1aHAS

1. Mecto (Bpemsi) BBITIOJTHEHUS 3aJIaHMs:_3aJIaHUE BBITIOJHICTCS HA 3aHATHH B aYITUTOPHOE
BpeMs

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

3. Bbl MOXeTe BOCTIONB30BaThCS_COOCTBEHHBIMH 3HAHUSMH, TETPAIIMU, YICOHUKAMU

IlTkana onleHKH 00pPA30BATENbHBIX T0CTHKEHHUI:

[IpakTtuueckas pabora

Kpurepun oueHku:

Brimonnenne npakrnyecku Bceit paboTsl (He Menee 80%) — MoMoKHUTENbHASL OLIEHKA
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3AAAHME (nucomennas paboma)

®opMa KOHTPOJIA. TecToBbIe 3a1aHNs

MHoroo0pa3ue ’KUBOro Mupa.
OcHOBHBIE CBOIICTBA OPraHU3MOB.
Bapmnanr 1

A (TecTOBBIE 3aJaHMS ¢ BHIOOPOM OJHOI'0 IPABHJIBHOIO OTBETA)

1. I'maBHBII MpU3HAK KUBOTO OPTaHU3MA:
a) H3MeHeHue GopMbl
b) u3meHenue pazmepa
c) OOMEH BeIlecTB
d) maccuBHOE nepeaBUKEHUE

2. Bce kuBbIe OpraHu3Mbl B OTIIMYHE OT HEKHUBBIX:
a) Pa3MHOXKAIOTCS, PACTYT M Pa3BUBAIOTCA
b) m3menstor hpopmy
C) CYLIECTBYIOT HE3aBUCHUMO OT CPEJIbI
d) W3MEHSIOTCS MOJ BO3JCHCTBUEM CPEIIbI

3. Opranu3Msl, TeJIO KOTOPHIX COCTOMT M3 OJHOHN KIETKH, HE MMEIOIICH oQopMIIEHHOTO spa,

MUTAOIIUECS B OCHOBHOM OPTaHUYECKHMH BEIIECTBAMH, TO —:
a) TpuObI
b) mpocrteiimme
C) BOJOPOCTH
d) Oaxrtepun

4. OpFaHI/ISMH, B KJIETKax KOTOPBIX COJACPKATCA XJIOPOIIJIACThI,

OpPraHM4Y€CKUX BECIICCTB U3 HCOPraHUYCCKHUX, - 3TO:

a) JHUIIAHHUKA

b) rpubs

C) pacTeHus

d) >xuBOTHBIE
5.PazMHOXeHue OaKTepuil OCYIIeCTBISACTCA:

a) C IOMOIIBIO CIIOP

b) myreMm geneHust KIETKU

C) C IOMOIIBIO MOJIOBBIX KIETOK

d) c momoIIbIO OMIOJOTBOPEHUS
6./{poxoKu pa3MHOKAKOTCS:

a) TMpU IOMOIIY TaMeT

b) mouxkoBaHUEM

C) UYEpPEHKOBAaHUEM

d) TpsIMBIM J1eTIEeHUEM KIIETKH

H TIPOUCXOOUT CHHTC3

7. BaKTepI/II/I, B OTIMYHEC OT paCTeHI/H\/'I, JKHBOTHBIX U FpI/I6OB, CUMTAIOTCs Hanbosee APCBHUMU

OpraHu3MaMH, TaK Kak:
a) y HUX HET 0(OPMIICHHOTO Apa
b) oHM He uMerT pubocom
C) OHM OYCHb MEIIKHE
d) oHM mepeaBUTAIOTCS C MTOMOIIBIO KTy THKOB
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8.Bupychl, kak 1 HEKOTOpbIe OaKTEPUH U HU3ILIUE TPUOBL:

a) JAbIIIAT KUCIOPOJIOM BO3IyXa
b) BcTymaroT B cMMOMO3 ¢ pacTEHUSIMH
C) BBI3BIBAIOT MHPEKIIMOHHBIE 3200ICBAHUS
d) o0pa3yroT opraHnyeckre BelecTBa U3 HEOPraHUIEeCKUX
9. Kimaccugukanueir opraHu3MOB Ha OCHOBE MX POJICTBA 3aHUMAETCs HayKa:
a) DKOJIOTHUS
b) cucremarrka
¢) mopdonorus
d) maneonTonorus
10.Haubonee kpymHasi cucreMaTU4ecKas KaTeropus — 3To:
a) 1IapCTBO
b) kmacc
C) oTAen
d) cemeiicTBO
11. OOMeH BeulecTB U NPEBpALIEHUE SHEPTUH, PA3IPa)KUMOCTh, POCT, Pa3BUTHE, Pa3MHOKEHHUE —

3TO OCHOBHBIE MPU3HAKH:
a) TOMYJISIIUN
b) opranmuzma
C) BUAA
d) 6uoreorneHo3a
12. HazoBute eqMHUILYy pa3BUTHUSI PACTUTEIBHOTO MUpA:
a) oOpaszoBaTenbHasl TKaHb
b) xmopormutact
C) KamMOuit
d) kierka
13. Cniops! pacTeHuii 1 rpuOOB MPEACTABISIOT COOOM:
a) KJIETKHU, CIIy>Kallhe ISl pa3MHOXKEHUS ¥ pacCeJIeHUs
b) yIMHEHUS KIETKH, BBIOIHSONUE (QYHKIIUIO MUTAHUS
C) KJIETKH, U3 KOTOPBIX 00Pa3yl0TCs CIO0XKHbIE MEPEIIEeTeHUsI HUTeH
d) MHOXECTBO BBITSHYTHIX KJIETOK, BBITIOTHSIONINX (PYHKIIMIO Ta3000MEHA C OKpYKaromei
cpenoi
14. 3apospIil ¢ 3ar1acoM MUTATENBHBIX BEIECTB UMEETCS V:
a) CIIOpBI
b) cemenu
C) MOYKHU
d) 3apoctka
15. I'pynma oco0eid, CKpeMBAIOIIUXCS MEX/ITy CO00H U AAIONNX TUIOIOBUTOE MTOTOMCTBO, — 3TO:
a) BUJ
b) pox
C) THII
d) otpsn
16. Oprann3Mbl, TUTAIOIIMECS] TOTOBEIMU OPTaHUYECKUMH BEIECTBAMU, TEIO KOTOPBHIX COCTOUT
u3 ruo., — 3TO:
a) )KUBOTHBIE
b) pacrenus
C) TpUOBI
d) mumaitHuKH
17. Opranu3msl, TEIO KOTOPHIX COCTOUT M3 OJHOW KIIETKH, HE MMEIOIICH O(OPMIICHHOTO siipa,

MUTAOIIUECS B OCHOBHOM OPTaHUYECKHMH BEIIECTBAMH, - TO:
a) rpuOBI
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b) mpocTeiimme
C) BOJIOPOCITH
d) 6akrepun

18.Kakoii 13 ypoBHeii SIBISICTCS BBICIIUM YPOBHEM OpPTaHU3AIINU KU3HU:
a) OumochepHbIi
b) OwuoreorneHOTHYESCKUN
C) MOMYJSIIMOHHO-BHIOBOM
d) opraHu3MeHHBI

C (pa3BepHYTHIii 0TBET)

19. JlomonHu nepevyeHb MPU3HAKOB KUBOTO OpraHU3Ma:
a) MUTaHUE
b) oOMeH BemecTB

c).....

20.YcraHOBM COOTBETCTBHE MEXIY OakTephed WM TPyNHod OakTepwii M MX 3HAYCHHEM B
NPUPOJIE U KU3HU YeJIOBEeKa

I'pynma Gaxrepuit 3HaueHue
1) TyOepkyne3Has nmajgouka A — y4acTBYIOT B OBBIILICHUHU IJIOAOPOIHS TOYBBI
2) MOJIOYHOKHCIAs MajgovKa b — BI3BIBaIOT 3200JICBaHNUS YEIIOBEKA
3) xiIyOeHBKOBBIE OaKTEPHH B — ncnonp3yrorcs B IpOU3BOJCTBE MTPOAYKTOB MUTAHHS

4) a3zoTdukcHUpyrolUe OaKTepUn
5) YKCYCHOKHCIbIC OaKTepHH
6) XonepHbId BUOPHOH

Bapuanrt 2

A (TecTOBBIE 32IaHUSA ¢ BLIOOPOM OIHOT0 MPABUJIBHOIO OTBETA)
1.TonbKo Asst )KUBBIX OPTaHU3MOB XapaKTEPHO:

a) YMCHBIIICHHE Beca

b) u3MeHeHHe OKpacKu

C) JbIXaHUE

d) B3ammoneiicTBHE cO cpenoit
2.Knetka, B KOTOpOii HET 0(hOPMIIEHHOTO SApa, TPUHAICHKUT:

a) OaxTepuu

b) pacrtenuto

c) rpudy

d) xuBOTHOMY
3.Xuoporiactel, 000JI0UKY M3 KJIETYATKH (IIEJUTF0JIO3bI) M BaKyOJIH C KJICTOYHBIM COKOM HUMEET
KJIeTKa!

a) pacTUTeIbHas
b) rpubnas
C) KUBOTHAs
d) OGaxTepuanpHas

4.YeMm PpacTCHUA OTIIMYAOTCA OT ) KUBOTHBIX:
a) O6paBYIOT OpPraHn4YCCKUC BCHICCTBA M3 HCOPIraHUYCCKUX C HCIIOJIB30BAHUCM COJIHEUHOM

SHEPrUu
b) nuTaroTCs rOTOBBIMU OpraHMYECKHUMH BEIIECTBAMU
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C) HMEIOT KJIETOYHOE CTPOCHHE
d) gpImaT, pa3sMHOXKAIOTCS
5.Uem GakTepuu OTIIMYAIOTCS OT PACTCHHIMA:
a) WMEIOT KJIETOYHOE CTPOCHHE
b) Bce mpoIECcChl KUZHEACSITETLHOCTH MPOTEKAIOT B KIETKE
C) TEeJO COCTOUT U3 OJHOM KJIETKU M HE UMEIOT siipa
d) B mporecce IbIXaHUS MOTIOMIAIOT KUCIOPO U BBIIEISIOT YIJICKUCIIBIN a3

6.He nMeroT KIIETOYHOTO CTPOCHHUS, SBISAIOTCS BO3OYIUTEN MU MHOTHX 3a00JI€BaHMI:

a) OaxTepuu

b) rpuds

C) UMaHOOAaKTEepUU
d) Bupycsl

7.Criopbl pacTeHHid 1 TPUOOB MPEACTABIISIIOT COOOH:
a) KJICTKH, CITYXKaIllue I Pa3MHOKCHUS U PACCEIICHHS
b) yanuHEHUS KIETKH, BHIIOTHSIONIME (DYHKIIUIO TUTAHUS
C) KJIETKH, U3 KOTOPBIX 00pa3yroTCs CIOXKHBIC TIEPEIICTCHUS HUTEH

d) MHOXCCTBO BBITAHYTBIX KJICTOK, BBIIIOJIHAIOMIUX (I)yHKI_II/IIO razoo0OMeHa ¢ oxpyxca}omeﬁ

cpenou
8. PasmHOxeHue rpu0oB, MXOB, TAIOPOTHUKOB OCYILECTBIISETCS:
a) C MOMOIIIBIO CIIOP
b) myTeM neneHus KIEeTKH
C) C TIOMOIIIBIO CEMSH
d) ¢ momoIIpI YePEHKOB
9. O enMHCTBE OPraHUYECKOrO0 MUPA CBUJETENILCTBYET:
a) HaJIM4Ke pa3HbIX YPOBHEW OpraHU3aI[iH >KUBOM MPUPOIbI
b) KJIeTOYHOE CTPOCHUE OPraHU3MOB BCEX LAPCTB KUBOW HPUPO/IBI
C) CBSI3b OPTaHU3MOB CO CpeIoit
d) cxoCcTBO KHMBOM U HEKUBOU MPUPOIBI
10. B kieTkax 6akTepuii, B OTIIMUKE OT KJIETOK dYKapPHOT:
a) MHOTO XpOMOCOM
b) HET HUTOTLTA3MBI
C) TOJIBKO OJTHO SIAPO
d) TonbKO OJTHA XpOoMOCcOoMa
11. I'maBHas 3a7a4a CUCTEMATUKU — 3TO U3YUYCHHE:
a) 9TaroB UCTOPUUECKOTO Pa3BUTHSI OpraHU3Ma
b) oTHOIIECHNIT OPTaHU3MOB U OKPYXKAIOIIEH CPEJIbI
C) MPUCTOCOOJIEHHOCTH OPTaHU3MOB K YCJIOBUSM OOUTaHUS
d) opranu3mMoB 1 00BETMHEHUE UX B TPYIIITLI HA OCHOBE POJCTBA
12. Enp — npeacTaBUTENb TOJIOCEMEHHBIX PACTEHUH, IOTOMY YTO €€ CEMEHa:
a) pacroy0kKeHbl BHYTPH LIUIIKU
b) coneprkar 3HI0CTIEPM
C) pa3BUBaIOTCs Ha moderax
d) nexxat OTKPBITO HA YEHTYSIX IITHUIICK
13. ['1aBHBIM NPU3HAKOM KUBOTO SBJISETCS:
a) IBW)KCHHE
b) yBenmueHue Macchl
c) oOMEH BeIIecTB
d) pacman Ha MOJIEKYIIBI
14. Bce pacTeHust — 0T BOAOPOCIEH O MOKPHITOCEMEHHBIX — UMEIOT:
a) KJIETOYHOE CTPOEHUE
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b) cemena
C) IBETKH
d) moser
15. KitetouHo€ CTpoeHHE OPTraHM3MOB CBUJIETEIILCTBYET:
a) 0 pa3HOOOpa3uu OPraHUYECKOro MUpa
b) 00 eIMHCTBE OPraHUYECKOTO MUpPa
) 00 UX CIIOKHOW OpraHU3aIuU
d) 0 eT0CTHOCTH OpraHu3Ma
16. KomrmnekcHbIi OpraHu3M, MPEACTABISIONINN CcO00W CHHTE3 Trpuba M OAHOKIETOYHBIX
BOZOPOCIIEH, — 3TO:
a) MOX
b) mapa3zutudeckoe npocTeiiiee
C) TUIIaiHUK
d) KuIIeYHOMONIOCTHOE
17. B npeajio’keHHOM MepeyHe HalIM Ha3BaHUE CUCTEMATUYECKON KaTeropuu:
a) BUJ
b) cobaka
) po3a
d) uenoBek

18.KuBEIE CHCTEMBI CHUTAIOTCS OTKPLITBIMHU, ITIOTOMY YTO:

a) OHHM MOCTPOCHBI U3 TEX K€ XUMUYECKUX IIIEMEHTOB, YTO U HE)KUBBIC

b) OHuM 0OMEHMBAIOTCS BEIECTBOM, SHEPTUEH U MH(POPMAIHEH ¢ BHEITHEH cpeoi
¢) Onu 0671a1aF0T CIOCOOHOCTHIO K a/IaNTaIiuu

d) OnHu criocOOHBI pa3MHOXKATHCS

C (pa3BepHYTBIii 0TBET)

19. JlonosiHATE NTEpeYeHb NMPU3HAKOB JKUBOTO OpraHu3Ma:
a) MUTaHUE
b) npixanue

c).....

20. YcraHOBHATE COOTBETCTBHE MEXY XAPAKTEPUCTUKAMM KUBBIX OPTaHMU3MOB WU IIAPCTBAMH, K
KOTOPBIM OHU MPHHAJIEXKAT:

XapakTepucTHKa IlapctBO

1) 000J0YKH KICTOK U3 IEILIIOI03bI A — pacteHus

2) o0pa3yloT OpraHWYecKHe BEMIeCTBA C HCIOJIL30BaHWEM JSHepruw | b — )KHMBOTHEIE
Connua

3) NMUTaTCS FOTOBBIMU OPraHUYCCKUMH BELICCTBAMH

4) comepxar B KJIETKaX XJIOPOILIACTHI

5) OONBUIMHCTBO aKTHBHO MEPEABUTAIOTCS

6) OONBIIMHCTBO MPAKTHYECKH HEMOABIKHBI

YciaoBusi BbINOJHEHUS 3alaHuA

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

BpeMs
2. MakcumanbHO€ BpeMsi BBITIOJTHEHUS 3a/1aHUS: 30 MHH.

3. Bel MOXKeTe BOCIOJIB30BATHCA_COOCTBEHHBIMM 3HAHUAMHU
IITkana oleHKH 00Pa30BATEILHLIX JOCTHKEHWIA:
TecToBbIe 3a1aHMsI PA3IMYHOTO YPOBHS CI0KHOCTH
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Kpurepun onenkn:

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

3ANAHUME (npaxmuueckas paboma Ne 4)
BoisiB/IeHHEe MyTareHOB B OKpY:Kalolei cpeue
1 KOCBEHHAsl OLIEHKA BO3MOKHOI'0 HX BJIMSTHUSI HA OPraHu3M

lle]lb.' IIO3HAKOMUTLECSA C BO3MOXHBIMU HWCTOYHHKAMU MYTAarcHOB B 0pr>1<a101ueﬁ cpeag,
OLCHUTDH UX BJIIMAHUHN HA OPraHU3M U COCTABUTH NPHUMEPHBIC PCKOMCHAALINU.

TeopeTnueckasi 4acThb

OKClepUMEHTANIbHbIE HCCIIEOBAaHUs, IPOBEJCHHbIE B TEUEHHE TMOCIEAHUX TPEX
JEeCSITUIETUH, TIOKa3all, YTO HEMAJIOe YUCIO XUMHUYECKUX COEJAMHEHHH 00JajaeT MyTarecHHOH
aKTUBHOCTbIO. MyTareHbl OOHapy>KEHbI CPEIH JEKAPCTB, KOCMETUUECKUX CPEICTB, XUMHUECKHX
BELIECTB, IPUMEHSAEMBIX B CEJIBCKOM XO3SHCTBE, MPOMBILIUIEHHOCTH; IEPEUYEHb UX BCE BPEMs
nononHsercs. M3natoTcs cripaBOYHUKY U KaTaJIOTH MyTareHoB.

1. MyTarensl NpOM3BOACTBEHHOI cpeabl

XvMHYecKre BellecTBa Ha IMPOU3BOJCTBE COCTABISAIOT Haubosiee OOUIMPHYIO TPYIIY
aHTPOIIOTEHHBIX (PakTOpoB BHeWIHeW cpenpl. Hambosblee 4ucio MCCIeNOBaHUM MyTareHHOM
aKTUBHOCTH BEIIECTB B KJIETKaX 4eJOBeKa MPOBEIACHO JIJISi CHHTETHUECKUX MaTepHalioB U COJeH
TSDKENIBIX METAJJIOB (CBMHLA, LMHKA, KagMUs, PTYTH, XpOMa, HUKENs, MBIIIbIKA, MEAH).
MyTarensl NpOU3BOJICTBEHHOTO OKPYKEHHUS MOTYT IONagaTh B OPraHU3M pa3HbIMH IYTSIMHU:
4yepes3 JIETKHEe, KOXKY, MUIIeBapUTENbHbIN TpakT. Cle0BaTENbHO, 103a M0JIy4aeMOTo BELIECTBA
3aBHCUT HE TOJBKO OT KOHILIEHTpAallMM €ro B BO3AyXe WM Ha paboueM MecTe, HO U OT
coOoIeHHs TpaBWi JIMYHOM rurueHsl. HaunOomblllee BHUMaHUE NPHUBIEKIN CHHTETUYECKHUE
COEUHEHMsI, ISl KOTOPBIX BBISIBJIEHA CIOCOOHOCTh HMHIYLIUPOBATH XPOMOCOMHBIE abeppaiuu
(mepecTpolKM) U CECTPUHCKUE XPOMATHUIHbIE OOMEHBI HE TOJILKO B OpraHu3Me yejoBeka. Takue
COEUHEHMS], KaK BUHWIXJIOPHUJ, XJOPOIPEH, SMOKCHJIHBIE CMOJIBI U CTUPOJ, HECOMHEHHO,
OKa3bIBAlOT MYTarcHHOE [EHCTBUE HA COMAaTWdecKue KiIeTKH. OpraHuyeckHe pacTBOPUTENH
(6eH307, KCUIIOJ, TOMYON), COSAMHEHUS, MPUMEHSEMbIC B MPOU3BOJCTBE PE3WHOBBIX H3ICIIUN
MHAYIMPYIOT LHUTOTCHETHYECKHE H3MEHEHUs, OCOOCHHO Yy KypALIMX JioAed. Y JKEHIIUH,
paboTtaromMx B IIMHHOM W PE3MHOTEXHUYECKOM IPOM3BOJCTBAX, IMOBBILIEHA YacTOTa
XpOMOCOMHBIX abeppauuii B auMdorurax mnepudepudeckoil kpoBu. To ke OTHOCHTCA U K
wiogaMm 8-, 12-HelenpHOTO0 Cpoka OEpeMEHHOCTH, MOJIYYEHHBIM MPH MEAUIMHCKUX aboprax y
TaKkuX pabOTHUII.

2. XuMu4yeckue BelecTsa, IpuMeHsieMble B CeJIbCKOM X031 CTBe

BonBIIMHCTBO MECTULUAOB SBJISIOTCS CUHTETUYECKUMHU OPraHUYECKMMH BEIECTBAMHU.
[Ipaktuueckn wucnonb3yercs okomo 600 mnectunumoB. OHU UHUPKYIMPYIOT B Omocdepe,
MUTPHUPYIOT B €CTECTBEHHBIX TPO(YUUECKUX LEMNAX, HAKAIUTUBAsICh B HEKOTOPBHIX OMOIIEHO3aX U
CEJIbCKOXO3SIICTBEHHBIX MPOAYKTax. OueHb BaXKHBI IMPOTHO3MPOBAHUE U MPEAYyNpPEKICHHE
MYTareéHHOW OINACHOCTH XUMHYECKUX CPEICTB 3amMThl pacTeHui. Ilpuuem peus uaer o
MOBBILIEHUH MYTAI[MOHHOTO MPOIlecca He TOIBKO y YeIOBEKa, HO U B PACTUTEIHHOM U )KUBOTHOM
Mupe. YenoBek KOHTAKTUPYET ¢ XMMHUYECKMMHU BEIIECTBAMHU IPU HMX INPOU3BOJCTBE, MPHU HUX
MPUMEHEHUN Ha CEJIbCKOXO3IWCTBEHHBIX paboTax, MOJydyaeT HeOONbIINEe MX KOJIUYECTBA C
MUIIEBBIMU IPOAYKTAMU, BOJON U3 OKPYKAIOILEN CPEIBI.

3. JlekapcTBeHHBIE NIpenapaThl
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Haubonee BbIpa)keHHBIM MYTareHHbIM JIeHiCTBHEM 00JagaloT IMTOCTATHKU U
aHTUMETAa0ONMUThl, HCIONb3yeMble U1 JIEYEHHs] OHKOJIOTMYECKHX 3a0ojeBaHMl M  Kak
UMMYHOJIETIpECCaHThl. MyTareHHOH aKTHBHOCThIO OOJIaaeT W PpsAl HPOTUBOOMYXOJIEBBIX
aHTUOMOTUKOB (akTHHOMUIIMH JI, ampuamMunivH, 6ieoMuIuH u Ap.). [lockonbky OOJIBIIMHCTBO
MAIUEHTOB, IPUMEHSIOIMIMX 3TU MpenapaTbl, HE UMEIOT MMOTOMCTBA, KaK IOKa3bIBAIOT PACUETHI,
TeHEeTUYEeCKUH PUCK OT ITHX MpenaparoB i OyAymux MokojeHui HeOonplioi. HekoTtopbie
JIEKapCTBEHHBIE BEILECTBA BBI3BIBAIOT B KYJbTYpE KJIETOK YeJIOBEKa XPOMOCOMHBIE abeppaliuu B
7103aX, COOTBETCTBYIOLINX PeasIbHbIM, C KOTOPbIMH KOHTaKTUPYET YesoBeK. B 3Ty rpynmy MokHO
OTHECTH TPOTUBOCYJOPOXKHBIE TIpenaparsl (0apOUTypaTbl), MCHUXOTPONHbIE (KJIO3EMHH),
TOPMOHAJIbHBIE (3CTPOJMOJI, MPOreCTEPOH, OpalbHbIE KOHTPALENTHUBBI), CMECH Ji1 HapKo3a
(XJIOpUIMH, XJIOpHIpOMaHaMua). DTH HpenapaTbl HHAYIUPYIOT (B 2-3 pasa BbIllIE CHIOHTAaHHOTO
YpOBHS1) XpOMOCOMHbBIE abeppaluy y Jtoe, peryaspHO NPUHUMAIOIIMX UM KOHTAKTUPYIOIINUX
C HUMU.T. B oTiMuMe OT LMTOCTAaTUKOB, HET YBEPEHHOCTHU, YTO Ipenaparbl yKa3aHHBIX TPYIII
NEeHCTBYIOT Ha 3apopbliieBble KieTkU. Hekoropele mpemnaparsl, HalpuMep, aleTHIICATUIIIOBas
KHACJIOTa ¥ aMHJIONMPHH TOBBIIIAIOT YacCTOTY XPOMOCOMHBIX abeppaluii, HO TOJIBKO TpH
OobIINX J03aX, MPUMEHSIEMBIX MPHU JICUEHUN peBMaTtndyeckux OosesHel. CyliecTByeT rpymmna
npenapaToB, 00JagaroMIKX CJIa0bIM MyTareHHbIM 3(¢exToM. MexaHu3Mbl UX JEHCTBHS Ha
XpoMocombl HesicHbl. K Takum cnabblM MyTareHaMm OTHOCSAT METHJIKCAaHTHHBI (KodeuH,
T€OOPOMMH, TEOPWUIMH, Mapak3aHTUH, 1-, 3- ¥ 7-METWJIKCAaHTHHBI), TICHXOTPOIIHBIE CPEACTBA
(TpudropnpomMasuH, MaKENTWI, TaJONEpPHAON), XJIOPAITHIpaT, AaHTUIIUCTOCOMAJIbHBIE
npenapatsl (TMKanToH (iroopar, Mupanui O), 6akTepuIHUIHbIE U 1e3UHUIMPYIOLINE CPEACTBA
(TpunodaBrH, TeKCaMETUIICH-TETPAMUH, dTUJICHOKCH/I, JIEBAMU30JI, PE3OPLUHON, PypOCceMHUn).
Hecmortps Ha ux cnaboe MyTareHHoe JeUCTBHE, U3-3a MX IIHPOKOro MPUMEHEHUS! HEOOXOIMMO
BECTU TIIATEJIbHbIE HAOMIONEHUS] 3a TEHETHYECKUMHU HPQPEeKTaMu ITUX COETUHEHHH. ITO
KacaeTcs He TOJBKO OOJNBbHBIX, HO U MEIUIIMHCKOrO MepcoHasa, UCTOb3YIOIEro npenaparsl A
ne3nH(peKIny, CTEepUIn3alluy, Hapko3a. B cBsA3M ¢ 3TUM, HENb3sd NpPUHUMATh 0e3 coBeTa C
BpayoM HE3HAKOMBIE JIEKAPCTBEHHBIE MTPenapaThl, 0COOCHHO aHTUOMOTHUKHU, HEJb3s1 OTKJIA IbIBATH
JIeUEHUE XPOHMYECKHX BOCHAIUTEIbHBIX 3a00JeBaHHM, 3TO ocnaliser Ball UMMYHHUTET U
OTKpBIBAET JOPOTY MyTareHaM.

4. KoMnoHeHTHI MU

MyrareHHass aKTUBHOCTb IHILY, MPUTOTOBIEHHON pa3HbIMM CIOCOOAMH, pa3IMYHBIX
MUIIEBBIX TMPOAYKTOB H3ydyaldach B OMBITAX Ha MHUKPOOPraHM3Max M B JKCIEpUMEHTaX Ha
KyabType JmMmbounToB mnepudepuueckord KpoBu. CrnaOblMM MyTareHHBIMH CBOMCTBaMHU
o0MagaroT TakWe NUIIeBble [T00aBKH, KaK caxapuH, MOpou3BoAgHOoe Hutpodypana AP-2
(koHCEepBaHT), Kpacutenb (ruokcuH W np. K BemecTBam mwmy, OO0JaMalOIIAX MyTareHHOM
AKTUBHOCTHIO, MO’KHO OTHECTH HUTPO3aMHHBI, TSHKENbIE METallIbl, MUKOTOKCUHBI, aTKaJIOUIbl,
HEKOTOpbIE MUILIEBbIE T00ABKH, a TAKXKE I'e€TEPOLUKINYECKUE aMUHbl U aMUHOMMUa30a3apEHbI,
oOpa3yroluecs B mpoliecce KyIMHapHOi 00pabOTKU MSCHBIX MPOAYKTOB. B mocienHiowo rpynmny
BELIECTB BXOJAT TaK Ha3bIBa€Mble NMUPOJIM3ATHBIE MYTAareHbl, BBIJIEICHHbIE NIEPBOHAYAIBLHO U3
KapeHbIX, Oorarbix Oenkamu, mpoaykToB. CoaepkaHHe HHUTPO3OCOCTUHEHHH B MPOIYKTaX
MUTaHUS [JOBOJBHO CHJIBHO BapbUpyeT M OOYCIOBIEHO, TO-BUAUMOMY, HPHUMEHEHUEM
a30Tco/IepXKaIUX YyIOOpEeHH, a TakkKe OCOOCHHOCTSMHU TEXHOJIOTUU MPHUTOTOBIICHUS MUIIH U
UCIIOJIb30BAaHUEM HUTPUTOB B KadeCTBE KOHCEpBaHTOB. Hamuuue B muine HUTPO3UPYEMBIX
COCUHEHHI BIepBbIe ObLTO OOHapyxeHo B 1983 . mpu u3yueHWHM MyTareHHOW aKTUBHOCTH
COEBOr0 COyca M TMACThl M3 COEeBBIX 0000B. [lo3xke OBUIO MOKa3aHO HATWYKWE HUTPO3HPYEMBIX
MIPEIIIECTBEHHUKOB B PSJI€ CBEKUX M MapHMHOBAaHHBIX oBolieil. [[nst oOpa3oBaHuss MyTareHHBIX
COCIUHEHUM B JKEIyAKE U3 IOCTYMNAIOIIMX BMECTE€ C OBOLIAMU U JPYTUMH MPOIYKTaMHU
HEOOXOMUMO HAJIMYUE HUTPO3HPYIOIIETO KOMIIOHEHTa, B KayeCTBE KOTOPOTO BBICTYMAIOT
HUTPUTHI U HUTPaThl. OCHOBHOM MCTOYHHK HUTPATOB M HUTPUTOB — ITO IMHUILIEBHIC MPOMYKTHI.
Cunraror, uyto okono 80% HUTpATOB, TMOCTYMAIOUIUX B OPraHW3M, — PACTHUTEIHHOTO
npoucxoxaeHus. M3 aux oxono 70% comepkuTcs B oBomax M Kaprodene, a 19% — B MACHBIX
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npoaykrax. HemanoBaXHbIM UCTOYHUKOM HUTPUTA SIBJISIOTCSI KOHCEPBUPOBAHHbBIE MPOIYKTHI. B
OpraHM3M YeJIOBEKa IMOCTOSHHO BMECTE C MUILEH MOCTYMAIOT MPEAIIeCTBEHHUKN MyTareHHbIX U
KaHIIEPOTEHHBIX HHUTPO30COETUHEHUH. MOXKHO MOPEKOMEHIOBaTh YIOTPeONATh OoJbIle
HATYpaJbHBIX MPOIYKTOB, M30eraTb MSCHBIX KOHCEPBOB, KOIYEHOCTEH, CllafjocTeld, COKOB U
ra3upOBAHHON BOJBI C CUHTETMYECKUMH KpacuTelsMU. EcTh Oosblie KamycThl, 3e€HH, KpyTl,
xyeba ¢ orpyosmu. Ecnm ectb mpusHaku nucOGakTepuosa - NpUHUMATh OMQUIyMOaKTEepHH,
JaKTOOAaKTEepUH M Jpyrue rmpenapatsl ¢ '"moje3HbMu" Oakrepusmu. OHHM oOecredar Bam
HAJEKHYIO 3alIUTy OT MyTareHoB. Eciin He B MOpsAKe MMEeYEeHb - PEryIspHO MUThH KETYETOHHBIE
cOOpBL.
5. KoMnoHeHTHI TA0A4YHOI0 AbIMA

Pesynpratel 3nMuaeMHONIOIMYECKUX HCCIEAOBAHUN TOKAa3aJMd, YTO B OITHOJOTMHM paka
JIETKOro HanboJbllIee 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, OHAKO MPOJODKUTENILHOCTh KYPEeHUs ABJsieTcs OoJiee CyIeCTBEHHBIM
(hakTOpoM, UeM KOJIMYECTBO €XKEJHEBHO BBIKYPHBAeMbIX curapeT. B HacTosiee Bpems 60blioe
BHUMaHHUE yJeJseTCs U3YYeHUI0 MyTareHHOM aKTUBHOCTH Ta0ayHOTO JIbIMa U €r0 KOMIIOHEHTOB,
3TO CBSI3aHO C HEOOXOIUMOCTbHIO peaIbHON OILIEHKH T'€HETHYECKOM OMacHOCTH TabayHOTro JIbIMa.
CurapeTHslil 1bIM B Ta30BOW (pa3e BbI3bIBAN B JIMM(OIMTAX YeJIOBEKa in Vitro, MUTOTUYECKHE
PEKOMOMHAIIMY U MYTALIMU JbIXaTeIbHOW HEAOCTATOYHOCTH B Aposkxkax. CUrapeTHBIN IbIM U €ro
KOHJIEHCAThl HHAYLHPOBAJIN PELECCUBHBIE, CLEIUIEHHBIE C IIOJIOM, JIETAJbHbIE MYTallUU Yy
npo3oduibl. Takum o0pa3oM, B UCCIIEIOBAHUSAX T'€HETUYECKOW aKTHBHOCTU Ta0ayHOTO JIbIMa
ObUIM TIOJIy4YeHbl MHOTOYMCJIICHHBIE JaHHbIE O TOM, UYTO TabauHbI JbIM COAEPKUT
TeHOTOKCUYHbBIE COEJIMHEHHUS, CIIOCOOHBIE MHIYIMPOBAaTh MYyTallMd B COMAaTHYECKHX KIIETKaXx,
YTO MOXKET MPUBECTH K PAa3BUTHUIO OIMYyXOJIEH, a TaKKe B MOJOBBIX KIIETKaX, YTO MOXKET OBITH
MIPUYNHON HACIeyeMbIX Je(EKTOB.

6. A3po3osin BO3ayXa

N3yueHnne MyTareHHOCTH 3arpsi3HUTENEH, CoAep KaIuXcs B 3a/IbIMIIEHHOM (TOPOJICKOM) U
HE3aJbIMIIEHHOM (CEJIbCKOM) BO3/yXe Ha JTUMQOLUTAX yeloBeKa in vitro mokaszayo, uro 1 m3
3aJIbIMJIEHHOTO BO3[yXa COJEPXHUT OOJIbIIIE MYTareHHbIX COEIUHEHHM, YeM He3aJbIMJIECHHOTO.
Kpome Toro, B 3aapIMJICHHOM BO31yXe OOHApy>KEHbI BEIIECTBAa, MyTareHHas aKTUBHOCTh
KOTOpPBIX 3aBUCUT OT METa0OJMYEeCKOM aKTUBAalUMU. MyTareHHass akTUBHOCTb KOMIIOHEHTOB
a’po30Jiell BO3/AyXa 3aBHUCUT OT €ro XUMHUYECKOro coctaBa. (OCHOBHBIMH HCTOYHHKAMH
3arpsi3HEHUI  BO3AyXa SIBISIIOTCS  aBTOTPAHCIOPT U TEIJIOAJIEKTPOCTAHIMH, BBIOPOCHI
METAJUTYpPrHUecKUX U HedTenepepadbaThIBAIOIIMX 3aBOJIOB. DKCTPAKTHI 3arps3HUTENEH BO3MyXa
BBI3BIBAIOT XPOMOCOMHBbIE a0eppallii B KYJIbTypaxX KJIETOK 4YeJOBEeKa M MIIEKOMHUTAIOIINX.
ITosmyueHHbIE K HACTOSILIEMY BPEMEHM JAHHBIE CBUIETEIBCTBYIOT O TOM, YTO a3pO30JIM BO3yXa,
OCOOEHHO B 3aJbIMJIEHHBIX palioHaX, NPEACTABIAIOT COOOH HMCTOYHUKH MYTareHoB,
MOCTYNAIOUINX B OPTraHU3M UEJIOBEKA YEPE3 OPraHbl JbIXaHMs.

7. MyTtareHsl B ObITY

Bonbuioe BHUMaHHME YAEISAIOT NPOBEPKE HA MYTAareHHOCTb KpacuTeNled il BOJIOC.
MHorue KOMIIOHEHTBI KpPacOK BBI3BIBAIOT MYTAllUM Y MHMKPOOPTaHM3MOB, a HEKOTOpbIE - B
KyJabType JTUM(pOIUTOB. MyTareHHble BEIIECTBA B MPOJYKTaX MHUTaHUS, B CPEACTBaX OBITOBOM
XUMHH BBISIBIATH TPYAHO M3-32 HE3HAYUTEIHHBIX KOHIIEHTPAIMi, C KOTOPHIMH KOHTaKTUPYET
YeJIOBEK B peajbHbIX ycIOBUAX. OIHAKO €CIM OHM MHIYLHPYIOT MYTallud B 3apOJbIIIEBBHIX
KJIETKaX, TO 3TO MPHUBEAET CO BPEMEHEM K 3aMETHBIM MOMYJSIUOHHBIM 3P deKTaM, MOCKOIbKY
KX/l YeNOBEK TMOJIydaeT KakKylo-TO 03y MNHIIEBBIX M OBITOBBIX MYTareHoB. bbuio Obl
HENPaBWJIBLHO TyMaTh, YTO 3Ta TPYIIa MyTareHOB MOSBWJIACh TOJBKO ceifuac. OueBHUIHO, YTO
MyTareHHble CBOMCTBa MUIIM (Hampumep, adaaTokcuHbl) U OBITOBOM cpeabl (Hampumep, JbIM)
ObUIM U Ha paHHUX CTAJUSIX Pa3BUTHUS COBpEMEHHOro yenoBeka. OJHAKO B HACTOSIIEE BpeMS B
Halml OBIT BBOAUTCS MHOTO HOBBIX CHHTETHYECKHX BEIIECTB, MMEHHO 3TH XHMMHUYECKHE
COEIUHEHMs] JOJDKHBI ObITh Oe3omacHbl. YenoBedeckue MOMYNALUU YK€  OTSTOIIEHBI
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3HAUUTENBHBIM TPY30M BpeAHbIX MyTanuil. [loaTromy Obl10 ObI OIIMOKOM yCTaHaBIMBATH JJIS
TCHETHYECKUX M3MEHEHUN KaKOW-JTHOO JOMYCTUMBIM YpPOBEHB, TeM 0oJiee YTO €IIe HE SICEH
BOIPOC O MOCJEICTBUAX NOMYJALNOHHBIX U3MEHEHUM B PE3yJbTAaTe MOBBIILIEHUS MYyTallMIOHHOTO
npouecca. Jlyig OONbUIMHCTBA XUMUYECKUX MYTareHoB (€ciau He JJI BCEX) OTCYTCTBYET MOpPOr
JNEUCTBUS, MOXHO TMOJaraTb, 4YTO MPEAEIBHO JOIYCTUMON «T€HETUYECKU-TIOBPEKIAIOMIEH)
KOHILIEHTpAIMK JJI1 XUMUYECKUX MYTareHoB, KaK U J103bl (pU3nuecKux (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
BIMSAHUEM (aKTOPOB BHEIIHEH Cpeibl, HEOOXOAMMO YUHUTHIBATH CYIIECTBOBAHUE €CTECTBEHHBIX
aHTMMYTareHoB (Hampumep, B mnuile). B 3Ty rpymnmy BXoAST MeTaOOMUTHl PAcTeHUH W
MHUKPOOPTaHU3MOB — aJIKAJIOH 1bl, MUKOTOKCHHBI, aHTUOMOTHKH, (pI1aBOHOUIBI.

IIpakTHYeckast 4acTh
3amanusa:
1. CocraBpre Tabmuuy «VCTOYHMKM MyTareHOB B OKpYXarolled cpele M UX BIMSHHE Ha
OpPIaHM3M YEJIOBEKa».

Hcrounnku [Ipumepsr Bo3MmokHBIE TOCIEACTBUS HA OPTraHU3M
YeJI0BeKa
MyTtarensl MpPOU3BOJICTBEHHON
cpelibl
XuMHuecKue BELIECTBA,
MpPUMEHSIEMbIE B CEJIBCKOM
XO0351MCTBE

JlexapCTBEHHBIE NIpenapaThl

KomnoneHThI TN

KommonenTts! Ta0a4HOTO IbIMA

Abspo3onu Bo3ayxa

MyTtareHsl B ObITY

2. Ucnonb3ys TEKCT, cAeNnaiTe BBIBOA O TOM HAaCKOIBKO CEPhE3HO Balll OPraHU3M MOABEpracTcs
BO3JICHCTBUIO MYTareHOB B OKPYXAaIOIIEH Cpe/ie, U COCTABHTE PEKOMEHAAIMHU 1O YMEHBIICHUIO
BO3MO>KHOTO BITUSTHUSI MyTareHOB Ha CBOW OpPTaHU3M.

YcioBus BINOJHEHUS 3a1aHUS

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

2. MakcuManbHOE BpeMsl BHITTOJIHEHUS 3aJjaHUsL: 40 MUH.

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

HIxana oueHkH 00pa3oBaTebHbIX J0CTHKEHHUIA:
[TpakTrueckas pabota

Kputepun onenku:
Beinonnenue npakrnuecku Beeit pabotsl (He MeHee 80%) — MookuTeNbHas OLIEHKA

3AAAHUME (nucvmennas paboma)
®opma koHTpoJIsi. KoOMOMHMpOBaHHBIE 3aJaHUSL.
Kontponbnas padora Ne2. PasMHOKeHHe 1 pa3BUTHE OPraHU3MOB
Bapuanr 1

A (TecToBBI€E 3aJaHHA ¢ BHIOOPOM OJHOT0 NPABHJIBHOIO OTBETA)
1. Kakoii 13 mpo1eccoB MpeaiecTByeT MUTO3Y:

a) HCUYE3HOBEHHE SACPHON 000I0UKH

b) ymBoeHHEe XxpoMocoM
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c) o0Opa3oBaHuE BepeTeHa JAeJICHUs
d) pacxoxaeHre XpoMOCOM K TOJIFOCaM KIIETKH

2. bruosorndeckoe 3Ha4eHUE MUTO3a 3aKJIIOYaETC:

a) B 0Opa30BaHUU MOJIOBBIX KJIETOK
b) B COXPAaHCHUU MMOCTOAHCTBA YUCJIda XPOMOCOM B KJICTKAX
C) B OOECIeYeHNH TeHETUYECKOTro pa3Ho00pa3rs OPraHu3MOB

3. Haubonee nmpomomkuTebHa:
a) Meradasza
b) mnpodaza
¢) wuHrepdaza

d) Tenodaza
4. Ecnu IUIUIONIHBI HAaObOp XpOMOCOM KJIETOK CBUHBbM paBeH 40, TO CKOJIBKO XpPOMOCOM
COZICPIKUT:
a) siflexiIeTka
b) cmepmarozoun
c) 3urora
d) melipon
5. [TocnenoBareIbHOCTH CTAAMI HEMPSIMOTO JICTICHUS KIETKH (MUTO3a):
a) mpodasa, anadaza, Tenodasa, meradasa
b) mpoda3sa, renodasa, meradasa, anapasza
c) wMmetadasa, npodasa, Tenodasa, anadasza
d) mpodaza, meradasa, anadaza, Tenodasa
6. B meragaze MUTO3a IPOUCXOJIAT:
a) BBICTPaMBAaHHE XPOMOCOM IO JKBATOpy KICTKM M TPHUKPEIUICHHE K LEHTpOMepaM

BEpETEHA JeJICHUS
b) cnmpanuzamus XpOMOCOM, PAacCXOXKICHHE LEHTpHoied u (GOpMUPOBAHUE BEpeTeHa

JIeNIeHUs], pAaCTBOPEHUE SAPBIIIEK U SACPHOU 000TOUKH
C) JeJieHUE LIEHTPOMED, U PACXOXKJIEHUE XPOMATH/T K MOJIF0CaM KIIETKU
d) necnupanuzanus XpoOMOCOM, BOCCTAHOBIICHUE SIIEPHON 000IIOUKH SIPHIIIEK, IIMTOKUHES

7. B Tenodaze MuTo3a mpoOUCXOAT:
a) BBICTPAaMBAaHUE XPOMOCOM IIO DKBATOPY KIETKH M MPUKPEIUIEHHE K LEHTpoMepaM

BEPETEHA JECIICHUS
b) coupanuzanus XpoMOCOM, PAaCXOXKIEHHE LEHTpUuoiaed U (QopMupoBaHHE BEpeTEHA

JIeJIeHUs], paCTBOPEHUE SAPBIIIEK U SAPEHON 000I0UKH
C) JeJIeHUE LICHTPOMEP U PACXOXKIECHUE XPOMATHL K [TOJIF0OCAM KIIETKU
d) necnupanuzanus XpoMOCOM, BOCCTAaHOBIICHUE SIIEPHON 000JIOUKH SIPHIIICK, IINTOKUHES

8. 13 kakoro 3apo/ibIIeBOro JIMCTKa GOPMHUPYETCS CEp/lle YeTOBEKa:

a) U3 DKTOJCPMEI
b) wu3 me301epMbl
C) W3 DHTOAEPMBI

9. 13 Hapy>XHOTO 3apOJIBIILIEBOrO JUCTKA (IKTOAEPMBI) B SMOPUOTEHE3€ Y XOPJIOBBIX KUBOTHBIX
pa3BUBAIOTCA:

a) KOXXHbIE IOKPOBBI, HEPBHAS CCTEMa U OpPTaHbl YyBCTB;

b) opraHsl nuIEBapeHUs U OPTAHBI IbIXaHUS;

C) CKeNleT U MYCKyJiaTypa, OpraHbl KpOBOOOPAIICHHS M BBIICTICHUSI.
d) opransl AbIXaHUS, KPOBOOOPAIICHUS U BBIICTICHHUS.
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10. ¥V kakoro u3 Ha3BaHHBIX JKUBOTHBIX MC30ACPMBI HCT:

a) romyOb
b) cobaka
C) uepemnaxa
d) wmemy3a

11. K xakoMy criocoOy pa3sMHOXEHHS OTHOCAT MapTeHOTeHe3?
a) I0JOBOMY
b) BereraTHBHOMY
C) TIOYKOBAHHIO
d) Oecmonomy
12. B mpenenax oJHOTO OpraHu3Ma KU3HEHHBIEC IUKITBI PA3HBIX KIETOK:

a) OJMHAKOBBI

b) pazmuyHbI

C) HE3HAYHUTEIBHO OTIIMYAIOTCS IO JUIUTEIBHOCTH
13. 13 mepeuncieHHBIX HUXKE CHOCOOOB Pa3sMHOXKEHHUS BbIOEpPHUTE T€, KOTOPbIE OTHOCITCS K
0ecIIoIoMy pa3MHOKCHHIO:

a) MMWTO3
b) repmadpoauTIzM
C) TIOYKOBaHHE
d) ommomoTBOpeHue
14. Camas npofoKuTeNbHas CTaausl B MUTO3€:
a) mpodaza
b) wunHTEepdaza
c) anadaza
d) Tenodaza
15. U3 xaxoro ci1os KJ1eToK (hopMUpyeTcs MULIeBaApUTEIbHAS CUCTEMA IITHULL:

a) U3 ME30EpMbl
b) w3 aKTOAEPMBI
C) U3 DHTOAEPMBI

B (TecToBbIE 3a1aHMsI ¢ BLIOOPOM HECKOJbLKHUX NMPABUJILHBIX OTBETOB)
Bri6epuTe 3 orBera Ha BOIpoC.

16. B npouiecce nmoaoBoro pa3MHOXKEHUS MPOUCXOJIUT:
a) TIOYKOBaHUE JAPOXKIKEBBIX IPHOOB
b) dopmupoBanre KOPOOOUKH CO CIOPAMH Y MXOB
C) OIUIOJIOTBOPEHHE Ha 3apOCTKE y MArlOPOTHUKA
d) oOpazoBaHMe CIIOp HA JIUCTHSAX MANOPOTHUKA
€) CIUSHME MOJOBBIX KIETOK
f) oOpa3oBaHue 3UTOTHI

17. 1151 ABOMHOTO OIUIOIOTBOPEHUS IBETKOBBIX PACTEHUHN XapaKTEPHO:
a) CIMSHHUE OIHOTIO CIEPMHUS C AHLEKIETKON
b) omnbuIeHHE [IBETKOB PACTEHUN BETPOM
C) pacmpoCTpaHEHHE CEeMSH NTULaMU
d) mnpopacTaHue MbUIBLIEBON TPYOKH
€) CIUsSHUE BTOPOIO CIEPMHUS C IUILTIOMAHON LEHTPATbHOM KIETKOU
f) oOpa3oBaHue CIIOpPAHTHEB HA JTUCTHAX MANOPOTHHUKA
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C (pa3BepHyTHhIii 0TBET)

18. B uem 3akirouaercs OMOTOTUYECKUNA CMBICIT 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 SHIICKIETKE?
Bapuanr 2

A (TecTOBBIE 32IaHUS C BLIOOPOM OTHOTO NMPABUJIBHOIO OTBETA)

1. Kakuie 13 nepeunciaeHHbIX HUXKE KIETOK HE JIETSATCS MUTO30M:

a) OIUIOJOTBOPEHHBIC SIUIICKIETKA

b) cnopsl

C) CIEepMaTO30UIbI

d) xmeTku >mUTENUs
2. CkonmbKO XpoMOCOM OyneT coaepaTbCcs B KIETKaX KpbUIbeB 4ro TMOKONEHUS MYyXU-
Ipo30QUIIBI, €CITK Y CaMIla B ATHX KJIETKaX 8 XpOMOCOM;

a) 4eTbIpe

b) mectHaguaTh

C) BOCEMb

d) mnaTBACCAT MIECTH

3.Kakue u3 Ha3BaHHBIX KJIETOK YYaCTBYIOT B OSCIIOIIOM Pa3MHOKEHHH OpTaHU3Ma:
a) CHopsl
b) cmepmaro3zouas!

C) SUIEKICTKH
4. B npoaze MuTo3a IPOUCXOMIIT:
a) BBICTPAaMBAaHME XPOMOCOM TIO SKBaTOpy KIETKH M TPUKPEIUICHHE K IIEHTpOMepam

BEpETeHa JIeNICHHS
b) coupanuzanus XpoOMOCOM, pPACXOXJIEHHUE IIEHTpHONIeH, ¥ (OpPMHpPOBAHHE BepeTeHA

JIeNIeHUs], paCTBOPEHUE SAPBINIEK U SACPHOU 000TOUKH
C) JeJieHUE LICHTPOMEP U PACXOXKIECHUE XPOMATH/I K MOJIF0OCAM KIIETKU
d) necnupanuzanus XpoOMOCOM, BOCCTAaHOBIICHUE SIIEPHON 0O0JIOUKH SIPHIIICK, IIMTOKUHES

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

BEpETEHA JeJICHUs
b) cnmpanuzamus XpOMOCOM, pacXOXKICHHE LEHTpHoie u (GOpMUPOBAHUE BeEpeTeHa

JIeJIeHUs], paCTBOPEHUE SAPBIIIEK U SACPHON 000T0UKH
C) JelieHUE IEHTPOMEP M PACXOXKICHUE XPOMATH]I K MOJIF0CaM KIIETKU

d) necnupanuzanus XpOMOCOM, BOCCTAHOBJIEHHE SI€PHON 00OJOUYKHU SAPBIIIEK, IUTOKUHES
6. B pesynprare MHTO3a JOYEpHUE KIIETKU AUIJIOUTHBIX OPraHU3MOB HMMEIOT XPOMOCOMHBIH

Habop:
a) n
b) 2n
c) 4n
d) 2nwm4n

7. Y3 KaKoro cIos KJIETOK 06pa3yeTCH TOJIOBHOM MO3T YeJI0BEKa:

a) U3 IKTOJEPMBI
b) u3 mMe30mepMBbI
C) U3 DHTOAEPMBI
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8. INacTpymsanus — 370!

a) MHTOTHYECKOE JIeJICHHE 3UTOTHI

b) o0Opa3zoBaHHEe IBYX- WM TPEXCIOHHOTO 3apOIbIIa

c) oOpa3oBaHHE KHIIIEYHOH MOIOCTH

d) pa3BuUTHE OTIETBHBIX OPTaHOB
9.13 BHYTPEHHETO 3apOIBIIIEBOTO JIUCTKA (SHTOAECPMBI) B SMOPHOTEHE3€ Y XOPIOBBIX KUBOTHBIX
pa3BUBAIOTCS:

a) KOXXHBIC TIOKPOBBI, HEPBHAsI CUCTEMa M OPT'aHbl YyYBCTB

b) oprasbl NUIIEBapEHUsI U OPTaHbI IbIXaHUS

C) CKeJeT U MYyCKYJaTypa, OpraHbl KpOBOOOPAIICHUS U BbIJICIICHUS

d) opraubl ApIXaHUS, KPOBOOOPAIICHHUS U BBIACTICHUS
10.113 nmpoMeXyTOYHOTO 3apOJbILIEBOrO JUCTKA (ME30JepMbl) B 3MOPHOrEHE3€ y XOPAOBBIX
KHBOTHBIX Pa3BHBAIOTCSI:

a) KOXKHBIE TIOKPOBBI, HEPBHASI CHICTEMa M OPTaHbl YyYBCTB

b) oprassl nuIIeBapeHUs: U OPraHbl IbIXaHUs

C) CKeJeT M MyCKYJaTypa, OpraHbl KpOBOOOPAIIEHUS U BBIJICICHUS

d) opraubl AbIXaHUs, KPOBOOOPAIIEHHUS U BBIACTICHUS
11. V kakux u3 Ha3BaHHBIX OPTaHU3MOB MPeOOIaTaeT OECIOI0e Pa3MHOKEHHE:

a) TOpoxX
b) Malickuii )Kyk
C) akyna
d) ameba

12. Kakue 13 nepeunciIeHHBIX KIETOK 00pa3yroTCs B pe3ysibTaTe Meiio3a:

a)  CIIEPMAaTO30H/IbI
b) 3puUTpOIUTHI YeTOBEKA
C) KOCTHBIC KJIIETKH — OCTEOLUTHI
13. Camas KOpoTKasi CTaJiusi B MUTO3€:
a) mpodaza
b) wmeradaza
c) anadaza
d) Tenodaza
14. Kakum HabopoM XpoMocoM 001aaeT 3apo/IbII YeIOBeKa:
a) JUIJIOUIHBIM
b) ramIongHBIM

C) TPUIUIOUIHBIM

d) mnomumIOUIHBIM
15. TlocnenoBaTenbHOCTh CTAIUI 3apOJIBIIIIEBOTO PA3BUTHS Y XOPJAOBbIX )KUBOTHBIX:

a) ractpysna, bnactyna, Heifipyna, OpraHoreHe3
b) Heiipyna, racTpyna, 61actyna, OpraHoreHe3
¢) Onacryna, racTpysna, Heipyia, OpraHoreHe3
d) Omacryna, Helipyia, OpraHOTeHe3, racTpyaa

B (TecTroBble 3agaHusi ¢ BHIOOPOM HECKOJIBLKHUX IPABHJILHBIX OTBETOB)
Bri6epuTe 3 orBera Ha BOIpoC.

16. Pa3mHOXKEHHE MaJIMHBI KODHEBBIMU OTIPBICKAMHU CIIOCOOCTBYET:
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a) TIOBBILICHUIO €€ YPOXKaHHOCTH

b) wu3MeHeHUIO Macchl CTEOs

C) YBEJIUYECHHUIO TEPPUTOPHH PACTIPOCTPAHEHUS
d) coxpaHeHHIO MAaTEepUHCKON HACJIEICTBEHHOCTH
€) W3MEHEHHIO YUCIEHHOCTH 0co0eil 3Toro copra
f) pa3BUTHIO KOPHEBOI CHCTEMBI

17. Tlocne MpOHUKHOBEHHUS CIEPMATO30M A B AUIIEKIIETKY, Y HEE:
a) M3MEHseTCs OOMEH BElEeCTB
b) ymioTHseTcs KieTouHas 000JI0uKa
C) paspylaercs KJIeToYHas 000JI04Ka
d) wucuezatoT MeMOpaHHbBIE OPTaHOMIbI
€) BO3pacTaeT MOTPEOHOCTH B KMCIOPOE
f) HaumHaeTcs racTpyiALUs

C (pa3BepHyTbIii OTBET)

18. OObsacHuTe, MOYEeMy IMpPU IIOJIOBOM PA3MHOKEHHUHU TMOSBISIETCA OoJjiee pa3zHOOOpa3Hoe

MOTOMCTBO, Y€M IPU BETETATUBHOM Y PaCTECHUII?
19. B yeM 3akimroyaeTcsa OMOJIOTHUECKAI CMBICT Meiio3a?

20. Ckoabko XpOMOCOM B COMATHYCCKHUX KIICTKAX KpPOJIMKaA, €CJIKM HU3BCCTHO, YTO B IIOJIOBBIX

KJIETKax ux 227

Yci10BYS BbINOJHEHHS 3a1aHNUSA

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

BpeMs
2. MakcumanbHOE BpeMsl BBITTOJTHEHUS 3a/JaHHS: 35 MUH.

3. BbI MOXeTe BOCTIONB30BaThCS_COOCTBEHHBIMH 3HAHUSMH
IIxaJja oueHkH 00pa30BaTeIbHbIX J0CTHKCHHMIA:
[TucemenHas mpoBepouHas padora

Kpurepum oueHku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee NpaBUIbHBIX OTBETOB

2.3. KoMiuieKkT 3a1aHnuii 1Visl IPOBEePKHU pa3aeaa 3. OCHOBBI FeHETUKHU U
ceJIeKINH

3AAAHME (nucomennas paboma)
®opMma KOHTPoJIsl. buonornueckuii OyKBeHHBIH TUKTAHT

Hanmumure COOTBCTCTBYIOIINC CUMBOIJIbIL:

1. JloMHUHAHTHBIN T€H-...

. PerieccuBHLBIN r'eH-. ..

. T'omo3zurora -...
I'erepo3urora-...
Jurerepo3urora-. ..

I'amera A + rameTa a =3urora-...

RN AW

Pomurenn-...

ITo ¢penotuny popmyna pacuierieHus: 3 uepHeie, 1 6emblit; popmyna Mo reHOTUITy-. . .
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Hetu-...
Bnyku-...

YciaoBus BbINOJHEHUS 3a1aHUAS

1. Mecto (Bpemsi) BBITIOJHEHUS 3a/IaHMS:_3aJIaHUC BBIMIOJHICTCS HA 3aHATHH B aYIUTOPHOE
BpeMs

2. MakcumanbHO€E BpeMsl BBIIIOJHEHUS 3a0aHus: 5 MMH.

3. Bbl MOKeTe BOCIIO/Ib30BaThCS_COOCTBEHHBIMU 3HAHUIMM

Hikana oueHKH 00pa30BaATENbHbBIX TOCTHKEHHI:

buonornyeckuii JUKTaHT

Kpurepum oueHku:

Brinonnenune npaktudecku Beeil pabotel (He meHee 80%) — MOIOKUTENbHAS OI[CHKA

3AAAHHUME (nucvmennas paboma)
dopma KoHTPOJSA. bruonorndeckuii TUKTaHT, TUPPOBOH (OCcHOBbL 2eHemuKU U cenexyuu)

Beinuimnre HoMepa BEpHBIX CYXKIICHUM:

1. HacnencTBeHHOCTh — 3TO CIIOCOOHOCTh POIUTENEH MepeaBaTh CBOM MPU3HAKU
CJIEYIOLIEMY TIOKOJICHHUIO.
@EHOTHIT — 3TO COBOKYITHOCTh I'€HOB ONPEJAEICHHON KJIIETKH WX OpraHu3Ma.
B pesynbrate Meiio3a MpOMCXOIUT YMEHBIIEHNE YHCIa XPOMOCOM B JBa pasa.
MoHorubpuHoe cKkpeuBaHie — 3T0 CKpelIMBaHKe 110 IBYM Iapam MpPU3HAKOB.
Jliia onpeneneHus TeHOTUIIA OPraHU3Ma ITPOBOANUTCS aHAIM3UPYIOIIEE CKPEMBAHUE.
[Ipu3nak, nepenaromuiics Mo HacIeACTBY IPU THOPUAN3AINH, HO HE MPOSBIISIOUINICS Y

WA W

FI/I6pI/II[OB IICPBOI'0 IMOKOJICHUA, HA3bIBACTCA JOMUWHAHTHBIM.
XpOMOCOMI)I, OAWHAKOBBIC y CaMlla U Y CAMKH, HAa3bIBAIOTCS ayTOCOMaMMH.
8. OCO6I/I, B ITIOTOMCTBEC KOTOPBIX O6H3py>KI/IBaCTCH PACICIUICHHUEC, HA3BIBAKOTCS

.

TOMO3WUTOTHBIMH.

9. TI'emodwius — CleTIICHHOE € TI0JIOM HACJEACTBEHHOE 3a00JIeBaHue.

10. B HopMe HaOOp MOJIOBBIX XPOMOCOM Y KEHITHMHBI — XX

11. MomudukanroHHas U3MEHUYUBOCTh CBSI3aHa C U3MEHEHUEM TeHOTHIIA

12. Kaxaplii opraHu3M 00J1ajaeT CBOMCTBAMHU HACIIEICTBEHHOM U3MEHYHBOCTH.

13. HopMmoii peakuinu Ha3bIBatOT NPEAEIbl MyTallMOHHOW H3MEHYMBOCTH

14. MyTtauuu npoucxosaT B XpOMOCOMax IOJ1 BIAMSIHUEM BHEITHUX U BHYTPEHHUX (DaKTOPOB.
15. Jlnst u3ydeHust TeHEeTUKU Y€I0BEKa HCIIONb3YeTCsl THOPUI0IOTHIECKUNA METOI.

16. ['eHOTHIT — 3TO COBOKYITHOCTH BCEX T€HOB OPraHU3Ma.

17. Bce pa3nnuus pa3HOAHIIOBBIX OJM3HEIIOB O0YCIOBICHBI BIMSHIUEM BHEIIHEH CpeIbl.
18. HenpenTtuunpie OJU3HEIIHI PA3BUBAIOTCS U3 OJHOU SMIICKICTKHU.

19. ITonunuonaust — 3TO KpaTHOE YBEIMUEHUE KOITUUYECTBA XPOMOCOM.

20. Y ponureneii, COCTOAIINX B POACTBE, BEPOSTHOCTh POXKACHUS AHOMAJIBHBIX JIETEH

BO3PACTACT B HCCKOJIBKO pas.

Yci10BUS BLINOJAHEHUS 32JAHUSA

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

2. MakcuMmanbHOE BpeMsl BHIIIOJIHEHUS 3a0aHus: 7 MUH.

3. Bbl MOXeTe BOCIOIb30BATHCS_COOCTBEHHBIMU 3HAHUSMU

HIxana oueHkH 00pa3oBaTebHbIX J0CTHKEHHUIA:
buonornyeckuii fUKTaHT
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Kpurepun onenkn:

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

3AAAHME (nucomennas paboma)
®opma koHTpOas. CaMocTOsTENbHAS KPaTKOBPEMEHHAsI paboTa (pa3BUBAIOIas)

OTBeThTE Ha BOIIPOCHI:

1. Ilouemy neTu HaciaenyrOT OAHU MPU3HAKU OT OTLA, APYTHE — OT MaTrepu?

2. Tlouemy y aerelt MOSBIIAIOTCS HOBbIE IIPU3HAKU, HE CBOWCTBEHHBIE POAUTENIAM?

3. Tlouemy OOMy4YEeHHBIE JIOOM PEIKO HMEIOT MOPaKEHHBIX JeTell, B TO BpeMs Kak
IIOTOMCTBO 3THX JIE€TE€H MOXET OBITh NOPAKEHHBIM?

4. B uem 3axitoyaercsi reHeTU4ECKas OMaCHOCTh PAJMOAKTUBHBIX OCAIKOB?

YciaoBus BbINOJHEHUS 3a1aHUS

1. Mecto (BpeMsi) BBHIMOJIHEHHS 3a/laHUs:_3aJlaHuEe BBIMONHACTCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHMs: 20 MUH.

3. Bsl MOkeTe BOCIIOIB30BATHCS_COOCTBEHHBIMH 3HAHUSIMH, TETPAISIMU, YICOHUKAMHU

ITkana oneHKH 00pPa30BaATEIbHBIX I0CTHKCHUI:

CamocrosiTenbHast KpaTKOBPEMEHHas paboTa

Kpurepun onenkn:

BrinonHenue npaktudecku Beeil pabotsl (He MeHee 80%) — MooKuTeNbHas OLICHKa

3AJAHME (npaxmuueckas paboma Ne5)
Pelnenue reneTnuecKux 3aaad
Teopernueckasi 4acTh

1. TlepBblii 3aKOH — 3aKOH JOMUHHPOBAHUS, 3aKOH €IMHOO0Opa3usi THOpUIOB | MoKoIeHHUS:
IIPU CKPEUIMBAaHUH JIBYX OPTraHU3MOB, OTHOCSAIIUXCS K PA3HBIM YHUCTBHIM JTUHUSAM (0c0o0HU ¢
OJTHOPOJHON COBOKYIHOCTBIO T€HOB, TOMO3UTOTHBIC), OTIIMYAIOLIUXCS APYT OT Apyra IO
OJTHOM Mape aJbTepHATUBHBIX MPU3HAKOB, Bce Fi eMnH000pa3Ho U HECeT MpU3HaK OJTHOTO
U3 pOJUTENEH.

2. Bropoii 3akoH MeHzaenss — 3aKOH paclleIUICHHs: TPU CKPEUIMBAaHUU JABYX MOTOMKOB F»
Habmromaercs pacieruienue no genoruny 3:1, mo renorumny 1:2:1

3. Ilpy mMONHOM JOMHHHMpPOBaHMM CpeAM Oco0eld ¢ JOMHUHAHTHBIMHU TPU3HAKAMU
HEBO3MOYKHO OTJIMYUTH F€TEPO3UTOTHI OT TOMO3MIOT (JIs1 BBIBEIEHHS YUCTHIX JUHUM). C
3TOH LIeNbIO MPOBOAT AHATU3UPYIOLIEE CKPEIMBaHUE, IPU KOTOPOM HcciieayemMas 0co0b
C JOMHMHAaHTHBIMM TNPU3HAKaMH CKpELIMBAETCS C aHAIM3aTOPOM — PELECCHUBHOMN
TOMO3HUI'OTOH.

4. Ilpu HenomHOM (MMPOMEXYTOYHOM) JOMUHHpOBaHUU B F, pacmieruienne no ¢heHoTHny u
TeHOTHITY COBMaJaeT u cocTanisier 1:2:1

5. Tperunit 3akoH MeHzenst — 3aKOH HE3aBUCUMOrO KOMOMHMpOBaHMs (Haclie[JOBAaHUS,
pacuIeryieHHs ) MPU3HAKOB: MIPU TUTUOPUAHOM CKPEUIMBAHUY PACUICTIIICHUE M0 KAKIOMY
MPU3HAKY HUJET HE3aBUCHUMO OT APYroro mpus3Haka (3aKOH MMEET MECTO TOJBbKO TOr[a,
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KOIZla H3Y4aeMbIE XpOMOCOMBI pACIOJOXKEHBI B Ppa3HbIX IIapax T'OMOJOTHYHBIX
XpOMOCOM).
IIpakTHYecKast 4acTh
(MonorubpuaHoe CKpeluBaHue, HETOJIHOE CKPELUBAHUE )

3aoaua Nel.

I'mankass oxpacka apOy30B Hacjenyercs Kak peLeccuBHbI mnpusHak. Kakoe mnoTtoMcTBO
MOJyYUTCS OT CKpPELIMBaHUS JABYX TIETEPO3UTOTHBIX PAaCTEHUH C TMOJIOCATHIMM ILIOJAMU?
(ctp.106, KM, 2010 1.

3aoaua Ne2.
Haiigure Bo3MOXXHBIE BapHMaHThI TaMET ISl OPTraHU3MOB CO CJeIyIoIUMU reHotunamu: AA, Bs,
Ce, 1 (ctp. 106, KM, 2010 1.)

3aoaua Ne3.
VY uyenoBeka Kapuil I[BET IJa3 JOMUHHMPYET Haja roinyosiM. OmnpenenuTe reHOTUN U (PEHOTHIIbI
MMOTOMCTBA OT Opaka Kaperias3blx reTepo3uroTHsIx poauteneit (ctp. 106, KUM, 2010 r.)

3aoaua Ne4.

[Ipu ckpenmBaHuy reTepO3UTOTHBIX KPACHOIUJIOJAHBIX TOMATOB C YKEITOIUIOJHBIMU MOTYy4YeHO 352
pacTeHus, HWMEIOIMX KpacHble TUI0Abl. OcCTalbHBIE pPACTECHUS HWMEIU IKEIThIE IUIOIBI.
OmpenenuTe CKOJIBKO paCTeHU UMENIO JKeTyr0 okpacky? (ctp. 108, KM, 2010 1.)

3aoaua Nes.

I'en u€pHOl OKpacku Tejla KPyIHOTO poraToro CKoTa JOMUHUPYET HaJl TEHOM KPAacCHOM OKpacCKH.
Kakoe mOTOMCTBO MOXHO OXHAaTh OT CKPEIIMBAHHUA: a) JABYX TETEPO3UTOTHBIX 0co0eii? B)
KpacHoro Oblka 1 ruOpuiHON KopoBhI? (cTp. 110, KM, 2010 1.)

Konmponsnwvie éonpocwi
1. Kaxkoe ckpemiyBanue Ha3bIBalOT MOHOTHOPUIHBIM?
2. Kak Has3bIBaeTCsl NMpU3HAK, KOTOPBIH NpOSIBISETCS Yy TMOPHIOB IEPBOTO IMOKOJIEHHS?
IIpuBenuTe npuMeph! IPOSBICHUS TAKUX IIPU3HAKOB B OmbITax . MeHaens ¢ ropoxom.

3. Ilpu ckpemmBaHUU CEPHIX Kyp C OCIBIMH TTOTOMCTBO OKa3aJIOCh CEPhIM. DTO TTIOTOMCTBO
CKpeIlMBaJIoch CHOBa ¢ OenbiMU. B pesymprate okazanock 172 ocobu, U3 KOTOpPHIX 85
obutn Genblie u 87 cepbie. KakoBbI reHOTUITBI HCXOTHBIX (POPM U BCEX OTOMKOB?

Yc10BUS BBINOJIHEHHS 32IAHUS

1. MecTto (BpeMsl) BBINOJIHEHMS 3a/laHUsA:_3a/IaHUE BBINOJIHAECTCA HA 3aHATUU B ayIMTOPHOE
BpeMsl

2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHMsL: 40 MUH.

3. BbI MOXeTe BOCIIOJIb30BaTLCI_COOCTBEHHBIMU SHAHWAMU, TETPAIAMMU, 2366HI/IKaMI/I

HlIxaja oueHkH 00pa3oBaTeIbHbIX JOCTHKEHHMIA:
[TpakTuueckas padota

Kpurepun onenkn:
BrimonHenue npaktudecku Beeil pabotsl (He meHee 80%) — MmosoKuTeNbHas OlleHKa

3AJAHME (npaxmuueckas paboma Ne6)
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Pemenne reneTn4eckux 3agaq
Teopernueckast 4acTh

1. TlepBblii 3aKOH — 3aKOH TOMHUHHUPOBAHHUS, 3aKOH €MHOO00paszus rudpunoB | mokoneHus:
MIPY CKPEIUBAHUHU JABYX OPTaHU3MOB, OTHOCSIIIUXCS K Pa3HBIM YUCTHIM JIMHHUSIM (0cO0U ¢
OJHOPOJHON COBOKYIHOCTHIO I'€HOB, FTOMO3UI'OTHBIE), OTIIMYAIOLIUXCS APYr OT Apyra Io
OJTHOM Mape aJbTepHATUBHBIX MPU3HAKOB, Bce Fi enH000pa3Ho U HeceT mpU3HaK OJJHOTO
U3 pOUTENEN.

2. Bropoii 3akoH MeHiens — 3aKOH paclICIUIEHUs: MPHU CKPEUIMBAHNUU JBYX MOTOMKOB F»
HaOJIOAaeTes pacmieruienye no penoruiy 3:1, mo resorumy 1:2:1

3. Ilpy mNoONHOM JOMHHHMpPOBaHMM CpeAM OCOOEl ¢ JOMHHAaHTHBIMHU TPU3HAKAMU
HCEBO3MO>XXHO OTJIMYUTH I‘eTepO3I/IFOTBI OT TOMO3HUTI'OT (IIHSI BBIBCICHUSI YHUCTBHIX JIPIHI/II>'I) C
3TOM TEJIBIO MPOBOAT AaHATTU3UPYIOIEe CKPEIINBAaHUE, TP KOTOPOM HCCIIeyeMas 0Co0b
C JIOMUHAHTHBIMH TpU3HAKaMU CKPEUIMBACTCA C AaHAJIM3aTOPOM — PELECCUBHOM
TOMO3HUTOTOMH.

4. Tlpu HenoiHOM (IPOMEXYTOYHOM) TOMUHUpoBaHUU B F, paciiervienue no genoruny u
IeHOTHITY COBIAJAET U cocTaBisier 1:2:1

S. Tperuii 3akoH MeHaens — 3aKOH HE3aBUCUMOIO KOMOMHHUpPOBaHMs (HAacieJOBaHUS,
paciienyieHHs1) MPU3HAKOB: MPU TUTHOPUAHOM CKPEIIMBAHUM PACLICIICHUE [0 KAXKIOMY
NPU3HAKy MJET HE3aBUCHMO OT JPYroro npu3Haka (3aKOH MMEeT MECTO TOJIBKO TOr/a,
KOIZla H3Y4aeMbIE XPOMOCOMBI pACIOJIOXKEHBI B Ppa3HBIX IIapax T'OMOJOTHYHBIX
XPOMOCOM).

IIpakTHYeckas 4acThb
(JurubpuaHoe ckperyBaHue, aHATM3UPYIOIIEe CKPEIIMBAHUE )
3aoaua Nel.
CKOJIBbKO TUIIOB raMeT M Kakue o0pasyet ocodb ¢ reHotunom AaBeCc? (ctp. 110, KM, 2010 r.)

3aoaua Ne2.

IIpu ckpemmBaHuM 4epHOro meTyxa 0e3 xoxja ¢ Oypoil XoxjaToil Kypulled Bce MOTOMCTBO
OKa3aJIoCh YEepHBIM U XoxJyaThiM. OmpenenuTe reHOTUIBl poauTeneil u noromcrea. Kakue
MPU3HAKU ABJSIOTCA JOMUHAHTHBIMU? Kakoil mponeHT Oyphix 06e3 X0Xja LBIUIAT MOJIy4YUTCs B
pe3ylibTaTe CKpeIIUBaHUs MEXy co00il rubpunoB nepBoro nokonenus? (ctp. 115, KUM, 2010

r.)

3aoaua Nes.

[MomunakTrnvs (MHOTOMAIOCTH) M OTCYTCTBUE KOPEHHBIX 3yOOB MEPEIaloTCs KaK TOMHUHAHTHBIC
npu3Haku. ['eHbl 3TUX MPU3HAKOB HAXOMATCS B pa3HbIX Mmapax xpomocoM. KakoBa BeposSTHOCTB
pOXneHuss neTed 0e3 aHOManuii, rAe o0a POIAUTENS CTPagaloT O0CUMH OOJE3HSIMH U
TeTePO3UTOTHHI TI0 ATUM Tapam reHoB? (ctp. 117, KUM, 2010 1.)

3aoaua Ne4.

I'maykoma (3a0oseBanue 171a3) uMeeT nBe GOpMbI: oaHa (GopMa OINpeaeseTcss JOMUHAHTHBIM
TeHOM, a Jpyras pelecCUBHBIM. [eHbl pacmoliokeHbl B pa3HbIX Xxpomocomax. KakoBa
BEPOATHOCTHh POXKACHHUS OOIBHOTO pedeHKa B CeMbe: a) The 00a cympyra cTpajaroT pa3HbIMH
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(bopMamMH TIIayKOMBI B TOMO3UTOTHBI 110 00EUM IapaM I'eHOB; B) T1e 00a Cympyra reTepo3uroTHBI
no o6enm mapam reHos? (ctp. 120, KUM, 2010 1.)

3aoaua Nos.

VY JBBHHOTO 3€Ba KpacHas OKpacka IIBETKa HEMOJHO JOMUHHpYeT Haja Oenoil. ['mGpumaHoe
pacTeHne UMeeT po30BYI0 okpacKy. HopmanibHas ¢opma 1BETKa MOJHOCTHbIO JOMHUHHPYET HaJ
nuiopuueckoil. Kakoe NOTOMCTBO TOMYYUTCS OT CKpEIIMBaHUS JBYX TIE€TEPO3UTOTHBIX
pactenuii? (ctp. 121, KM, 2010 1.)

Konmponsnoie eonpocwi

1. C kakoii 11esIbI0 TPOBOAT AaHATM3UPYIOIIEE CKPEIIUBAHHE?

2. Kakoe ckpenyBaHue Ha3bIBaIOT TUTHOPUIHOM?

3. VY oBca HOPMJIbHBIA POCT AOMHUHHUPYET HAJ TUTAHTU3MOM, a PAHHECIEIOCTh — Haj
no3aHecnenocTrio. [Ipu3Haku HacieayroTcss He3aBUCHMO. CKpEIUBalOTCs PAaHHECTIET0e
pacTeHHe C HOPMAJIBHBIM POCTOM C ITO3/HECIENIBIM THTaHTOM. lcxomHble pacTeHHs
TOMO3UTOTHBI. B KakOM TOKOJIEHHH W ¢ KAaKOH BEPOSATHOCTHIO TMOSBATCS TOMO3UTOTHBIC
paHHECIIeIbIC TUTAHThI?

Yci1oBYS BbINOJHEHUS 3a1aHNAS

1. Mecto (Bpemsi) BBINIONHEHMS 3a/aHMS:_3aJaHUC BBIMOJIHACTCS HA 3aHATUU B ayIUTOPHOE
BpeMs

2. MakcuManbHOE BPeMs BBITIOTHEHUS 3aJaHHUs: 40 MHH.

3. BBl MOXeTe BOCIIONIb30BATHCS_COOCTBEHHBIMU 3HAHUSAMU, TETPAISIMH, YICOHUKAMH

IlkaJja oueHKH 00pa30BaTeJbHbIX I0CTHKEHMIA:

[IpakTrueckas padbora

Kpurtepun onenku:

Brimonnenne npaktnyecku Bceld paboTsl (He MeHee 80%) — MooKHUTENbHAS OLIEHKA

3AJJAHUSA (npakmuueckue pabomuvr Ne 7,8)
Pemenne reneTnyecKux 3agay
Teopernueckast 4acTh

1. Kaxnplii opraHiu3M UMeeT HeOOIBIIOe YHUCIIO XPOMOCOM, HO JIECATKU THICSY T€HOB.
CrnenoBaTenbHO, B KaXI0H XpOMOCOME COCPEOTOYEHO HECKOIBKO THICSY THOB.

2. 3akoH MopraHa — 3aKOH CLETUICHHUS T€HOB: T€HBI, JIOKAJIM30BAHHBIE B OJJHOI XpOMOCOME,
HACJIEAYIOTCS BMECTE, WK CIETJIeHO. [ eHbl, HaXOSIIuecs B OTHOW XpOMOCOME,
00pa3yroT IpyIITy cleruieHust. YUCIIo TPy CHETICHHS PaBHO TaIyIOuAHOMY Ha0opy
XPOMOCOM.

3. HpI/I?;HaKI/I, ONpeaACIACMBbIC TCHAMU, PACIIOJIOKCHHBIMU B ITIOJIOBBIX XpPOMOCOMAX,
Ha3bIBAIOTCA CHCIIJICHHBIMU C ITOJIOM.

4. KonomuHHMpoBaHuE — yyacTue 000X ajljiesieil B Onpe/ieieHu  IpU3HaKa y
reTepo3UroTHON 0COOM, COYeTaHUE B TEHOTUIIE HECKOJIBKUX alljiesiell OIHOTO TeHa.

IIpakTHyeckas 4acTb
(CuenuieHHO€E Hacel0BaHUE TEHOB U HACJIEZJOBaHUE, CLIETIIIEHHOE C TI0JIOM, B3aUMO/IEHCTBUE
aJJIeNbHBIX TEHOB, KOJOMUHUPOBAHUE, B3aUMO/ICICTBIE HeaIeJIbHbIX T€HOB)
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3aoaua Nel.

Ot poaureneld, IMEBIIMX MO ()EHOTHITY HOPMAJIbHOE IIBETOBOE 3pPEHHE, POIMIOCH HECKOJIBKO
JeTeil ¢ HOPMAaJbHBIM 3PEHMEM M OJMH MaJbuMK HalbTOHHMK. Yem 3T0 00bsicHUTH? KakoBbl
reHoTUIbI poautenel u aereit? (ctp. 123, KM, 2010 r.)

3aoaua Ne2.

Knaccuyeckast remodwmnms HaciemayeTcs KaK pPELUEcCHBHBIM Tpu3Hak. [eH remoduinu
pacrnonaraeTcsi B X-XpOMOCOME. Y-XpOMOCOME HE COJEPKUT TeHa, KOHTPOIMPYIOIIErOo
CBEpPTHIBAEMOCTh KpOBH. [leBylKa, OTell KOTOPOW cTpamaer reModuined, a MaTh 310pOBa H
IIPOMCXOAUT U3 OJAronoay4yHoON Mo reMO(pWINU CEMbH, BBIXOJUT 3aMYK 32 310POBOIO MYKUHHY.
Onpenenure, BEpOSTHBI (EHOTUIIBI JIeTel oT 3Toro Opaka (ctp. 129, KM, 2010 r)

3aoaua Nes.
Martp romosurorna, umeer A (II) rpynmy kpoBwm, otenm romosuroreH, umeer B (II) rpymmy
kpoBu. Kakue rpynmsl KpoBU BO3MOXKHBI y uX fetei? (ctp.131, KM, 2010 1)

3aoaua Ne4.

Ilepen cyneGHO-METUIIMHCKONW HKCIEPTU30M TMOCTaBlE€HA 3a/Ja4a: BBLICHUTH, SBISETCS JIK
MaJIBYUK U3 CeMbH CynpyroB P, poaubiM nnu npuemHbsIM. MccnenoBanue KpoBU MysKa, *KEHbI U
pebenka nokaszano: y xensl — AB (IV) rpynmna kposu, y myxa — 0 (I) rpynna kpoBu, y pedeHka —
0 (I) rpynma kpoBu. Kakoe 3akimtodeHne JOKEH AaTh KCIEPT M HA YeM OHO OYIEeT OCHOBAHO?
(ctp.132, KM, 2010 1.)

3aoaua Nos.
Kakoii (henotun motomctsa Oyaet: a) ot Opaka Herpa U CBETJIOW MynaTtku? B) oT Opaka 6eioro u
teMHoM mynatku? (ctp.138, KM, 2010 r.)

Konumponsnwvie éonpocoi
1. B uem cytb 3akoHa Moprana?
2. KakuMm 00pa3om MposBisieTcs MOTHOE CLEIIEHUE TeHOB?

3. Temo¢punus — peneccUBHBIA NPU3HAK, CLEMJICHHBIM ¢ MoioM. MOryT i HOpMallbHbIE
MYXXYMHA 1 )KEHIINHA UMETh pebeHKa-reMopuimka’?

4. Marb umeet | rpymmy KpoBH, oTell — BTopyro. Kakue rpymnmnsl KpOBH MOXHO OXKHJIATh Y
IETEN B DTOU CEMBbE?

5. CkombKO U Kakue TUIIbI TaMeT MoXeT o0pa3oBarh opranusMm resoruna AABBCc/InEE?

YcioBus BbINOJIHEHNS 32 JAHUS

1. Mecto (Bpems) BBINOJHEHUs 3aJlaHMs:_3a/laHUe BBIMONHAETCS HA 3aHATUM B ayAUTOPHOE
BpeMs

2. MakcumanbHO€ BpeMsl BBIIIOJTHEHUS 3a/1aHUS: 40/40 MUH.

3. BBl MOXeTe BOCIIONIb30BATHCS_COOCTBEHHBIMU 3HAHUSAMU, TETPAISIMH, YICOHUKAMH

Ilkaja oueHKH 00pa30BaTeJbHbIX I0CTHKEHMIA:

[IpakTrueckas padbora

Kpurtepun ounenku:

Brimonnenne nmpaktnyecku Bcelt paboTsl (He MeHee 80%) — MooKHUTENbHAS OLIEHKA
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3AAAHMUMS (nabopamopusie pabomor Ne 3,4,5)

BbisiBJICHHE H3MEHYNBOCTH Y 0c00eiil 0JHOT0 BH/IA, NOCTPOCHHE BAPHALIMOHHOIO
Psa ¥ BApUALMOHHON KPUBOH

IJeny: yrnyOuTh 3HAHWS O HOPME pEAKIMU KakK Ipeesie MPUCIOCOOUTENbHBIX peakuui
OpraHu3MoB M CGHOPMHUPOBATH 3HAHHUS O CTATUCTHYECKOM XapakTepe MOAU(HUKAIIMOHHON
N3MEHYMBOCTH.

Obopyoosanue: repbapHble SK3EMIUIAPHl PA3IMYHBIX COPTOB PACTEHUH (IMIIEHUIIA, POXKb,
STIMEHb, ceMeHa ¢acoiiu, 6000B, KITyOHU KapTo(des, TUCThS SOJIOHU U Ap.).

Teopernuyeckasi 4acTh

1. Jnsa
BCTPEUAEMOCTH KaXJIOW BapUaHThI U CTPOSIT BAapHAIMOHHYIO KPUBYIO — Tpadudeckoe
BBIpQXCHHE XapaKTepa U3MEHUYMBOCTHU Mpu3Haka. CpelHue 4ieHbl BapUAIMOHHOTO psjia
BCTPEYAIOTCS Yallle, YTO COOTBETCTBYET CPEIHEMY 3HAUCHUIO IIPHU3HAKA.

2. Hampumep, 100 komockeB ogHOTO copTa (0THOPOAHASI COBOKYITHOCTH T'€HOB):
V — BapuaHTa (41CJI0 KOJIOCKOB B KOJIOCE),
P — yacToTa BcTpeuaeMOoCTH BapUaHThI

ONpPpCACIICHUsA IIpeacsia HU3MCHACMOCTHU IIPU3HAKA PACCHUTBIBAIOT YaCTOTY

\Y

14

15

16

17

18

20

P

2

7

22

32

3. (cocraBieHue rpaduxa)
4. M=) (P-V)/n,rne M — cpennee 3HaueHHE MOAN(DUKAIIH
> —cymma
P —gacrora BcTpeuaeMOCTH BapHaHT
V — Bapuanra
n — o01ee yrciao ocodei
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. Pacnonoxkute naUCThs (CeMeHa WIM APYrue 4YacTH) OJHOIO pAcTeHHs] B IOPSIKE
HapacTaHus UX MpHU3HAKa
2. Wsmepsre npusnak (V), mocuutaiiTe 4uciao HOCUTENeH oauHakoBoro npusHaka (P),
BHECHUTE JaHHBIE B TAOIUILY:

o<

3. IlocTpoiiTe BapHWaMOHHYIO KPHBYIO, KOTOpas MPEACTABISICT cO00i rpaduueckoe

BBIpaXEHHE U3MEHYMBOCTH IIPU3HAKA
4. OrmpenenuTe CPEeIHION BEIUUYNHY BRIPR)KEHHOCTH NPHU3HAaKa 1o popmysie
M=} (P-V)/n
5. CdopmynupyiiTe BHIBOIbI.
Konmponwvnuvie onpocut

1.ITouemy MomudpUKaIIMOHHAS U3MEHUMBOCTD HE MEepeJaeTcs o HACIEeICTBY?
2.Yto Takoe Hopma peakuuu? IlpuBeautre npuMepsl COOCTBEHHBIX HaONIOJEHUN 3a

MPOsIBIIEHMEM MOJU(PUKALMOHHON N3MEHUYNBOCTH PACTEHUN U )KUBOTHBIX.
3.1louemy MoaudUKauu B OCHOBHOM TMOJIE3HBI ISl OpraHu3ma’?
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4.Kaxoe Onosornyeckoe 3HaueHHE MOXKET UMETh Ipeodpa3zoBanue GeHoTHna 6e3 U3MEeHEHHs
reHotuna? [IpuBennTte npuMepsl IPU3HAKOB C IUPOKON U y3KOM HOPMO peaklyu.

Yci10BHS BBINOJIHEHUS 32 1aHUS

1. Mecto (Bpemsi) BBINIOJHEHUS 3aJlaHMs:_3a/laHUe BBIMONHACTCS HA 3aHATUM B ayJIUTOPHOE
BpeMs

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

3. BbI MOXeTe BOCIIOJIb30BaTLCI_COOCTBEHHBIMU SHAHWAMU, TETPAIAMMU, 2366HI/IKaMI/I

HlIxaja oueHkH 00pa3oBaTeIbHbIX JOCTHKEHHMIA:
JlaGopatopnas pabota

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

3AAAHME (nucomennas paboma)
dopMa KOHTPOJIA. TecToBbIE 3aJaHNs

KonTpoabnas padora Ne3. OCHOBBI FeHETUKH U CeJIeKIIUH
1.0cHOBHBIE  3aKOHOMEPHOCTH HACJICJCTBEHHOCTH W HM3MEHUMBOCTH OBUIM  BIIEPBBIC
YCTaHOBJICHBI:
a) Mopranom

b) MeHnnenem
¢) MuuypunbsIM

2.I'eH — 3TO 4aCTh MOJIEKYJIbI:
a) Oenka
b) JAHK
c) ATD

3.Konn4ecTBo aapTepHATUBHBIX MTPU3HAKOB ITPH MOHOTHOPHUTHOM CKPEIIHBAHUU:
a) 1
b) 2
c) 3

4.0co0u, B MOTOMCTBE KOTOPBIX OOHAPYKUBAETCS pacIleIICHUE, HA3bIBAIOTCS:
a) TOMO3UTOTHBIMH
b) reMU3HTOTHBIMU
C) TeTepO3UrOTHBIMU

5. T'ensl, onpeaensionye pa3BUTHE B3aUMOUCKITIOUAIOIIUX TPU3HAKOB, HA3bIBAIOTCS:
a) JIOMMHaHTHBIMH
b) amnenpHBIMH
C) pELEeCCUBHBIMU

6. COBOKYITHOCTh BCEX HACJIEICTBEHHBIX 33/1aTKOB KJIETKU WJIM OpraHu3Ma — 3TO:
a) TEHOTHI
b) denorumn
c) reHodoHT

7. K ananmm3upyromeMy OTHOCAT CKPEIUBAHUE THIIA:
a) AaxAa
b) Aaxaa
c) AAXaa
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8. KpoccuHroBepom Ha3bIBaIoOT:

a) cOMmKEeHNEe TOMOJIOTUIHBIX XPOMOCOM
b) THUIT XpPOMOCOMHOM MEepeCcTPOKH
C) OOMEH y4acTKaMH TOMOJIOTHYHBIX XPOMOCOM

9. deHoTUN — 3TO COBOKYITHOCT:

10.

a) TEHOB OpraHM3Ma
b) reHoB AaHHON MOMYJSILIMK WM BUIA
C) BHEIIHUX U BHYTPEHHUX MPU3HAKOB OpraHU3Ma

KomuuectBo heHOTHTIOB TIpH cCKpemuBaHu AaxAa B ciiydae MOJHOTO JOMUHHUPOBAHUS:
a) 1
b) 2
c) 3

11. JTurerepo3urora UMeeT reHOTHI:

12.

a) AaBB
b) AABB
c) AaBs

KonuiecTBO BO3MOXKHBIX T€HOTUIIOB MPHU CKPEIIMBaHUU THIIA AaxAa:
a) 2
b) 3
c) 4

13.5IBneHne CHCIVICHHOT'O HACJICAOBAHHA I'CHOB YCTAHOBWIIL:

14.

15.

16.

17.

a) Mopran
b) Mennenn
c) Muuypun

MoudukanroHHas U3MEHIHBOCTh CBS3aHA C U3MECHEHUEM:
a) TEHOTHIa

b) renodonma

¢) ¢eHoTHna

Metos, KOTOPBIN HEb3sl UCIIOJIb30BaTh JIJIS M3YUYEHUS TCHETUKU YeI0BEKa:
a) THOPUIOIOTUYECKUH

b) OmoXxuMHUECKHUI

C) TEHEAIOTHYECKUI

Kak HasbIBaeTcs nepBbii 3akoH I'. Mennens:

a) 3aKOH pAaCIIEIJICHUs TPU3HAKOB B COOTHOIIEHUU 3:1

b) 3akoH emuHOOOpa3us THOPHIOB MEPBOTO MOKOICHHS

C) MPOMEXKYTOUHOE HACJEI0BAaHUE ITPH HETIOIHOM JIOMMHUPOBAHUU

Kaxk HazpiBaetcs Bropoii 3akoH I'. Menaens:

a) 3aKOH pAaCIIEIUICHUs MIPU3HAKOB B COOTHOIIEHUH 3: 1

b) 3akoH emuHOOOpa3us TMOPHUIOB MTEPBOTO MOKOICHHS

C) MPOMEKYTOUHOE HACTIEIOBAHKE MPH HETIOJHOM IOMHUHUPOBAHUU

18.Kak Ha3bpIBaroTCS 0COOM, HE JTAIOIINE PACIICTUICHHS B TIOTOMCTRBE:
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a) TOMO3UTOTHBIC
b) rerepo3uroTrHeie
C) 0co0u ¢ JOMUHAHTHBIMU MPU3HAKAMH

19.CkpemuBaioT AUIreTepO3UroTHbIE PACTEHUsI ropoXa € KEITOM OKpackod W riaakod (opmoit
ceMstH. CKOJIbKO pa3IMyHbIX (DEHOTUIIOB OXKHJIAETCS B TOTOMCTBE:

a) onuH peHoTun

b) naBa penoruna

c) Tpu (eHOTHUNA

d) uetsipe GpeHoTHNA

20.CkpenuBaioT IUreTepO3UroTHBIE PACTEHHUsI TOpoXa C JKEITOW OKpacKol M Tiaakoil ¢popmoit
ceMsiH. CKOJIBKO pa3JInYHbIX T€HOTUIIOB 0)KUJIAETCS B IOTOMCTBE:!

a) 16 renorumnon
b) 12 renorumnos
c) 9 reHoTUnoB
d) 4 renoruma

21.V wmblmen cepas OKpacka JOMUHHpYET Haja 4YepHoM. Kakoil pe3ynpTar OXHAAeTCs OT
CKpELIMBaHUs CEPOM U YEPHOU TOMO3UIOTHBIX JIMHUW MBIIIEH:

a) BCE IMOTOMCTBO OYJIET YePHBIM

b) omna BTOpas moTomMcTBa OyAET cepoi, OHA BTOpasi — YEPHOM

C) TpH YETBEPTHIX B IOTOMCTBE OyayT CEPbIMM, OJJHA YETBEPTas — YEPHBIMU

d) Bce moTomMcTBO OyzeT cepbiM

22 Kakasi okpacka IIBeTa OXXKHIACTCA Yy THOPUIIOB OT CKPEIIMBAaHUS JIBYX COPTOB HOYHOM
KpacaBHUIIbl — C KPACHBIMU U C OEIBIMU IIBETKAMHU:

a) Bce rHOpUIBI OYyAyT C KPACHBIMH IIBETKAMHU

b) Bce ruOpuabI OYIYT C PO30BHIMU IBETKAMHU

C) Bce ruOpubl OyayT ¢ OCITBIMU IIBETKAMH

d) 1/4 ¢ kpacubiMH, 2/4 — ¢ pPO30BBIMH, 1/4 — ¢ OeNbIME LIBETKAMU

23. CKOJIbKO ayTOCOM B T€HOME UEJIOBEKa:

a) 22 ayrocomsl
b) 23 ayrocombl
c) 44 ayrocomsl
d) 46 ayrocom

24. CKonpKO ayTOCOM B T'€HOTHUIIE YETIOBEKa:
a) 22 ayrocoMsl
b) 23 ayrocomsr
c) 44 ayrocoMbl
d) 46 ayrocom

25.I'ne y yenmoBeka pacrioyioKeH I'eH, BBI3BIBAIONTUN TeMODIITHIO:
a) B X-XpOMOCOME
b) B Y-xpomocome
c) B 1-il mape ayrocom
d) B 18-if mape ayrocom
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26. KOpCHL O yBaHYMKA pa3pe3ajir MOoIojiaM; OAHY IMOJIOBUHKY BbIpAIIUBAJIN HA JIYTY, APYT'YIO —

BBICOKO B Topax. Y BBIPOCIIMX PAacTeHMH (KPYNHOIO Ha JIyTy M MaJleHbKOTO B ropax) B3suld

CEMEHa U IocesIv BMecTe Ha J1yry. Kakol oxunaercs pe3ynbprar:

27.

a)
b)
©)
d)

IIOTOMCTBO 6y)1€T HCpA3ININMO

pas3iandunsa 6y,ZLYT HC3HAYUTCIIbHBI

IMOTOMCTBO OT BBIPOCHICTO B ropax OJyBaHYHKa 6yI[€T MCJIBYC
MMOTOMCTBO OT BBIPOCHICT'O B Iropax OJAyBaHYHUKa 6yI[€T KpYIIHCC

Yro Takoe «YUCTasA TUHUI:

a)
b)

c)

MMOTOMCTBO CaMOOMBIISIEMOTO PACTEHUS
MMOTOMCTBO NIEPEKPECTHOOMBUISIEMOTO PACTEHUS
COPT KYJBTYPHBIX PACTCHHA

28.Yto0 Takoe rerepo3uc:

a)
b)

c)

KpaTHOE T€HOMY YBEJIMYEHHE XPOMOCOMHOI0 Habopa
OT/AaJIeHHasl THOpUAN3aLUs
MOBBILICHHAS]  YPOXKaWHOCTh U JKM3HECTOMKOCTb TI'MOPHUIOB,

CKpCIIMBAHUS YUCTBIX JIMHUH

29.YuCTy10 TMHUIO B CEJIEKIIUU KUBOTHBIX HA3bIBAIOT:

30.

31.

32.

33.

a)
b)
©)
d)

COpPTOM
mTaMmMOoM
OpoIoH
BHUJIOM

HucTyro TMHUIO B CEJIEKIUH PACTEHUN HA3bIBAIOT:

a)
b)
©)
d)

COpPTOM
ITAaMMOM
OpoI0H
BUJIOM

UucTyro TMHUIO B CENEKIINN OaKTepUi Ha3bIBAIOT:

a)
b)
©)
d)

COpTOM
ITaMMOM
MOpOoI0H
BHUJIOM

LII/ICTYIO JIMHHUIO B CCIICKIIUHU rpI/I6OB Ha3bIBAIOT:

a)
b)
©)
d)

COPTOM
IITaMMOM
MOpoJI0H
BUJIOM

Kakas 3anmch 0003Ha4aeT TeTparuionIHbI TeHOTUIT:

a)
b)
©)
d)

n
2n
3n
4n

MTOJIYYCHHBIX

34. YeenuueHue Habopa XpoOMOCOM, KpaTHOE raryIonIHOMY Habopy, Ha3bIBAETCS:

a)

NOJIMIUIOUIUEN

oT
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b) rereposucom
C) AyIUTUKAIUeH

35.Bbibepute yTBEpKACHHUE, HE OTHOCSILEECS K CBOMCTBAM MYyTalHil:

a) BO3HUKAIOT BHE3AITHO

b) cTO¥KO MepeaarTcs Mo HACIEICTBY

C) MOTYT BO3BHHUKATh IMOBTOPHO O/IHU U TC KC

d) orpaHmYmMBaKOTCS MpeeTaMyu HOPMOH peaKIiu

YciaoBus BbINOJIHEHUS 3alaHuA

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

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

3. Brl MOkeTe BOCIIOIB30BATHCS_COOCTBEHHBIMH 3HAHUSIMHU
ITkana oneHKH 00pPa30BaATEIbHbIX I0CTHKCHUI:
TecToBBIE 3aMaHUs

Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBWIBHBIX OTBETOB

«2» - 69% u MeHee MpaBUIIbHBIX OTBETOB

2.4. KommiekT 3aiaHuil 1J1sl NPOBePKHU pasjaena 4. YueHue 00 IBOJTIOLINHA
OPraHN4ecKoro Mupa

3AAAHME (nucomennas paboma)
dopma KOHTPOJISA. bruonorndyeckuil TUKTaHT (Dgooyusi)

Onpenenure, NpaBUIbHO JIM JAHHOE BBICKA3bIBAHUE («/1a» WU «HET»):

1. DBomrous — 3TO pe3Koe, CKAYKOOOpa3HOE U3MEHEHUE B OPraHNYECKOM MHUpe

2. EctecTBeHHBIN 0TOOP — HANPABJIAIOMIUI (PAKTOp IBOIIOLUU

3. Eaununei MUKpOIBOJIIOIUY SBISETCS MOMYIISALUS.

4. Tlpouecc Bu1000pa3oBaHusl HA3bIBAETCS MUKPOIBOJIOIHEH.

5. Tlpu OuonormuyeckoM mporpecce apean BUIA pPACHIUPSETCA, YUCIEHHOCTh Oco0eit
YBEJIUYHBACTCS .

6. MHorue Bubl, 3aHeceHHbIe B KpacHyI0 KHUTY, HAXOJATCS B COCTOSHUN OMOJIOTUYECKOTO
perpecca .

7. YenoBek MOXET OMOYb BUIAM, HAXOAALIUXCS B YTHETEHHOM COCTOSIHUM.

8. BuyrpuBuzmoBas 6oprba 3a cymecTBOBaHHE HOCHT Hanbojee OCTPBIi XapakTep, Tak Kak

oco0sM B nomyjsioiki -~ OJHOTrO  BHJA H€O6XOI[I/IMI)I OJWHAKOBBIC YCIIOBHA  IJId

CYLIECTBOBAHMSI.
9. B pesynbrare BHYTPHUBHIOBOM OOpBHOBI 3a CYyIIECTBOBAaHHE y PA3NIUYHBIX OPraHU3MOB

MOSIBUJIMCH TPUCIIOCOONICHUS, HEOOXOMUMBIE AJIS CIOKHBIX B3aUMOOTHOILIEHUSX APYT C
JPYTOM.

Yci10BYS BbINOJHEHHS 3a1aHNASA
1. Mecto (BpeMH) BBITIOJIHCHUA 3adaHUs:_3aJ1aHUC BLIMNOJHACTCA HA 3daHATHHW B AYIHMTOPHOC

BpeMs
2. MakcumanbHOE BpeMsl BBITTOJTHEHUS 3a/IaHHS: 7 MUH.
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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

3AJAAHUME (nucvmennas paboma)
dopma koHTPOJIst. CaMocTOsTENbHAS KPATKOBPEMEHHAs paboTa (3aKpeIuIsonias)

1. 3anmoJsHuTe cXeMy, IpUBEIUTE MPUMEPHI U CIeJalTe BHIBO/.

Bupl 60ps0BI 32 CyliecTBOBaHUE
1.
2.

3.60pn0a ¢ HEOIATONPUATHBIMHU YCIOBUSMH

2. TlpuBenuTe BapUaHThI JAHHBIX MPUCNOCO0JIEHNII U MPUMePHI OPraHU3MOB, JIs
KOTOPBIX OHM XapPaKTePHbI:

dopma Tena Oxpacka

Yci1oBYS BbINOJHEHUS 3a1aHNS

1. Mecto (Bpemsi) BBINIONHEHMS 3a/aHMS:_3aJaHUC BBIMOJIHACTCS HA 3aHATUU B ayIUTOPHOE
BpeMs

2. MakcuManbHOE BpPeMs BBITTOTHEHUS 3aJaHHs: 15 MHH.

3. BBl MOXeTe BOCIIONIb30BATHCS_COOCTBEHHBIMU 3HAHUSAMU, TETPAISIMH, YICOHUKAMH

Ilkaja oueHKH 00pa30BaTeJbHbIX I0CTHKEHMIA:

CamocTosiTenbHast KpaTKOBpEMEHHas paboTta

Kpurtepun ounenku:

Brimonnenne nmpaktnyecku Bceit paboTsl (He MeHee 80%) — MOoKHUTENbHAS OLIEHKA

3AAAHHUME (nucvmennas paboma)
®opma koHTpoJIsi. KoOMOMHMpOBaHHBIE MHCHMEHHbIE 3aJaHMUSL.

IBoJIONUA
A (TecToBBI€E 32/1aHNSI ¢ BLIDOPOM OTHOT0 MPABHJILHOI0 OTBETA)
1.JIro6ast mprcocOOICHHOCTh OPTraHM3MOB HOCUT OTHOCHTEIILHBIA XapaKkTep, TOTOMY 4YTO:

a) JKM3HHU 3aBEpUIAECTCS CMEPTHIO
b) amanranus nenecooOpa3Ha B ONpeAeICHHBIX YCIOBUAX
c) wuuet 6opbba 3a CyIecTBOBaHHE

2.AHanOrM4YHBIMU OPTaHaMU y PACTEHUH SIBIISIOTCS:

a) KOPEHb U KOPHEBUIIIE
b) nUCT M YamIeTUCTUK
C) TBIYMHKH U MECTUK

3.K BHYTpHUBHUI0BOI1 O0pbOE 32 CYIIECTBOBAHUE OTHOCUTCS:
a) Tapa3uTHU3M
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b)
©)

KOHKYPEHIIHS
XUIIHUYECTBO

4.0HOBHOM MPUYUHOMN OOPHOBI 32 CYIIECTBOBAHUE SIBIISETCS:

a)
b)

c)

BO3MOXKHOCTbB O€CIIPEIEIBHOTO Pa3MHOKEHHUS
HACJIEACTBCHHAsA U3MEHUNBOCTD
OrPaHUYECHHOCTHh TEPPUTOPUU U ITUIIU

S. IlpucnocoburenpHas OKpacka, MO3BOJAIONIAS HE3AIMIIEHHOMY OpPraHu3My IIOXOIUTh Ha
3alIUIIEHHYI0 0CO0b, Ha3bIBACTCS:

a)
b)

c)

MHUMUKPUA
MaCKHUpPOBKa
IpeIyNPekKIAIoNIas OKpacka

6. [Ipenynpexnaronias okpacka UMeeT:

a)

00Kbsl KOPOBKA

b) crpekosza

c)

0a0ouka OeJIsTHKa

7. YrHeTeHUE KYJIbTYPHBIX PACTEHU COPHBIMM CBSI3aHO:

a)

C BHYTPHUBHUOBOM O0pbOOI

b) MexBUIOBOI OOPHOOI

c)

00pBOOIA ¢ YCITOBUSMU CPEJIbI

C (pa3BepHYTbIii OTBET, 10 BADUAHTAM)

Bapmuanr 1

[TpuBeauTe mpuMepsl aAanTalMy K HEIOCTATKy BIard y pacTeHUH.
YeMm ommmuaercst Onosnormyeckas u reorpaduueckas mzomsanus? [Ipusenure mpuMepsl.
[TpuBeauTe mpuMeps! aAanTaluy K HEJOCTATKy BJIark y >KUBOTHBIX.
Bapuant 2
[IpuBeauTe mpuMeps! aAaNTalMy K HEIOCTATKY TEIJia Y )KUBOTHBIX.
UYem oTimuaeTcs BHyTPUBUIOBAsE U MEXBUA0Bas 00pr0Oa 3a cymectsoBanue? [Ipuseaure

MIpUMEPHI BHYTPUBUIOBOI OOPHOBI.
[TpuBeauTe MpUMeEpHI aAANTAIMU K U30BITKY BOJIBI Y PACTECHHA.

Hwxe nepeuncrnsaercst psj ABICHUI B OPraHUYECKOM MUPE:
1.Muxpo3BoItOLUs

2. IMonynsuust

3.MHoroo6pa3Bue BU10B

4 N3omamus

5.Myranus

Brbi0epuTe U3 BblLIeNepeYncJIeHHOr0 MPaBUJIbHbIE 0TBETHI HA CJIeAYI0IIe BONPOCHI:

1.
2.

hd

Kak Ha3bIBaeTCs HBOIIOLMOHHBIN NPOLIECC BHYTPH BUAA?

Kak  Ha3piBaeTcs  BO3HMKHOBEHHE  Mperpaj,  MPEMmsITCTBYIOLIMX  CBOOOJHOMY
CKPEILMBAHUIO U CMEIIECHHUIO MOMYNIALUNA OJHOTO BUa?

Kak Ha3pIBaeTcs ciy4aiiHOe BOZHMKHOBEHHUE B MOMYJSIUH Yy KaKoi-1100 0cOOM HOBOTO
IIpU3HaKa B pe3ysbTare u3MeHeHus rexa (yuacrka J{HK)?

B 4em 3akitouaeTcs pe3yspTaThl €CTECTBEHHOIO 0TOOpa?

Kakoii rpynmnoi opraHu3mMoB MO>KHO Ha3BaTh KOJIOHUIO KPOTOB MJIM 3apOCIIH KPaIluBbI?

53



YciaoBus BbINOJHEHUS 3a1aHUS

1. MecTto (BpeMsi) BBINOJHEHUS 3aJaHMs:_3a/IaHME BBIMONHAETCS HAa 3aHATUH B
ayIMTOPHOE BPEMSI

2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3a/IaHHS: 30 MHH.
3. Bbl MOXeTe BOCIIONIb30BaThCS_COOCTBEHHBIMU 3HAHUSMHU

Ilxaja oueHky 00pa30BATEIbHBIX I0CTHKEHHUIA:

[TucbmenHas npoBepovHas paboTa

Kpurepun ouenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBWIBHBIX OTBETOB

«3» - 79 — 70% mpaBUIBHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

®opma koHTpoJIs1. bruonornueckuii qUKTaHT (Pazeumue opeanuiecko2o Mupa)
Br16epuTte npaBuiibHbIE YTBEPKIACHUS:

1. TlepBBIMH pacTEHUSMH Ha CYIII€ ObUTH IICUTO(PHUTHI
[lepBbIMH CEMEHHBIMH PACTEHUSIMUA OBUTH TUIAYHBI

[lepBbIMU pacTeHUSMU Ha CyIIE€ ObLIU TOJOCEMEHHbBIE
[lepBbIMH CEMEHHBIMH PACTEHUSIMUA OBUTH XBOIIU

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

[TepBbIMU KMBOTHBIMU Ha CyIIIe OBLTH MTPOCTEHIINE

Pr10BI ipon301LN OT OecuepenHbIx

[lepBBIMU MHOTOKJIETOYHBIMU PACTEHUSMU ObUIH MCUIO(MUTHI
10. ITepBBIMH MHOTOKJIETOYHBIMH PACTEHUSIMH OBLTH BOJOPOCIH

ORI AR WN

YcioBus BbINOJHEHUS 3aJaHUS

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

2. MakcumanbHOE BpeMs BBINIOJTHEHUS 3aauusi: 7 MHH.
3. BbI MOXeTe BOCTIONB30BaThCS_COOCTBEHHBIMH 3HAHUSMHU

IIxaJja oneHkH 00pa30BaTeIbHbIX J0CTHKCHMIA:
buonorngyeckuii fUKTaHT

Kpurepun oueHku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% n MeHee NpaBUIIbHBIX OTBETOB

3AAAHME (nucomennas paboma)
®opma KoOHTpOJsA. CaMOCTOsTETbHASI KPAaTKOBpEMEHHasi paboTa (TPEeHUPOBOYHAS)

1. JlapBuH NpUBOAMT CIEAYIOIIMNA NpUMEpP U3 MPAKTUKU (hepMepoB-oBLEBOIOB ['epmanuy.
B CaKCOHI/H/I, KOorga ArHdTa OTHUMAKOTCA OT MATCpH, KaXKIOro SArHCHKA IO O4YCpCaAn
CTaBSAT Ha CTOJN, YTOOBI TIIATEIBHO OCMOTpPETh €ro pyHo u ¢opmy Tena. Jlyumme
0TOMpArOTCA Ha TUIEMS U TIOJIYy4YaloT epBOE KJIEHMO, OCTaJIbHBIX 00OpeKaroT Ha yoou. Tak
MOCTYTAIOT HECKOJIBKO pa3, MOCIe Yero JUIb HAWIYYIIHe M0 KaueCTBY HIEPCTH OapaHsbl
7 OBIBI NTOJIY4alOT OKOHYATENIbHOE KJIEHMO. Maenero HeCoBEpIIEHCTBA TOCTATOYHO,

9TOOBI )KHBOTHOE OBLIIO 3a0paKoBaHO.
Bonpoc: O kakoii popMe HCKYCCTBEHHOTO 0TOOpa TOBOPUTCS B JAaHHOM MpumMepe?
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2. Y. JlapBuH BO Bpems kpyrocBerHoro myremectBusi (1831-1836) usywsan B IOsxHoi
AMepuKe TSDKENYIO KU3Hb TONYUKHX KOPEHHBIX KHUTENeW — MHIEHIIEB, BHITECHEHHBIX
OenbpIMH KOJOHM3aTopaMu Ha 0. OTHEHHas 3eMiii M TMO3TOMY OTCTAaBIIMX B CBOEM
KyJbTYPHOM pa3BUTHH. J[apBUH PO HUX MHIIET, YTO «IUKAPH» BO BPEMs JIFOOOTO Tojiofa
COXpaHSIOT Ha IUIeMsl XOTs Obl HECKOJBKO CBOMX Jydimx coOak. Bompoc: O kakoit
dhopme oTOOpa TOBOPUTCS B TAHHOM TTpUMeEpe?

3. llepeuucnute, Kakue 0COOEHHOCTHU AUKOTO MPEKa YEIIOBEK YUUTHIBAET IPU COAEPIKAHUU

JIOMAILIHUX KYP.
4. Hapoanast MyapoCTh MIACUT: «XOPOIIUN YXO U 3aXyJaJIoro KOHS C/ieaeT CKakyHoOM». B

KakKoM cCJj1ydae 3TO CIIpaBCAJIMBO, A B KAKOM HET?

YcioBus BINOJHEHUS 3a1aHUS

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

2. MakcuMmanbHOE BpeMsl BHIITOJIHEHUS 3aJjaHMsL: 10 MUH.

3. Bbl MoXkeTe BOCIIONIb30BATHCS_y4eOHUKAMHU, TETPAIIMU

Ilkana oueHKH 00pPA30BaATENbHbIX I0CTHKEHUI:

KpatkoBpemeHHast camocTosTebHast paboTa

Kputepun onenkn:

Beinonnenue npakruyecku Beeit paboTsl (He MeHee 80%) — MookuTeNbHas OLIEHKA

3AJAAHME (nucvmennas paboma)
®opma koHTpoJIsi. CaMocTOoATENbHASI KpaTKOBpEMEHHAas paboTa (TpEHUPOBOUHAS)

1. TloacuuTaHo, YTO MOTOMCTBO OJHOTO OAyBaHYMKa 4epe3 10 JIeT MOXKET HCUUCTATHCS
mudpoit 10" oksemmuispos. Jlis  pacceleHHs TaKOro KOJMYECTBA  IIOTOMKOB
nmoTpeOoBaIoCch TeppuTOpUs B 15 pa3 Oomblnasi, yeM BCS MOBEPXHOCTh CYIIW HAIICH
rianeTbl. OHAKO 3TOro B MpUpoje He npoucxonuT. Kakue monoskeHus: 3BONMIOIHMOHHOTO
YU€HHUS TOMOTYT OOBSCHUTh TaKO€ SIBJICHHE?

2. B xaxpo# mmmike enu pazBuBaercsa 6onee 100 cemsn. [IpubnusurenbHbie BEIYUCICHUS
MOKA3bIBalOT, YTO OJHO JepeBo enu MoxkeT natb 9000 cemsH B rox. OgHa ocoOb
wiogoHocut B TeueHue 50-60 net. Bompoc: nouemy ke JIOAIM IPUXOAUTCS BCE BPEMS
3a00TUTHCS 00 UCKYCCTBEHHBIX HACAXKICHUSX eJeh?

3. V cTa npou3BONBHO BHIOPAHHBIX MEAOHOCHBIX MYEN JUIMHA T'yOBl C SI3bIYKOM (XOOOTKA)
0Ka3aJIoCh HEOMMHAKOBOM: 12 ocoOel MMeNIo caMblii MaJIEHLKUH X000TOK; 10 — Hanboaee
JUIMHHBIA, a 78 muen uMenu XOOOTKM CpeJHHX pa3MepoB C HE3HAYUTEIHHBIMU
OTKJIOHeHUAMHU. Bonpoc: kakoe 3HaUeHHE ISl )KU3HU TOMYISIIUU UMEIOT 3TH pa3indus?

YciaoBus BbINOJHEHUS 3alaHuA

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

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

3. Brl MOkeTe BOCIOIB30BATHCS_yUCOHUKAMH, TETPAIIMHU

Illkana oneHKH 00Pa30BATENbHBIX T0CTHKEHHU:

KparkoBpemeHHast camocTosiTesibHasi pabota

Kpurepun onenkn:

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

3AAAHUME (nucvmennas paboma)
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®opma KoHTpOJsA. CaMOoCTOsTENTbHASI KpAaTKOBpEMEHHasi paboTa (TpEeHUPOBOYHAS)

1. B rue3max coB 4acTO MOXKHO OOHAPYXHUTh Pa3HOBO3PACTHBIX MTEHIIOB. Y MOJSIPHON COBBI
CTapIue MOSBISAIOTCS B WIOHE, a MIIJIINE NTEHLBI — B Hioyie. Y (WINHA BCE MTEHIIBI
cTapiie oauH apyroro Ha 5-7 aHeil. KakoBo Omosnornueckoe 3HaY€HUE ITOTO SBJICHUs?

2. ManbKi TPECKH 4acTo MOCEISIOTCS O KOJIOKOJIOM HEKOTOPBIX BHIOB MEy3, IIyMajblia
KOTOPBIX S0BUTHI. Kak MOIJIO BOSHUKHYTH TaKOE SIBIICHHE.

3. OcoOu OoNbIIMHCTBA BHUJOB pACTEHUH NPOHU3BOIAT MHOTO CIIOp, HACEKOMBbIE

OTKJIaAbIBAIOT 00JIBIIIOE KOJIMYECTBO SIAIT, pBI6BI MCUYYT MHOTI'O UKPBEI. Kaxkoe 3HaueHume 310

UMEET T BUAA B LIEJTOM?
4. BcnomHHTEe 00pa3 »HW3HM IIEUEHOYHOrO cocajblMKa M Oblubero IemnHs. Kakue

NPUCHIOCOONCHNsT K TMapasuTU3My €CThb Y OTHX JKMBOTHBIX? B yem 3akmrouaercs
OTHOCHUTEIIbHBIN XapaKTep ITUX MPUCIIOCOOICHUIH?

YcaoBus BINOJHEHUS 3a1aHUS

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

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

3. Bbl MOXeTe BOCIIONIb30BaTHCS_yUeOHUKAMHU, TETPAIIMU

Ilxkaja oueHkH 00pa30BaATEIbHBIX J0CTHKEHHUIA:

KparkoBpemeHHast camocTosTeNbHast pabora

Kpurepun onenku:

Beinonnenue npakruyecku Beeit pabotsl (He MeHee 80%) — MooKuTeNbHas OLIEHKA

3AJAAHHUME (nucvmennas paboma)
dopma koHTpPOIst. CaMocTOsTENbHAS KPATKOBPEMEHHAs paboTa (3aKpeIuIsonias)

1. Pasznuynas cymap0a cloXwiack y TpexX ocoOed OJHOro BHJa KOJIOKOIbYMKa. OaHO
pacTeHue emie 10 LBETEHUS ChENId MPOXKOPJIMBBIE T'YCEHHUIbl (MX MPHUBICKIN 0oJe
HEeXXHbIE, YeM Yy JPYTUX JIMCThS); IPYroe Morudjao OCeHbI0 M HE OCTaBWIJIO MOTOMCTBA
(0a00YKH-OMBUIATENM HE TIOCETHIIM IBETOK — €ro BEHYHMK OKasalcsi O0e3 apomara u
3eJIeHbIM), JUIIb y TPEThEro pacTeHHUs CeMEHa YCIeNHu co3peTh. Bompocsl: a) kakue
0co0M ClelyeT CUNTaTh «HEYAaYHUKaMU» B )KU3HEHHOM COCTSI3aHUU? B) KaKO€ pacTeHHE
noru6II0 U3-3a HaApyHUICHHUS B3aUMOIIOMOIIY MEX]Ty pACTEHHEM U HACEKOMBIMU? T') K YEMY
MOXET TIPUBECTH €)XKEroJHO IOBTOPSIOIIMICS TaKoe €CTeCTBEHHBbIH OTOOp cpeau
KOJIOKOJIBYMKOB?

2. V MHOTIMX BHJOB pacTE€HUI IIBETKM UMEIOT MPUCIOCOOIEHUS K OINBUICHUIO C MOMOIIbIO
HacekoMbIX. [louemy 93Tu mnpucnocoGieHuss okas3bIBalOTCs HeI(P(EKTUBHBIMU B
noxanuByto norogy? Ilouemy moxyuBas M MpOXJIaaHas MOroAa B MEPHOA LBETCHUS
TJIOAOBBIX J€PEBbEB MPUBOJUT K CHIDKEHHUIO YpoxkKasi PpyKTOB?

3. Haiigute y TOHOpOXXKHHMKA  YepThl  NPHUCIOCOOJICHHOCTH K  BBITAlTHIBAHUIO,
MEXaHUYECKOMY ITOBPEKICHHUIO.

Yc10BUS BBINOJIHEHHS 32IAHUS

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

2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3ajaHUsL: 20 MUH.

3. Bbl MoeTe BOCIIO/Ib30BATHCS_y4eOHUKAMHU, TETPAIIMU

Hlxaja oueHkH 00pa3oBaTebHbIX J0CTHKEHMIA:
KparkoBpemeHHasi caMmocTosITeNbHas padoTa
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Kpurepun onenkn:

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

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

Pa3BuTHEe OpraHnu4eckoro Mmupa
A (TecToBbBI€E 32/1aHHUSI ¢ BLIGOPOM OJHOT0 NPABUJILHOIO OTBETA)
1.I1epBbIMU (POTOCHHTEIUPYIOIIUMHI OpPraHU3MaMH ObLIH:

a) UMaHOOAKTEepHUU
b) rpubH
c) Oecro3BOHOYHBIE

2.BpIX0/ pacTeHUl Ha CyIIy IPOU30ILEN:
a) B OpIOBHUKE
b) B cuiype
C) B JIEBOHE

3.BnepBbie ceMeHaMu CTAJIM Pa3MHOKAThCS:
a) TOJOCEMEHHBIE
b) cemeHHbIE TAOPOTHUKU
C) TMOKPBITOCEMEHHBIE

4.BbIxo/1 ’KMBOTHBIX Ha CYIIY MPOU3OIIEI:
a) B JICBOHE
b) B kapOoHe
C) BIIEpMHU

S.PacuBeT npecMBIKAIOIUXCS IPOU3O0LIEI:
a) B KapOoHE
b) Biope
C) B IajeoreHe

6.HCpBLIe TCIIOKPOBHBIC JKUBOTHLIC TTOSIBUIINCh:

a) B Ialeo30€
b) B KaitHO30€
C) B Me3030¢€

7.0nb1ThI JI. [TacTepa noka3anu BO3MOKHOCTb:

a) CaMO3apOXKACHHUS KU3HU
b) mosiBIEHUs KUBOTO TOJIBKO U3 )KHBOTO
C) 3aHECEHUS «CEMSH KU3HH» U3 KOCMOca

8.B cootBercTBHM ¢ runoTe30i A. Onapuna:

a) JKU3Hb IEPEHOCUTCS C IUIAHEThl Ha IUIAHETY

b) JKH3HB NOSBUIIACH OJHOBPEMEHHO C MOSIBICHUEM 3eMIIU
C) H3Hb 3apOJUJIACh Ha 3eMJIe B BOJAX MEPBUYHOIO OKeaHa
d) xu3Hb Ha 3eMIle CYIIECTBYET BEUHO

9.CornacHo npeacTaBIeHUSIM O BOSHUKHOBEHUH JKUBOTO M3 HEXXHMBOIO B MEPBUYHON aTMocdepe

He OBUIO:
a) Bomopoaa
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b) kuciopona
C) MeTaHa
d) BomBI

10.I'onnoceMeHHbIE€ TPOU3OLLLIH:
a) OT MXOB
b) ot mnayHoB
C) OT MarnopOTHUKOB
d) ot xBomei

11.ITokpbITOCEMEHHBIE TPOU3OLLIH:
a) OT MXOB
b) OT romoceMeHHbBIX
C) OT NaroOpOTHUKOB
d) ot Bogopociei

B

12.PacnionoxxuTe Tpymbl )KUBOTHBIX B MOPSAIKE UX BOZHUKHOBEHUS:
a) TPECMBIKAIOIIHUECS
b) OecuepernHbie
C) 3E€MHOBOJHBIC

d) psIOBI
€) TTHIBI

13.Pacnionoxxute rpymniibl pacTeHUH B MOPsAKE UX BOSHUKHOBEHUS:

a) TMOKPBITOCEMEHHBIC
b) ncunopuTs

C) MarnoOPOTHUKHU
d) romocemeHHbIC
€) BOIOPOCTH

Yci1oBYS BbINOJHEHUS 3a1aHNUS

1. Mecto (BpeMH) BBITIOJIHCHUA 3adaHUA:_3a1dHUC BBLIIOJHACTCA HA 3aHATHU B AYAUTOPHOC
BpEMA

2. MakcuManbHO€e BpeMsl BBITIOTHEHUS 3a/1aHus: 30 MUH.
3. Bbl MOxeTe BOCTIOIb30BaThCS_COOCTBEHHBIMY 3HAHUSIMHU

ITxana oneHKH 00pPA30BaATEIbHbIX I0CTHKCHUI:

TecroBsie 3aganus yposHs A, B

Kpurtepun onenku:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«» - 89 - 80% npaBUIIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee MPaBUWIBHBIX OTBETOB

3AAHUME (nucvmennas paboma)
®opma KoOHTPOJsA. bronornuecknii AUKTaHT (IIpoucxoxcoenue u pazsumue Yei068exa)
Omnpenenure, MPaBUILHO JH JAHHOE BBHICKA3bIBAHHE («/1a» WU «HET»):
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YenoBeKk OTHOCHUTCS K KIacCy MIEKOMUTAIOIINX

KormynkoBast KOCTh B CKeJlETe YeTIOBEKa — aTaBH3M

ATNEHTUKC Y YeIOBeKa — PyAUMEHT

['ycToit BONOCSIHOM MOKPOB Yy YEJI0BEKAa — aTaBU3M

O06beM MO3ra COBPEMEHHOTO YelioBeka coctasisier ot 700 go 1250 cm?

YenoBek U ue10BEKOOOpa3HbIe 00€3bsIHBI — OJIM3KOPOJICTBEHHBIE OPraHU3MBbI

TpynoBasi nesTenbHOCTh, OOLIECTBEHHBIH 00pa3 )KU3HHU, peUb U MBIIIJICHUE OTHOCATCS K
COIIMAIIBHBIM (haKTOpaM

8. JIBWKXyLIMMH CHJIaMU aHTPOIIOTeHEe3a ABJISUINCH TOJIBKO COLUANIbHBIE (PaKTOPbI

NN AW -

YcioBus BbINOJAHEHUS 3aIaHNSA

1. Mecto (Bpemsi) BBITIOJTHEHUS 3aJIaHMs:_3aJIaHUE BBIMIOJHICTCS HA 3aHATHH B ayJIMTOPHOE
BpeMs

2. MakcumanbHOE BpeMsl BBITTOJTHEHUS 3a/IaHUS: 7 MUH.
3. BbI MOXeTE BOCIIO/IL30BaTLCI_COOCTBEHHBIMY 3HAHUIMU

IlTkana oneHKH 00Pa30BATEIbHBIX TOCTHKEHHUI:

buonorundeckuii IUKTaHT

Kpurepum ouenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee NTpaBUIIbHBIX OTBETOB

3AAAHME (nucomennas paboma)

®opma KOHTpOJA. buonorndeckuit OyKkBeHHBIH AWUKTAHT (IIpoucxoxcoenue u pazeumue
uenosexa)
BMmecTo Touek BITUIINTE COOTBETCTBYIOIIUE OTBETHI:

1. Homo sapiens — oguH U3 MpeACTAaBHTENCH Kiacca MIICKOMUTAIONINX, OTHOCSIIUXCS K
OTpsILy...
K gyenoBekooOpa3HbIM 00€3bsiHAM OTHOCSTCH. . .
Bce momu, Hacensromue 3eMITto B HACTOSIIEE BpeMs, IPUHAJICKAT K BULY. . .
EnnHndHOe mosiBiIieHHE Y 4eJI0BEeKa MPU3HAKOB MPEIKOB. ..
Peus, MbIIITEHUE, TPYI OTHOCSTCS K. ..(paKTOpam
HacnenctBeHHass u3MEHUMBOCTb, OopbOa 3a CyIIEeCTBOBaHME, €CTECTBEHHBIH OTOOp
OTHOCATCH K. ..(aKTopam
Hayxka o pacax, X BOSHUKHOBEHHUHU U Pa3BUTHH. . .
8. Hammume y dvenoBeka pyAMMEHTOB M aTaBU3MOB CBHUCTEIBCTBYET O MPOUCXOKICHHUU

SR W

.

YeJI0BEKa OT...
9. OpraHoM U NPOAYKTOM TPy/a SBJISETCH. ..
10. YenoBeuecTBO 00pazyeT Tpu OOJIBIINE PACHL:. ..

YciaoBusi BbINOJHEHUS 3alaHuA

1. MecTto (BpeMsi) BBHITIOJTHEHHS 3a/laHUs:_3aJlaHWEe BBIMONHACTCS HA 3aHATUU B ayIMTOPHOE
BpeMs
2. MakcumanbHO€ BpeMsi BBITIOJTHEHUS 3a/1aHUS: 10 MHH.

3. BBI MOX€ETE BOCIIO/IL30BATHLCA_COOCTBEHHBIMY 3HAHUAMU

Illkana oneHKH 00Pa30BATEAbHBIX T0CTHKEHHU:

Bbrnonorndyeckuii IMKTaHT

Kpurepun onenkn:

Brimonnenue npaktudecku Beeil paboTel (He menee 80%)  — MOJIOKUTENbHAS OLIEHKA
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3AJAAHUME (nucvmennas paboma)

®opma koHTpoJIs. KpaTkoBpeMeHHas caMOCTosTeNIbHAs paboTa (3aKperIstoiias)

1.

Y4eHble BBIIEISIOT TPU OCHOBHBIE Pachl: €BPONEOUIHYIO0, MOHTOIOUIHYIO, HETPOUTHO-
aBcTpanougnyto. Kakue ¢deHOTHNBI HWMEIOT JIOaM  JaHHBIX  pac?  Onummre
KITUMaTUYECKHUE YCJIOBHS, B KOTOPBIX MPOXKHBAIOT JIOAU STUX pPAC, YKAKUTE YEePTHI
MPUCTIOCOOJICHHOCTH K KU3HU B 3TUX YCIOBHSX.

BepTukanbHoe TOJOXKEHHE TYNOBHUINA Y YEIOBEKa OOYCIOBWIIO psl H3MEHEHHHA B
CTpOEHUH cKeneTa (0COOEHHO MO3BOHOYHUKA, Ta3a, KUCTH), MYyCKYJIaTypbl U BHYTPEHHHUX
opraHoB. B yem 3akiitouaroTcst 3Td U3MEHEHUS, U KAKOBO UX 3HaYeHUe?

«YemoBek OJHOBPEMCHHO H OHOJI0THYECKOE CyI€eCTBO M COLMAIBHOC). Kak MoxkHO
OOBSICHUTEL TaKOE BBIpa)KCHI/IC?

Yci1oBYS BbINOJHEHUS 3a1aHNUS
1. Mecto (BpeMH) BBITIOJIHCHUA 3aJaHUus:_3a1daHUC BLIMNOJHACTCA HA 3dHATHHW B AYIHMTOPHOC

BpEMA

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/ITaHHS: 20 MUH.

3. Brl MOkeTe BOCTIOIB30BaTHCS_yU€OHUKAMU, TETPAISIMHU

IlTkana oneHKH 00Pa30BATEIbHBIX TOCTHKEHHUI:

KparkoBpemenHast camocTosiTesibHasi pabota

Kpurepum ouenku:

BrinonHeHue npaktudecku Bceil padboTsl (He MeHee 80%) — MooKUTENNbHAs OLIEHKa

3AAAHME (nucomennas paboma)

®opMa KOHTPOJIsl. TecToBbIE 3aaHUS

IIpoucxoxnenue u pa3BuTHE YeJI0BEKA
A (TecTOBBIE 3aJaHMS ¢ BHIOOPOM OTHOI'0 IPABUJIBLHOIO OTBETA)

1. K nepBeIM COBPEMEHHBIM JIOASAM OTHOCHT:

a) HeaHJepTaiblia
b) kpomMaHbOHIIA
C) MUTEKaHTpomna
d) pamanurexa

2. K ngpeBHEHIIUM JHOASIM OTHOCHUTCS:

a) HeaHJepTaJIell
b) KpomaHbOHEI
C) MHUTEKAHTPOII
d) aBcTpanonuTex

3. B smoxy BEIUKOro OJIeICHEHUS KUJIU:

a) KpPOMaHBOHIIBI
b) HeaHmepTaIBIIBI
C) CHHAHTPOIIBI

d) nmHUTEeKaHTPOIIbI

4. YenoBek yMenblid, N3roTaBIMBABIINN U3 KaMHS OpYIUs TPY/A, OTHOCUTCS:

a) K IPEBHEHIITNM JIFOIIM
b) K IpeBHUM JIOASIM
C) K HOBBIM JIFO/ISIM

5. Pa3BuTHIO pyKH Kak opraHa u IpoJayKTa CriocoOOCTBOBANIO:

a) TNPSAMOXOXKIIEHUE
b) crpoenue pyku
C) MBIIIJIEHUE
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d) Bce 31U pakTOpPHI
6. K comumanbHbIM (akTOpaM BOIIOIMN YEIOBEKA OTHOCUTCS:
a) HalpaBlIeHHAs ACSITETLHOCTD (TPYI)
b) ecrtecTBeHHBIN 0TOOP
C) H3MEHYHBOCTh
7. K OuonornueckuM (hakTopam aHTPOIIOT€HE3a OTHOCHTCS:
a) peub
b) ecrtecTBeHHBIN 0TOOP
C) MBbIIJIECHUE
8. K pymumenTtam oTHOCSTCS:
a) KOMYHUKOBBIE KOCTH
b) xBocTtarocTh y Noaei
C) MHOTOCOCKOBOCTb
9. K araBu3smam OTHOCHTCS:
a) CKJIaJKa B yroJIKe Iiiasa
b) oOuIBHBIN BOJOCSHON MOKPOB
C) anmeHANKC

Yci10BUS BBINOJIHEHUS 3aJAHUS

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

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 25 MHH.
3. Bbl MOXkeTe BOCIIONIb30BATHCS_COOCTBEHHBIMU 3HAHUSAMU

IIxkajua oueHkH 00pa30BATEIbHBIX J0CTHKEHHIA:

TectoBble 3a1anus A

Kpurtepun ounenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBMIBHBIX OTBETOB

«3» - 79 — 70% npaBUIBHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

3ANAHUS (npakmuyeckue pabomor Ne 9,10)
Mopdgosoruyeckne 0COOEHHOCTH PACTEHUH pPa3/IMYHBIX BU/10B

Ilenv: obOecnieunTh YCBOCHUE YYAIIMMHCS TOHATHS MOPQOIOTHUYECKOTO KPUTEpHsl BHJA,
3aKpENUTh YMEHHE COCTABIISTH OMUCATEIBHYIO XapaKTEPUCTUKY PaCTCHUH.

Oobopyoosanue: XxUBbIC PACTECHUS WM TepOApHBIEC MaTepUaIbl pACTEHUN Pa3HBIX BUIOB.

Xo0 pabomuwi:

1. Paccmotputre  pacrteHuss JAByX BHUJIOB, 3alUIINTe MX  Ha3BaHUS, COCTaBbTE
MOP(OJOTUUECKYIO XapaKTePUCTUKY PACTCHHH KaXKJOro BHIA, T. €. OIUIIUTE
OCOOCHHOCTM HX BHEIIHErO CTPOEHHs (OCOOEHHOCTH JIMCTHEB, CTeONel, KOpHEH,
IIBETKOB, TIJIOJIOB).

2.CpaBHUTE pacTeHHUs] JBYX BHJOB, BBIIBUTE YEPThHl CXOACTBA W pa3auuusd. Yem
OOBSICHSIIOTCS CXOJCTBA (pa3IHyusi) paCTCHHA?

YcinoBus BbINOJIHEHNS 32 JAHUS
1. Mecto (BpeMs1) BHIIOJIHEHUS 3a/1aHUS: 33/1aHNE BBIOIHIETCS HA 3aHATUE B ayTUTOPHOE BPEeMsI
2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJjaHUsL: 40/40 MUH.

3. Brl MOkeTe BOCIIOIB30BATHCS_COOCTBEHHBIMM 3HAHUSMH, TETPAISIMU, YICOHUKAMHU
Ilxaja oueHkH 00pa3oBaTebHbIX JOCTHKEHHMIA:
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ITpakTuueckas pabora
Kpurepun ouenku:
Brinonnenne npakrnyecku Bceit paboTsl (He MeHee 80%) — MooKHUTeNbHAs OLIEHKA

3AAAHUS (npakmuyeckue pabomor Ne 11,12)
IIpucnoco0/ieHne OPraHM3MOB K Pa3HBIM cpeAaM 00MTaHUSs
(K BOHOI1, HA3eMHO-BO3/IyIIIHOM, IOYBEHHOI)

Ilens: chopmupoBarh MOHATHE MPUCTOCOOIIEHHOCTH OPTaHU3MOB K cpejie OOUTaHUS, 3aKPETUTh
YMEHHE BBISBIISTH YEPThI IPUCIIOCOOIIEHHOCTH OPraHU3MOB K Cpefie 0OUTaHus.
Odbopyoosanue: repbapHbie 00pa3ibl PACTEHUH WM KOMHATHBIE PACTEHUS, Uydelia WA PUCYHKU
KUBOTHBIX PA3JIMYHBIX MECT OOUTAHUS.
Teopernuyeckasi 4acTh
1. B mnoHsATHE «IPUCTOCOONEHHOCTH» BXOAAT HE TOJIBKO BHEIIHWE NPU3HAKH, HO U

COOTBETCTBHUE CTPOCHHSI BHYTPEHHHUX OPTaHOB BBIMOJTHIEMbBIM UMH (PYHKIIHSIMHU.
2. ®opMbI IPUCTIOCOOTIECHUH: TOKPOBUTEILCTBEHHAS] OKPACKa, MPe0CTEperaroias OKpacka,

dbopma Tena, MUMUKPHS, TUIOJOBUTOCTh, U3MEHEHUE BO BHYTPEHHEM CTPOCHUMU.
Xo0 pabomuwi:
1.PaccmoTpuTe pacTeHus IByX BUIOB M OMHUIINTE WX: BRISIBUTE 4epThl IPUCTIOCOOICHHOCTH
K cpezie oOOuTaHusl.

IlepBoe pacTeHue BTopoe pactenne

Ha3BaAHWC pACTCHUSA

0COOEHHOCTH KOPHEBOU
CHUCTEMBI

0CO0EHHOCTH CTE0I

0COOEHHOCTH JINCTA

0COOEHHOCTH LIBETKA

0COOEHHOCTH IIJI0ZAa

2. CpaBHUTE pacTEHMs OIMCAHHBIX BHJIOB MEXIy COOOH, BBISIBUTE YEPThl UX CXOICTBA U
pa3an4us.

3. Ompenenute cpeay oOUTaHMs pacTeHUil. BpIsBUTE YepThl €ro MpUCHOCOOIEHHOCTH K
cpene oOutaHus. BrbIIBUTE  OTHOCHTENBHBIM  XapakTep  MPHCIOCOOJCHHOCTH.
[Tony4yeHnnsle naHHble 3aHecuTe B TaOmuiy «lIpucmocoOneHHOCTh OpraHu3MOB U €&
OTHOCHUTEIILHOCTBY.

[TprcnocoOaeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTh

Haspanue Cpena UYeptol B 4ém BeIpakaeTcs OTHOCUTEIBHOCTD
BHJIA o0UTaHUS | MPUCTIOCOOIICHHOCTH K MIPUCTIOCOOICHHOCTH
cpene oouTaHus

Konmponvnoie éonpocwi
1. TlpuBenutre TIpUMEpHI MPUCITOCOOICHHOCTH OPraHU3MOB K  YCJIOBHSIM  CPEbI
CYyILECTBOBAHMS.

2. PacnpocTpansercs au JeiicTBUE €CTeCTBEHHOIo 0TO0Opa Ha MOBEECHNE )KUBOTHBIX ?
3. B uem 3axir04aeTcsi OTHOCUTEINIBHBIN XapaKTep MPUCIIOCOOIEHHOCTH?
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YcioBus BbINOJHEHUS 321aHUS

1. MecTo (BpeMs) BBITIOJTHEHUS 3a/1aHUs:_3aJIaHUE BBIMOIHSIETCS Ha 3aHATHE B ayAUTOPHOE BpeMs
2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3a/JaHHS: 40/40 MUH.

3. Bbl MOxeTe BOCTIONBh30BaThCSA_COOCTBEHHBIMH 3HAHUSIMH, TETPAIIMU, YI€OHUKAMU

Hikana oueHKH 00pa30BaATENbHbBIX TOCTHKEHHI:
[TpakTrueckas pabota

Kpurepun ouenku:
Beinonnenne npakrnyecku Beceit paboTsl (He MeHee 80%) — MonoKuTeIbHas OLIEHKa

3AAAHUSA (npakmuueckue pabomor Ne 13,14)
CpaBHHMTEIbHBII aHAJIN3 PA3JIHYHBIX THIIOTE3
MPONCXOKIEHHS KH3HH H YeJIOBEKA

I]en»: 3HaKOMCTBO C pa3IM4YHBIMU TUIIOTE3aMU IIPOUCXOKICHHS )KU3HH HA 3eMIIE.
Xox padoThI.
1. Ilpountath TekcT «MHOTr000Opas3ue Teopril BOSHUKHOBEHUS KU3HHU Ha 3eMJIe).

2. 3anosHUTH TaOIHILY:

Teopun 1 runoOTE3bl CylHOCTbh TEOPUU WIH JlokazaTenscTBa
TUIIOTE3BI

MHoroo0pa3ue Teopuii BOSHHKHOBEHUS JKU3HM Ha 3eMuie
1. Kpeaunonusm

CornacHo 3TON TEOpPUM KM3Hb BO3HUKJIA B PE3YIbTAaTe KAKOIO-TO CBEPXBECTECTBEHHOIO
coObITHsI B mpouuioM. Ee mpuaepkuBaroTCs MOCIENOBAaTENM IMOYTH BCeX HauOojee pacrpo-
CTPaHEHHBIX PEJITUTHO3HBIX YUEHUH.

TpaguunoHHOE  MYNEHCKO-XPUCTHAHCKOE IPEICTAaBICHHE O COTBOPEHUM  MUDA,
n3nokeHHoe B Kuure beITus, BBI3BIBATIO U IPOJODKAECT BBI3BIBATH CIIOPBI. XOTS BCE XPUCTHUAHE
npu3HaroT, uyro bubmmus — 310 3aBer locmoma mroxsM, MO BOMPOCY O JUIMHE <JIHS»,
ynomuHaBuerocs B Kuure beitus, cymecTByrOT pa3HOIIACHS.

Hekotopbie cUUTAIOT, 9TO MHP U BCE HACEISIIOIIME €r0 OpraHU3MBbI ObLTH CO3/IaHBI 32 6
nHen 1o 24 yaca. [[pyrue xpucTraHe He OTHOCATCA K buOnuu kak K HAyYHOW KHHWTE M CUMTAIOT,
yro B KHure BeITHS H31I0)KEHO B MOHATHOM JUIsl JTrOfIed (pOpME TEOJOTUYECKOE OTKPOBEHUE O
COTBOPEHHMU BCEX JKUBBIX CyIIecTB Bcemorymmm TBopuom. IIpomecc ©60)kecTBEHHOTO
COTBOPEHUSI MUPA MBICIIUTCS] KaK UMEBIIMI MECTO JIMIIb OAHAXK/IbI U TTOTOMY HEIOCTYIHBIN IS
HaOOAEHUS. DTOTO 10CTATOYHO, YTOOBI BEIHECTH BCIO KOHLICTIIIMIO O0KECTBEHHOTO COTBOPEHUS
3a paMKM Hay4yHOro ucciejoBanusi. Hayka 3aHMMaercs TOJBKO TEMH SIBIICHUSMH, KOTOpPbHIE
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MOJIAIOTCST HAOMIOICHUIO, a TOTOMY OHAa HHUKOrJa He OyleT B COCTOSHUM HHU JI0Ka3aTb, HU
ONPOBEPTHYTH 3Ty KOHUEMIHIO.

2. Teopusi CTAMOHAPHOTO COCTOSTHUS

CoryacHO 3TOW TeOpuH, 3eMJIsi HUKOI[Aa HE BO3HHKAJIa, a CYIIECTBOBajJa BEYHO, OHA
BCerya CIocoOHa IOJUIeP)KMBATh JKU3Hb, a €CIU W HM3MEHSJIach, TO OYCHb Majo; BHJBI TOXE
CYIIIECTBOBAJIH BCETIA.

CoBpeMeHHbIE METO/IbI TaTUPOBAaHUS Jal0T Bce OoJiee BBICOKHE OILIEHKH BO3pacTa 3emild,
YTO IO3BOJISIET CTOPOHHUKAM TEOPUH CTAIIMOHAPHOTO COCTOSHHUS MOJAararb, 4To 3eMJIs U BUABI
CYIIECTBOBAJM BCeraa. Y KaXJIOro BHJA €CTh JBE BO3MOXXHOCTH — JHOO H3MEHEHHE
YHCIEHHOCTH, J100 BhIMHpaHUe. CTOPOHHUKU STOM TEOPHUH HE NMPHU3HAIOT, YTO HAJWYHE WU
OTCYTCTBHE ONPEIEIEHHBIX NCKONAEMBIX OCTATKOB MOYKET YKa3bIBaTh HA BPEMsI MOSIBICHUS WIH
BBIMHUPAHUS TOTO WJIM UHOTO BUJIA, U TIPUBOJAT B KAYECTBE MIPUMEPA MPEICTABUTEINSI KUCTETIEPBIX
pb10 — natumepwuto. 1o ManeoHTOIOrMYECKUM JIaHHBIM, KHCTENepble BhIMEpH okono 70 MIIH.
set Hazad. OJHAKO ATO 3aKIIOYEHHE MPUILIOCh MEPECMOTPETh, KOraa B pailoHe Mapgarackapa
ObUIM HaWJeHbl JKUBBIE NpEACTaBUTENH KHUcTenepblX. CTOPOHHUKHM TEOPUU CTAlMOHAPHOTO
COCTOSIHMSI YTBEpPXJAIOT, 4YTO, TOJBKO H3ydasi HbIHE >KHUBYIIME BUIbl M CpaBHUBAas HUX C
HCKOIIAa€MBbIMHM OCTATKaMHU, MOKHO JEJIaTh BBIBOJ O BBIMUPAHHUM, /1a U TO OH MOXET OKa3aTbCs
HeBepHbIM. BHe3amHoe MosiBjIeHHe KakKoro-JIn0o HCKONaeMoro BHJA B ONPEAEICHHOM ILIacTe
OOBSCHSETCS YBEIMUEHUEM YUCIEHHOCTH €ro MOMYJIALUU WU MepeMelieHneM B MecTa, 0iaro-
MIPUATHBIE 11 COXPAHEHUST OCTATKOB.

3. Teopusi nancnepMuu

OTa Teopusi He TMpeajaraeT HUKAKOro MeXaHu3Ma il OOBSICHEHHS IEePBUYHOTO
BO3HMKHOBEHUs KU3HM, @ BBIABUIACT MJCIO O €€ BHE3EMHOM IpoucxoxzacHuu. [losromy ee
HeJb3s CUNTaTh Te€OpHUel BOZHUKHOBEHUS KU3HU KaK TaKOBOM; OHA MPOCTO MEPEHOCUT MPolIeMy
B Kakoe-To Jpyroe mecto Bo Bcenennoil. I'mmotesa Obuta BbyaBunyta lO. JIubuxom u I
Puxtepom B cepeaune XIX Beka. CornacHo runoTre3e NaHCIEPMUM KU3Hb CYIIECTBYET BEYHO U
IIEPEHOCUTCS C IUIAHETHl Ha IJIaHETy MeTeopuraMu. lIpocTeiliine opraHu3Mbl WIH UX CHOPBI
(«ceMeHa XHU3HW»), TOMaJas HAa HOBYIO IUIAHETY WM HaWIs 3/lech OJaronpusTHBIE YCIOBHUS,
Pa3sMHOXKAIOTCS, /1aBasi HA4yaJlo HBOJIOLMU OT MPOCTEUHINX (HopM K CIIOKHBIM. BO3MOXHO, 4TO
KHU3Hb Ha 3eMJIe BO3HHUKIIA U3 OJHON-eIMHCTBEHHOW KOIOHMH MUKPOOPTaHU3MOB, 3a0pOIIEHHBIX
U3 KOCMOCA.

Jlns oOocHOBaHMSA 3TOM TEOpUM HCIONB3YIOTCS MHOrokparHble mnosisiaenus HIIO,
HacKaJIbHbIe M300pa’kKeHHsI MPEIMETOB, MOXOXKUX HA PAKEThl U «KOCMOHABTOBY», a TaKkKe CO00-
IIeHUsI IKOOBI O BCTpeYax ¢ MHOIIaHeTsIHaMHU. [Ipu n3ydeHun mMarepruagoB METEOPUTOB U KOMET
B HUX ObUIM OOHApy>KeHbl MHOTHE «IPEIIIECTBEHHUKH >XHUBOIO» — TaKHe BEIIECTBa, Kak
[IMAHOTEHBbI, CHHWIbHAsI KHCJIOTA U OPraHUYECKHE COEIMHEHUS, KOTOPbIE, BO3MOXKHO, ChIIpan
pOJIb «CeMsiH», MaJaBIIMX Ha roiyio 3emimo. CTOPOHHMKAMHU 3TOW THUIIOTE3bl OBUIM JIaypeaThl
HooGeneBckort mpemun @. Kpuk, JI. Opren. @. Kpux OCHOBBIBaJCS Ha JBYX KOCBEHHBIX
JI0Ka3aTeIbCTBAaX:

* YHUBEPCAIBHOCTH F'€HETUYECKOIO KOJIa;
* HEOOXOIMMOCTH /Il HOPMAJIBHOTO METa00M3Ma 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. dusuyecKue rurnoresbl

B ocHOBe (hu3nyecKkux runoTes JeKUT MpU3HAHHE KOPEHHBIX OTIMYUH )KUBOTO BEIIECTBA
OT HEXHUBOro. PaccMOTpUM rumore3y NMpOUCXOKAECHUS KU3HH, BBIABUHYTYIO B 30-¢ romel XX
Beka B. . BepHanckum. B3rmsapl Ha CyIIHOCTh KU3HU NpUBENU BepHAICKOro K BBIBOIY, YTO
OHa mosiBWiIach Ha 3emiie B ¢opme Onocdepnl. Kopennsle, pyHaamMeHTaIbHbIE OCOOEHHOCTH
’KMBOT'O BEIIECTBA TPEOYIOT /JIsl €r0 BOZHUKHOBEHUS HE XUMHUYECKUX, a (PU3NYECKHX MPOIIECCOB.
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D10 pomkHa OBITH cBOeoOpa3Has KatacTpoda, MOTPSACEHHE CaMUX OCHOB MHpo3naHus. B
COOTBETCTBHH C pacnpocTpaHeHHBIMH B 30-x rogax XX Beka rumorezamu oOpazoBanus JIyHbI B
pe3ylbTaTe OTpbIBa OT 3€MJIM BEIECTBA, 3alOJIHABIIETO paHee THUXOOKEaHCKYH BIAIUHY,
BepHanckuil mpenanonokwi, 4To 3TOT HIPOLECC MOr BbI3BaTh TO CHHPAIBHOE, BHXPEBOE
JIBMKEHHE 3€MHOT'0 BEIIEeCTBA, KOTOpOe OOJIbIlle HE MOBTOPMIIOCH. BepHaaCKuil mporcxokaeHne
KU3HU OCMBICTIMBAI B T€X K€ MaciiTabax U MHTepBajiax BPEMEHH, YTO U BOZHUKHOBEHHE caMOi
Bcenennoii. [Ipu karactpode ycioBus BHE3aTHO MEHSIOTCS, U M3 MPOTOMATEPUU BO3HUKAIOT
JKUBas U HEXKUBAs MaTEPHsI.
5. XuMun4yeckue runoresbl

OTa rpymnna runore3 OCHOBBIBAETCS HA XMUMUYECKOW CHEeU(UKE KU3HHU U CBA3BIBAET €€
IIPOUCXOKACHHUE C UCTOpHUEN 3emMiln. PaccMOTpUM HEKOTOpBIE TUIIOTE3bI 3TOM IPYIIIBI:

1) ¥V HCTOKOB HCTOpMH XHMHYECKHX THUIOTE3 CTOSUIM 6033penus . [exkens. I'ekkenb
CUMTAJ, YTO CHAYaNA MO/ JCHCTBHEM XUMUYECKUX M (PU3UUECKUX MPUYUH MOSIBUIINCH CO-
€IMHEHUsl yriepoja. OTH BelIecTBa MPEACTaBIsUIM COOOW HE pacTBOpBL, a B3BECU
MaJeHbKUX KOMOYKOB. [lepBHYHBIE KOMOUYKH ObUIM CIMOCOOHBI K HAKOIUIGHHIO Pa3HBIX
BELIECTB U POCTY, 3a KOTOPBIM CII€ZOBajO JieJeHHe. 3aTeM IMOosBUJach Oe3bsiiepHast
KJIeTKa — MCXOAHas (hopMa JJisi BCEX KUBBIX CYIIECTB Ha 3emiie.

2) OnmnpeneneHHBIM 3TAalOM B Pa3BUTHHM XUMUYECKUX THIIOTE3 aOMOTeHe3a cTajla KOHYyenyus
A. H. Onapuna, BeiiBuHyTast UM B 1922—1924 rr. XX Beka. ['mnore3a Onapuna npea-
CTaBysieT coOoi cuHTe3 napBuHH3Ma ¢ Ouoxumueil. [lo OnapuHy, HacieICTBEHHOCTH
craja cieicTBueM otdopa. B runoreze Onapuna >xenaemoe BbIIAcTCs 3a JE€HCTBUTEINb-
Hoe. CHauana OCOOEHHOCTM J»HU3HU CBOAATCA K OOMEHY BELIECTB, a 3aTeéM €ro
MOJIETUPOBAHNE OOBSIBISIETCS PEIICHUEM 3araJIKi BOSHUKHOBEHHUS KU3HU.

3) lTunomesza J{uc. Bepnana mnpenmonaraeT, 4to aOWOTEHHO BO3HUKINIHWE HEOObIINE
MOJIEKYJIBl HYKJIIEMHOBBIX KHUCJIOT M3 HECKOJNbKUX HYKICOTHIAOB MOIJIM Cpa3zy XKe
COCIMHATBCS C TEMH aMHUHOKHCIOTaMH, KOTOpbIE OHU KOAMPYHIOT. B 3TON rumorese
MEepBUYHAs JKUBash CHUCTEMa BUAWTCS KaK OMOXMMHYECKas KH3Hb 0e3 OpraHu3MOB,
OCYIIECTBIISIONIAs CaMOBOCIIpOM3BeAIeHHEe U oOMeH BemiecTB. Opranusmsl ke, o JIx.
bepnany, mosiBIAIOTCS BTOPHUYHO, B XOJA€ 00O0COOJICHHS OTAENBHBIX YYAaCTKOB TaKOM
OMOXHMUYECKON KHU3HU C IIOMOLILI0 MEMOpaH.

4) B kauecTBe moOcCieNHEW XUMHUYECKOM THMNOTE3bl BO3HUKHOBEHMS >KU3HUM Ha Hallen
IJIAHETE paccMOTpuM eunomesy I. B. Boumkesuua, BoIIBUHYTYIO B 1988 roay. CormacHo
JTOW THUIIOTE3€, BOSHUKHOBEHHE OPraHUYECKHUX BEILECTB IEPEHOCUTCS B KOCMHUUYECKOE
npocTpaHcTBO. B crenuduyeckux yclioBUsSX KOCMOca HUAET CHHTE3 OPraHU4ecKuX
BEIIECTB (MHOTOYHCIICHHBICE OPraHUYEeCKHWE BEIIECTBA HAWJCHBI B METEOpUTAX —
YIJIEBOJIbI, YIJIEBOJAOPO/IbI, A30TUCThIE OCHOBAHUS, AMUHOKHUCIIOTHI, KUPHBIE KUCIOTHI U
ap.). He uckioueHo, 4To B KOCMUYECKUX MPOCTOPAX MOTJIM 00pa30BaThCs HYKJICOTUABI U
naxe mosekynsl JIHK. Ognako, mo mHeHuio BoWTkeBHMYa, XMMHYECKasl SBOJIOLMS Ha
OonpimHCTBE TaHeT COTHEYHOW CHUCTEMBI OKa3alach 3aMOPOKEHHOW U TPOIOIKIIACH
JUIIb Ha 3emJie, Halad TaM nmoaxojsdmue yciaoBus. [Ipu oximaxxaeHun M KOHAEHCaluu
ra3oBoil TyMaHHOCTHM Ha TMepBHUYHOW 3emje oOKa3aics Bechb HAOOp OpraHUYecKUX
COCIMHEHM. B 3THX yCIOBHMSX JKMBOE BEIIECTBO IOSBHIOCH W KOHJIEHCHPOBAIOCH
BOKpYr Bo3HUKIIWX abmorenHo wonekyn JIHK. Hrak, mo rumoreze BoiiTkeBuua
MepBOHAYAJIbHO MOSBUJIACH KU3Hb OMOXMMHUYECKas, a B XO/I€ €€ IBOJIOLUU MOSIBUINCH
OTZIEJIbHBIE OPTaHU3MBI.

Konmponwnusie eonpocwi: Kaxoit Teopuu npuaepxxupaerech Bbl 1MuHO? [Touemy?

YciaoBus BbINOJHEHUS 3a1aHUS

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

Bpems
2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHMsL: 40/40 MUH.

65



3.

Bl MOkeTe BOCIIOJIB30BATHCS_COOCTBEHHBIMHU SHAHUAMU, TCTPAIAAMHA, y‘-IC6HI/IKaMI/I

Hikana oueHKH 00pa30BaATENbHBIX TOCTHKEHHI:
[TpakTrueckas pabota

Kpurepun ouenku:
Beinonnenue npakrnyecku Bceit paboTsl (He MeHee 80%) — MooKUTeNbHAs OLIEHKA.

A
1.

w

S.

Kontponbnas padora Ne4. DBoIIOMOHHOE yUeHHE
Bapmuanr 1
(TecToBOe 3a/1aHUE C BLIOOPOM OJHOT0 MPABWJILHOIO OTBETA)
ABTOp NIEPBOI0 3BOIIOLMOHHOIO YUECHHUS:

a) K. Jlunneiut

b) Y. dapBun

c) X.-JI. brodpdon
d) K.-b. Jlamapk

. Omna u3 ommbok Jlamapka 3akimrodaeTcs:

a) B IPU3HAHUU HEM3MEHSEMOCTHU BU/I0B
b) B npu3HAHKUU NPSIMOTO BIHUSHUS YCIOBUM Cpeibl HA BOSHUKHOBEHHUE IPUCIIOCOOIEHHOCTH
C) B NpHU3HAHUU TOrOo (paKTa, YTO BCE BM[BI, BKJIIOUAs UYEJIOBEKA, MPOU3OLUIM OT APYrHX

BHJIOB.
JIBMoKyIIEH CUIION 3BOJOLMH, 110 JIamapKy, sSABISIOTCS:
a) bor

b) ecTecTBeHHBIE 3aKOHBI TPUPOIBI

C) CTpEeMJICHHE OPTaHU3MOB K COBEPILEHCTBY

OcHoBHO# HanpaisonMi pakTop 3Bomonuy, o Y. Jlapsuny:

a) HaCJIeICTBEHHOCTb

b) u3MeHUMBOCTH

C) €CTECTBEHHBIN 0TOOD

d) Oopwba 3a cymecTBoBaHHE

HexoTopbie BB HESTOBUTHIX 3MEH W HACEKOMBIX TTOXOKH Ha STIOBUTHIX. YKKHUTE TEPMHUH,

KOTOPBIM 0003HAYAETCS ITO SBJICHHE:

6.

a) ajanranus

b) MumuKpus

C) MAaCKHPOBOYHAs OKpacka

d) mpenynpexmaromas (yrpoxaroiias) oKkpacka

HazoBuTe TepMUH, KOTOpHIM O0O3HAYAIOT CXOJCTBO IMPEICTABUTENCH O0€33alUTHOTO |

C'beI[O6HOFO BUJa C MpCACTABUTCIIAMA OJHOI'O HJIM HCCKOJIBKHX I'CHCTHYCCKU HCPOACTBCHHBLIX

BHUJ0B, XOPOLIO 3allIUIICHHBIX OT HAITAJICHUS XUIITHUKOB:

a) ajanTaius

b) MuMHKpusS

C) CKpBIBAIOIIAs OKpacKa

d) mnpenynpexnaromas (yrpokaromas) oKkpacka

7.UT0 13 HIDKETIEPEUYHUCIICHHOTO HE SIBIISICTCS TPUCTIOCOOTICHUEM K OKPYXKAIOIIEH Cpejie:

a) BBICOKas CMEPTHOCTh

b) HMHCTUHKTBI

C) MUMHUKpHS

d) mnpenynpexnaromas (yrposkaroias) oKpacka

8.[Ipumep NOKPOBUTENBCTBEHHON OKPACKHU:

a) 3eJeHas OKpacka y MeBYEro Ky3HeuHnka
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b) 3eneHas okpacka JIMCTbEB y OOJBIIMHCTBA PACTCHUN

C) spKO-KpacHasi OKpacka y 00xkbeil KOpoBKU

d) cxomcTBO B OKpacke OpIoIIKa Y MyXH-KYPUYaJIKU U OCHI
9. Ha3zoBute BuJ OOpbOBI 3a CyLIECTBOBaHME, PE3YIbTATOM KOTOPOW SIBISETCS 3€JIEHBIM LIBET
Ky3HEUHKa, TEMHasl OKpacKka CIIMHBI ¥ CBETJIasi OKpacka Oproxa pbIo:

a) BHYTPUBHIOBAs

b) MexBuUIOBAs

c) Ooprba c HEOMArONMPUATHBIME (PaKTOPAMH HEKUBOU MTPUPOIBI

B (TecToBoe 3a1aHue ¢ BLIOOPOM OTHOTO NMPABUJILHOIO OTBETA)
10. Cpenu npuBeneHHBIX (PAKTOB BBIOEPH T€, KOTOpHIE OMpPOBEpraroT mojoxeHue Jlamapka o
HaCJIEJI0BaHUH MMPHUOOPETEHHBIX B TCUCHUE )KU3HU MTPU3HAKOB:

a) JIeTH CIIOPTCMEHA JIOJDKHBI aKTUBHO TPEHUPOBATHCS, YTOOBI CTATh CIOPTCMEHAMH

b) MOTOMKHM TaNTaHTIMBOTO MY3bIKaHTa BCEra 00JaAat0T MY3bIKAIbHBIMU CIIOCOOHOCTSIMU

C) KpOT OCJeN MOTOMY, YTO €My HE HYXKHO 3pEHHUE IO/ 3eMJIeH U, CIeI0BaTEeIbHO, OH €ro He

YIPaXHSII

11. EcTecTBeHHBIE CUCTEMBI KIaCCU(UKAIIMN OPTAaHU3MOB OTPAXKAIOT:

a) CTeleHb POJCTBA Pa3IMUHbIX BUOB

b) BHemIHEe CXOACTBO PA3IMYHBIX BUIOB

C) BHYTpPEHHEE CXOACTBO Pa3JINYHBIX BHIOB

d) BHemIHee W BHYTPEHHE CXOJCTBO PA3IMYHBIX BUIOB
12. K10 u3 yueHBIX OOBSCHSIT MHOrooOpasue BHJIOB CIEAYIOMIMM oOpa3oM: MHOrooOpaszue
OpPraHU3MOB SIBJISIETCSI PE3YJAbTATOM B3aMMOJCHCTBUSA JIBYX MPOTHBOIOJIOKHBIX TEHICHIUNA —
BHYTPEHHETO CTPEMJICHHS OpraHM3Ma K IPOTpPeccy M BO3ICHCTBUS HA OPraHU3M BHEIIHEH
cpenbl?

a) Apwucrorenb

b) K. Jlunneit

c) X.-b. Jlamapk

d) A.H. Cesepuon
13. EctecTBennblit 0T00p HE OyneT 3pPeKTHBEH B MOMYJISIIHN:

a) CTaJo KOpPOB B JIEPEBHE

b) moine rpeunxu

C) TIOJie OBCa U ropoxa

d) BereTaTWBHBIN KJIIOH OJJHOTO PACTECHUS 3EMIISTHIUKH
14. Ha3oBute sBIEHWE, NMPUMEPOM KOTOPOTO CIYKHUT HAIWYUE XKEJITOM OKPAaCKH y 3MEU H
TYIIKAHYUKA, )KUBYIUX B ITyCTHIHE:

a) JIUBEpTreHITUS

b) romonorus

C) MHMHUKpHS

d) apomopdo3
15. CornacHo COBpEeMEHHBIM MPEACTABICHUSM OO0 3BONIOIHMH, HE MOTYT JBOJIOIMOHHUPOBATH
ClleIyIoIre 0ObEKThI U MPU3HAKY:

a) pbIOBI B aKBapuyMe

b) OBIK B cTajze KOPOB

C) OKpacka momymsnuu 6abouek B OKPECTHOCTSAX ropoja

d) OaxTepun, obHUTarONINE B KUIICYHUKE OJTHOTO YEJIOBEKa
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16. I[JBI KO0 BO3HHKAIOIICC B XOAC OBOJIIOIIMH HpI/ICHOCO6JICHI/IC JOJIDKHO OBITh 0053aTEIILHO
IIOJIC3HO:

a) TOJBKO AJIT 0OCOOU
b) TombKO M BHIA
C) | IS 0cOOH, W JIJIs BHJIA

C (pa3BepHyTbIii 0TBET)
17. [lepeuncnure MakKCUMyM BO3MOKHBIX CIIOCOOOB 3alIUTHI OT BParoB Y KMBOTHBIX U PACTEHUI.
CymiecTByIOT J1 aOCOJIOTHO HA/ICKHBIE CPEJICTBA 3AIUTHI?

18. Ompenenure Tun OOpHOBI 3a CyIIECTBOBAaHHE, YKa3aB Ha CTPOYKE YCIOBHOE 00O3HAUCHHE
(B.B. — BHYTPUBHIOBas, M.B. — MeXBHJIOBasg, O.C.H.y. — Oopn0a ¢ HeOIaronpusATHBIMU
YCIIOBUSIMU):

a) B TYHJIpE BCE JEPEBbsI KAPIUKOBBIE. . .

b) B TrHEAO JaCTOYKH-OEPETOBYIIKH 3aI0JI3/1a 3Mesl. . .

C) Ha KUCIJIOM MOYBE MOJIYYUIIU IJIOXOM YpoXKail sS’uMEHS. . .
d) dYailiKu )XMBYT KOJIOHUSIMU. . .

Bapmuanr 2
A (TecTOBOE 3aJaHHE C BLIOOPOM OJHOI'0 MPABUJIBLHOI0 OTBETA)
1. OcHoBaTens Hay4YHOU cUCTEMaTHKH (KJIacCU(UKALINN):

a) Jlx. Peit
b) K. Jlunneit
¢) Y. JlapBun

d) XK.-b. Jlamapk
2. Kak, cormacuo B3rmsgam JK.-b. Jlamapka, BHEmIHSIA Cpela BIUAET Ha IMPOTPECCHUBHYIO
HBOJIOIHMIO OPTAaHU3MOB — Pa3BUTHE OT MPOCTHIX OPTAaHU3MOB JIO CJIOKHOOPTaHU30BAHHBIX:

a) CIOCOOCTBYET BOJIIOIIUU

b) mpensaTcTByeT eit

C) HE BIMSCT HA HEE
3.CornacHo B3magam Y. JlapBuHa, €CTECTBEHHBIH OTOOp MPUBOAUT K:

a) BBDKHMBAHMIO B TTOKOJICHUSAX HAHMOOJIEEe MPUCITIOCOOICHHBIX 0CO0CH

b) rubenu B MOKOICHUSX HAUMEHEE MPUCITOCOOICHHBIX 0CO0CH

C) BO3HUKHOBCHHIO TPUCIOCOOJICHHOCTH (aJamnTaluii) y OpraHu3MOB K YCIIOBHUSM

CYIIECTBOBAHUS

d) W3MEHYMBOCTH, MPEIOCTABISIOMINI MaTeprall sl pa3BUTHUS IPUCTIOCOOIEHHOCTH
4. BoXXbH KOPOBKHM M OCHI HUMEIOT SPKYIO OKpAcKy. YKaXKHUTE TepMHH, 0003HAUYaromIUi 3TO
SIBJICHUE:

a) ajanranus

b) MuMuKpUs

C) MAaCKHPOBOYHAs OKpacka

d) mpenynpexnaaromas (yrpoxaroiias) okpacka
5. HaszoBure siBIieHHE, TPUMEPOM KOTOPOTO CIYXKHUT 3€JeHas OKpacka T'YCEHHIl HACEKOMBIX,
NECTPOOKpAIlIEHHbIE sTila NTUL, Oeslas OKpacka MecIoB:

a) ajanranus

b) mMumuKpus

C) MaCKHpPOBKa

d) mpenymnpexmaromas (yrpoxaroiias) oKkpacka
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6. HazoBute hopmy MexBHUI0BOM OOpHOBI 3a CyIIeCTBOBaHUE, KOTOpas OOBIYHO MpHOOpeTaeT
HauOoJee OCTPbIi (HaPsKEHHBIN) XapakTep:

a) XHUIHUYECTBO

b) mapasutuzm

C) KOHKYPEHLHS

d) KBapTUPAHCTBO
7. Ilpumep MaCKUpPOBKH:

a) 3eJIeHas OKpacKa y MeBYEero Ky3HEUHKa

b) cxoacTBO B OKpacke u popMe Tel I'yCeHHIIb 0a00UKU-TISIACHHIIBI C CYIKOM
C) spKO-KpacHasi OKpacka y 00Xbeil KOpOBKH

d) cxomcTBO B OKpacke OpIOIIKa Y MyXH-KYPUYaJIKH U OCHI

8. HazoBute By 60pbObI 32 CyLIECTBOBaHHE, PE3YAbTATOM KOTOPOTO SIBJISETCS HaJU4uEe SPKOU
OKpackH y 00KbUX KOPOBOK U OC:

a) BHYTPUBHJOBAs
b) MexBuIOBas
c) ©6opnba c HeOIaronpuATHHIMU (PaKTOpaMU HEKUBON HPUPOIbI

9. HazoBuTe siBeHUE, KOTOPOE CIYKUT IPUMEPOM MUMUKPHUU:

a) Myxa-OoJbIIerojoBKa mo ¢gopMe U OKpacke moxoxa Ha 0cC
b) cBetioe OprOXO U TEMHas CIIMHA PBIO

C) 3eJEHBIH IBET Ky3HEUHKa

d) cxozacTBO (hOpMBI TETIA MMHTBUHOB U TIOJICHEH

B (TecToBoe 3a1aHne ¢ BLIDOPOM 0JHOTO NPABUJIBHOIO OTBETA)
10. Kakoe 13 yTBepKAeHHI coBIIagaeT co B3rsinaMu Jlamapka:
a) CIOHBI TpU JOOBIBAHMHM THIIM BBIHY)KICHBI OBUIM IOCTOSIHHO BBITATHBATH CBOIO
BEPXHIOIO TYOy, 4TOOBI TOCTaTh MUILY. DTOT NMPHU3HAK NepeaaBaics M0 HACIeACTBY. Tak

BO3HUK JUIMHHBINA X000T CJIIOHOB.
b) cpeau MHOXecTBa CIOHOB OBLITH >KUBOTHBIE C XO0OTaMM pa3HOW ANMUHBL Te U3 HUX, Y

KOro ObLJT X000T HEMHOTO JUTMHHEE, 00JIee YCIEITHO JOOBIBAIM ceOE MUIIY ¥ BBIKUBAIIH.
DTOT mpU3HAK TepefaBalicsd MO HAcIeACTBY. Tak MOCTENEHHO BO3HUK JUIMHHBIN X00OT

CJIOHOB.
C) CJIOHOB, KakK H BCCX KHBOTHBIX, CO31a] BOF, MMO3TOMY BCC€ CJIIOHBI C MOMCHTA

BO3HUKHOBEHUS 00J1aJal0T AJTMHHBIM X000TOM
11. MlckyccTBEHHBIE CUCTEMBI KJIACCU(PUKAIUU OPTaHU3MOB OTPaXKAOT:

a) CTeleHb POJCTBA Pa3IMYHbIX BUIOB

b) BHemIHee CXOACTBO PA3IUYHBIX BUI0B

C) BHYTpPEHHEE CXOACTBO Pa3JINYHBIX BUIOB

d) BHeurHee U BHYTPEHHE CXOJCTBO PA3IMYHBIX BUIOB

12. K10 13 y4eHBIX OJHUM U3 MEPBBIX OOBSICHSI MHOT0OOpa3ue BUIOB CIEAYIOIIUM 00pazoMm:
pasnudHbie (GOPMBI KUBBIX OPTraHU3MOB MOSBUJINCH B PE3YJbTATE MOCTEIEHHOTO YCIOKHEHUS
’KHU3HHM TIOCIIE €€ CaMO3apOXKICHHs?

a) ApwucroTtenb

b) K. Jlunneit

c) X.-b. Jlamapk

d) A.H. Cesepion
13. HazoBute popmy MexBUIOBOI OOPHOBI 3a CYIIECTBOBAHKE, K KOTOPOH OTHOCST CIICAYIOIIHE

IMpUMCEPHBI: aCKapula, o0HuTast B KHUIIEYHHUKE YCJIIOBCKA, IMUTACTCA TOTOBOM THILEH U BBIACIISCT
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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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