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Tpeodosanusa ®PI'OC k o0pa3oBaTeIbHBIM pe3yJbTaTaM:

Ilpeomemmnoie pesynomameol.
[IpenMeTHbIe pe3yabTaThl OCBOEHHUS OCHOBHOW 00Opa3oBaTENbHOM IMPOrpaMMbl 00ECIIEYMBAIOT
BO3MOYKHOCTh JalbHEHIIET0 YCHEIIHOr0 MPO(ECCHOHATBHOTO OOy4YeHHs M TpOQecCHOHATBHON
JIeSITENIbHOCTH.

Kop ITP DopMyJIHpOBKa

IP 1 c(OPMHPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HayYHOMH
KapTHHBI MHpa U HAYYHOTO MHPOBO33PEHUS, O BKJIA/IE POCCUUCKUX M 3apyOeKHBIX
yu€HbIX OMOJIOrOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHATIBHON IPAMOTHOCTH Y€JI0BEKa
JUIs peIIeHUs] )KU3HEHHBIX 3a]1a4;

ITP 2 YMEHHUE pPacKpbIBaTh COJEPKaHNE OMOIOIMYECKMX TEPMUHOB U ITOHSTU: )KU3HB,
KJIETKa, OpraHu3M, Merabonm3Mm (OOMEH BEIIECTB M NPEBpAICHHE SHEPTHH),
romeoctad  (caMoperyisuus), YpOBHEBas ~ OpraHu3alMs  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BE/ICHUE (PENPOAYKLHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BuTHE, BUJ,

MOIYJISIHS], TeHO(OH/T, SBOJIOIMS, IBIKYIINE CHUIIBI ((PAaKTOPBI) IBOIIOIHH,
IPUCIIOCOOTIEHHOCTh OPraHU3MOB, BUZ000pa30BaHNUE, IKOJIOTHUECKUE (PAKTOPBI,
9KOCUCTEMa,  HPOAYLUEHThl,  KOHCYMEHTBI,  PEAYLEHTbl, LeNu  I[UTaHuf,
9KOJIOTHYECKasl MHMpamuia, OMoreoleHos, ouocdepa;

I1P 3 yMEHHUE U3JIaraTh OMOJIOTUYECKHE TEOPUH (KIETOYHAsI, XPOMOCOMHas,
MyTallMOHHAs, IEHTpajbHas JorMa MOJIEKYJIsIpHON Ouonoruu), 3akoHel (I
Menpens, T. Moprana, H.W1. BaBunoBa) u yueHus (o 1eHTpax MHOroooOpasus u
MIPOUCXOXKACHUS KyIbTypHBIX pactenuit H.W. BaBunosa), apomntormonnas reopus Y.
JapBuHa,

CUHTETHYECKasi TEOPUS IBOJIOLNH, 3aKOHBI U 3aKOHOMEPHOCTH (3apPOIBIIIIEBOTO
cxoncrea K.M. bapa, yepetoBaHus rIaBHBIX HAIIPABICHUN U ITyTEW 3BOJIIOLIMU

A.H. CeBepuosa, yuenus o 6uochepe B.M. Bepnaackoro), onpeaensite rpaHUIIbI UX
IIPUMEHMMOCTH K JKHBBIM CHCTEMaM;

IIP 4 YMCHHC BJIAACTh METOJaMU HAYYHOI'O TTIO3HAHUSA B OMOJIOTHH: Ha6J'II-O,[[eHI/IC

" OIIMCAaHHUC JXUBBIX CUCTEM, ITPOLECCOB U ﬂBHGHHﬁ, opranu3anus U IpOBCACHUC
OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIIBUKCHUEC TUIIOTE3bI, BHISIBJICHUC 3dBUCUMOCTU
MCXKAY UCCIIECAYEMbIMU BCJIIMYMHAMU, 00BsACHCHHE IMMOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30OBAHHBIX HAYYHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ " 3aKOHOB, YMCHHUC JICJIaTh BBIBOABI
Ha OCHOBAHWH NOJTYUCHHBIX PE3YJIbTATOB,

IIP 5 YMEHUE BBIAEIATH CYIECTBEHHBIE IIPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT

U 2YKapuoT, OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH
MIPOLIECCOB: OOMEHA BEIIECTB U MPEBpAIlleHUs] YHEPTUH B KJIETKe, (DOTOCHHTE3A,
IUTACTUYECKOT0 M HHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PAa3MHOKEHUS, UHANBUYAJILHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3);

I1P 6 YMEHHE BBIJENATH CYIECTBEHHbIE IPU3HAKU CTPOCHHS OMOIOTHUECKUX OOBEKTOB:
BUJIOB, TIOMYJISIIMNA, TPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, ONOTreOLeHO30B U
9KOCUCTEM,  OCOOCHHOCTM  NPOLECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHMI000pa30BaHUs, NPUCHOCOOIEHHOCTH OPIraHU3MOB,
JEHCTBUS KOJOTHYEeCKNX (PaKTOpPOB Ha OPraHU3MBbI, MEPEeHOCca BEIIECTB U MOTOKA
JHEPIMM B DKOCHUCTEMAaX, AHTPOIIOTCHHBIX WM3MEHEHUHM B DJKOCUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUECKUX IIUKIOB B Onocdepe;

IP 7 YMEHUE NMPUMEHSTh MOTy4YeHHbIE 3HAHUS JUIs1 00bSICHEHUS] OMOJIOTMUYECKUX
MIPOLIECCOB W SIBJIICHUW, I NMPHUHATUS NPAKTUYECKHUX PEIICHUH B IOBCEIHEBHOMN
KHM3HU C Lenbl0  obecneueHUss O€30MAaCHOCTU CBOETO 3/I0pOBbsS U 310pOBbsS




OKpYKaIOIIUX JIOJEH, COONI0IeHNsT HOPM TPAaMOTHOTO MOBEACHUS B OKpYKaromleH
MPUPOJHON Cpele, TOHMMaHUE HEOOXOJUMOCTH HCIOJIB30BaHUS JOCTHKEHUHN
COBPEMEHHOM ouonoruu u OMOTEXHOJIOT U JUTSt palMOHAIIBHOTO
MIPUPOJIONOIL30BAHUS;

I1P 8

YMCHHUEC pE€HIATh 3JIECMCHTAPHbIC OMOJIOTMYECKHE U Te€HETHYECKHUE 3aJa4d Ha MOHO- 1
I[I/II‘I/I6pI/II[HOG CKpCIHIMBAHUC, CHCIIJICHHOC HACJICAOBAHUC, COCTABJIATL CXCMBI
MOHOFI/I6pI/I,Z[HOI‘O

CKpCHIMBaHUA UId MOPCACKA3aHUA HACJICAOBAHUA IIPHU3HAKOB Yy OPraHu3MOB,
COCTAaBJISITh CXEMBI IIEPEHOCA BEHICCTB U OHCPTHUU B OKOCUCTEMAX (I_IGHI/I HI/ITaHI/IH);

I1P 9

YMEHHE BBITIONHSATH JIA0OpATOPHBIC U MPAKTUYECKUE padOThI, COOII0IATh MpaBUia
pu paboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

ITP 10

YMEHHUE KPUTHYECKU OLEHUBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO
OMOJIOTMYECKOTO  COJEpXKaHMs, BKIIOYAIONIYI0 I[ICEBJOHAY4YHbIE 3HAaHUSA U3
Pa3IUYHBIX MCTOYHHKOB (CPEACTBa MAacCOBOM WMH(pOpPMAIMU, HAYYHO-TIOMYJISPHBIC
MaTepHuaibl), STUYECKHUE AacleKThl COBPEMEHHBIX HCCIEAOBAaHUM B OHOJIOrHH,
MEJULIHUHE,

OMOTEXHOJOTMH, paccMaTpuBaTh  I[NI0OAJbHBIE  JKOJIOTMYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 11O OTHOMICHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

IP 11

yYMEHHE CO37aBaTh COOCTBEHHbIE MICHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast
OMOJIOTMYECKYl0  HH(QOpPMAIMI0 W3  HECKOJBKUX  HCTOYHHKOB, T'PAaMOTHO
WCIOJIb30BaTh MOHATUHHBIN armnapar OUOJIOTHH.

O©oOoONO OIS, WN B

1. Bonrpocsl Aj1 NOATOTOBKM K Au(3aueTy (TeopeTHYecKHe BOIPOCHI)

. Ha xakue rpynnel 1enastT XuMudeckue 31eMeHThl kieTku? [IpuBeaure npumepsl.

. [lepeuncnure ypoBHH opranu3anuu 6uocuctem. [lpuBeaute npumepsl.

. KakoBbI pyHKIIMH BOJIBI B KUBOM KIIETKE?

. B yem 3axmrogarorcs Onosiornueckue GyHkiuu 6enkoB? [IpuBenure mpumepsl.

. Kak knaccuunmpyrorces KIeTouyHbIe OpraHOUIb1?

. Ha xakwue sTambl IensT 3HepreTudeckuii ooMeH? JaliTe MM KpaTKyro XapaKTepUCTHKY.
. Ha xakue stanbl genst 6uocuntes Oenka? Jlaiite MM KpaTKyro XapaKTepUCTHKY.

. OxapakTepu3yiTe BUIbI KIETOYHOTO JICTIECHUS.

. [lepeuncinte OCHOBHBIE 3aKOHBI T€HETHUKH.

10. ITepeuncnuTe OCHOBHBIE JOKA3aTEIbCTBA IBOIIOIUN

11. B yeM 3akir04ar0TCsi OCHOBHBIE MOJIOXKeHUs Teopun lapBunHa?

12. KakoBBI ABMKYIIME CUITBI M PE3YITBTATHI ABOJTIOIUH?

13. Kak knaccupunupyrotces sxosorudeckue gpaxtopsl? [IpuBenure npuMepsl.
14. [lepeuncnure BUabl OMOTHYECKUX B3auMojielicTBul. [IpuBenuTe npumepsl
15. ConocTaBbTe NpU3HAKU IPUPOAHBIX U €CTECTBEHHBIX IKOCHCTEM.

Yeaowcaemviii cmyoenm! Bam npeonazaemcs svinonnums 30 3a0anuii 8 mecmogotl ¢popme 0t
KOHMPONSL YCOOCHHBIX 3HAHUL U NPAKMUYECKoe 3a0anue Olisi OYeHKU O0C80eHHbIX ymenuu. Kaowcoas
yacms ougzavema oyenusaemcs. Mmozosas oyenka cxkiaovieaemcs Kax cpeouee apugpmemuueckoe

2. 3ananus B TecTOoBOM opme

08YX 3a0aHUll, C y4emom mekyuell ycnesaemocmu no y4eOHou OUCyYuniuHe.

3agaHus /15 IPOBEPKH YCBOEHUS 3HAHUIA.

Kpumepuu oyenxu mecmoswvix 3a0anuii.




Ipasunvrwiti omeem Ha 6onpoc oyernusaemcs 8 1 6ai, HenpasUIbHLINL OMEem Ul €20 OMCYMCcmaue —
HOIb OALN08.

OrneHka ITporeHT npaBUIIBHBIX OTBETOB
5(OTIMYHO) 90% - 100%
4(xopor1o) 70% - 89%

3(yIOBIETBOPUTEILHO) 55% - 69%
2(HeyIOBIETBOPUTEIILHO) 54% u meHee

Bpemsa na evinonnenue 3aoanuii: 1 akademuveckuti yac.

|. BoiOepuTe 01MH BepHbIii OTBET
1. B monexyne JJHK 100 nyxneomuoos ¢ mumunom, umo cocmagisem 10% om obweeo xonuvecmsa.
CKOIbKO HYK1€0muo08 ¢ 2yaHuHom?

a) 10%;

6) 90%;

B) 80%;

r) 40%.

2. B 08yx yensx monexkynol JJHK nacuumwvieaemcsa 3000 nyxneomuoos. Hugopmayus o cmpykmype
benxa kooupyemcs Ha 00OHouU u3 yeneti. CKOIbKO 3aKOOUPOBAHO AMUHOKUCIOM Ha 00HoU yenu [THK?:
a) 500;
6) 1500;
B) 3000;
r) 300.

3. Kakoil npusnak He nooxooum 0is onucanus monexynvt JJHK?
a) CoIepKUT pudo3y;
0) COAEPKUT a30TUCTOE OCHOBAHWE THMUH,
B) HWMEET aHTUIAPaJUICIIbHBIC IS HYKICOTH/IOB,;
I) y 9YKapHOT HaXOAUTCA B SpE.

4. Kaxoii npuznax nooxooum ons onucanusi monexyivt PHK?
a) COJNIEPKUT TUMHUH;
0) COmEepXKUT Ne30KCUpUO03y;
B) COJAEPKHUT pHOO3Y;
I') WMEET aHTHITAPAIIICIIBHBIC e HYKJICOTH/IOB.

5. [ns mumoxoHopuii xapaxkmepHi'
a) JBe MeMOpaHsbl,
0) CTONKH THJIAKOUJIOB;
B) HaJlu4ue Xjopopuiia,
I) HaJu4ue AUKTHOCOM.

6. B niacmuodax npoucxooum.
a) okuciuTensHoe pochopunupoBaHue;
0) pukcanust atMoc(epHOTO YIIECKUCIOTO Ta3a,;
B) TJIMKOJIN3;
r) HakoruieHue ATO.

7. K nonucaxapuoam He OmMHOCUMCA
a) IeJITI0II03a



0) XUTUH
B) MypEUH
r) caxaposa

8. ecenemuueckue 3akoHbl ObLIU BNEPBLIE CHOPMYTUPOBAHDL.
a) XK.-b. Jlamapkowm;

0) I'. Mennenewm,

B) U. J/lapBuHbIM;

r) K. JIunueem.

9. B csemosoii cmaduu pomocunmesa He npouUcxooum:
a) ¢ukcarus arMoc(hEepHOTO YIIICKUCIOro rasa;

0) doronus;

B) HAKOIUICHUE BHICOKODHEPTETHUCCKUX MOJICKYJT;

r) BO30Y)XJICHHE MOJICKYJIbI XJI0poduILIa.

10. K npoxapuomam omuocsmcsi:
a) IpOCTEHIIIHE;

0) MEeHUIMILUT U aCTICPTHILI,

B) CHHE-3€JICHbIC BOJIOPOCIIH;

r) 6akreprodary;

11. B unmepgaze npoucxooum:
a) perkanus JTHK;

0) paspylieHue SAepHOi 000I0UYKH;
B) IIUTOKUHE3,
r) oOpa3oBaHue OMBAJICHTOB.

12. KpoccuHroBep MpOUCXOIHT
a) B mpoa3zy MHUTO3a,;

0) Mexxy 1 u 2 neneHuem mMeinosa;
B) B npohazy 1 meiio3a;

r) B ipodasy 2 meiio3a.

13. Opeanusm ¢ nabopom AaBse sensiemcsi:

a) TOMO3UTOTOM;

0) TMTOMO3UTOTOM;

B) IUTETEPO3UTOTOM;

') TOMO3UTOTOM 110 OJTHOMY TPU3HAKY U TETEPO3UTOTOMN TI0 IPYrOMY.

14. K nemembparHbIM OpeanHoudam Kiemxu OmHOCUMCS:
a) IM30CcOoMa,

0) BaKyoOIb,

B) OIIC;

I') KJIETOYHBIM LIEHTD.

15. I'oe npoucxooum mpancaayus?
a) Ha pubocomax, B IUTOIIIA3ME;
0) B spe;



B) Ha riaakoit JIIC;
r) B Anmapare [ 'oybmKu.

16. Kakoui u3 nepeuucieHHblX HUdice Xapakmepucmux MONCHO UCNOIb3068aMb OJisl ONUCAHUS MeMO008
cenekyu’ MUKpOOP2aHu3mMos?

a) MeTOJ MEHTOpa,

0) WHOpUAMHT,

B) OTOOp IO IKCTEPHEPY;

I') HUCKYCCTBCHHBIH MyTarcHes.

17. Kaxotl yposenv opeanusayuu Jcusot npupoosl npedcmasisem cooot coO80KYNHOCIb NONYIAYUL
PA3HBIX BUO0B, CBAZAHHBIX MEHCAY CODOI U OKPYIHCAIOWEU HENCUBOU NPUPOOOLL.

a) OpraHu3MEHHBIM;

0) MOMyJIAIMOHHO-BUIOBOM;

B) OHOC(epHBIH;

r) OMOTreOlEHOTUYCCKUM.

18. B pesynvmame nono6ozo pazmHoICeHUs: 8 NONYIAYUSIX .

a) BO3HUKAIOT Pa3IMYHBIC COMATUYCCKUE MYTaIlUH;

0) OBICTPO YBENTUYHMBAETCS YUCICHHOCTh 0COOEH BUA;

B) YBEIMYHMBAETCS FEHETUYECKOE pasHOOOpa3ue ocoOei B MOMYIISAILNH,
') COXpaHSETCS TCHOTHII, HICHTUYHBIN MaTEPUHCKOMY.

19. Kak nasvieaemcs epynna pacmenuii, 00be0uHaowas poocmeeHHvle GUObL .
a) CeMEUCTBO;

0) kiacc;

B) pox;

) MOMYJISIHS.

20. Knemounoe cmpoenue — 8adiCHblll NPUSHAK HCUBO2O — XAPAKMEPEH OIS
a) OGaxkTepuii;

0) 6aktepuodaros,;

B) BHUPYCOB,;

I') KPUCTaJJIOB.

I1. BbiOepuTe HECKOJbKHX OTBETOB

21. IIpucnocobnenus k napasumuyeckomy 00pazy JCUsHu, ynpoujeHue e20 OpeaHu3ayul XapaKmepHo
ons.

a) Oenoli uIaHapuy,

0) ObIubEro HEmHS,

B) acKapu[bl;

I) Hepeumbl.

22. Pe3ynbmamom ecmecmeenno2o omoopa A8aomcs.

a) pa3zHooOpa3ue pa3IMYHbIX MOPO] JKUBOTHBIX;

0) cootrBeTcTBHE (POPMBI TE€JIa HEKOTOPHIX HACEKOMBIX (hOpME ONBUISIEMBIX MU IIBETKOB;
B) COpPTOBOE pa3HOOOpa3ue KyIbTYPHBIX PacTEeHUil,

r) pa3HooOpa3ue POTOBBIX alapaToB HACEKOMBIX.



23. Kakue u3 nepequcieHHblX apoMOPHHLIX NPUSHAKOS NO360MUNU MAEKONUMAIOWUM OCBOUND
PA3H000OpasHble cpedvl OOUMAHUS

a) TeIJOKPOBHOCTB;

0) JIErOYHOC JbIXaHHUC;

B) TMOSIBJICHUE MOJIOUHBIX JKEIIE3;

I) HaJU4ue rPyJAHOMN KIETKH.

24. [IpucnocobneHuamu nmuy K noiemy AGNAI0MC:
a) TEIUIOKPOBHOCT;

0) Kuib,

B) IOJbIE KOCTH;

I) KOITU Ha MaJibllaX HIYKHUX KOHEYHOCTEH.

25. Hsuocywumu cunamu 3801oyuu no Japeury aeisomcsi:
a) OopnOa 3a cyImecTBOBaHUE,

0) W3MEHYUBOCTD,

B) €CTECTBEHHBIN O0TOOD;

r) Jnpeid reHos.

26. IlonynayuonHvle 80HbL IO

a) CE30HHBIC KOJCOAHHUS YHUCICHHOCTH JICMMHUHTOB,;

0) H3MEHCHHE COOTHOIICHHUM XUITHUK-KEPTBA,

B) BBIpyOKa JEPEBHEB;

I) CHW)KCHHE YUCIICHHOCTH BH/Ia M3-3a JCTPAallMK CPEIbl OOMTaHUS.

27. Asmopamu yuenus o nanpaeienusx sgoatoyuu (CT3) ovinu:
a) H. . BaBuios;

0) K. A. Tumupsses;

B) C. C. YeTBepHKOB,;

r) A. H. CeBepiios.

28. Bvibepume ymeeporcoerus, OMHOCAWUEC K CUHMEMUYECKOU Meopull 36010YUU

a) MUKPO3BOJIOIUS — MPOLIECC, MPOUCXOASIINN B TOMYIALUAX;

0) OCHOBHBIMH PBOJIFOIIMOHHBIMU HAINPABIECHUSMH SIBJISIIOTCS: apoMop(do3, unoa anTarms,
JiereHepanus;

B) BHUJ COCTOUT U3 MOMYJISIIHA;

I') MEXIy OpraHu3MaMH MPOUCXOAUT OOphOa 3a CyIEeCTBOBAHHE.

I11. YcTanoBure cooTBETCTBHE
29. YVemanosume coomsemcmeue medcoy kpumepuem uod u XapaKmepucmuro opeaHusma. K

Kadcoou no3uyuu, OaHHOU 8 nepeom cmoabye, noobepume coomeemcmeayIouyio NOUYUIO U3 6Mopo20

cmonbya.

Kpurepuii Buna XapakTeprucTruKa Opranu3zMa

1. »skomormueckuit a) JUIMHA XBOCTa CUHMIIBI HE ITPEBBIIIAET JUIMHBI €€ Tea

2. Mopdomornyeckuit 0) pacmpocTpaHeHHue O0JIbIIOro NECTPOro IATia B
npezesnax apeaina

3. OMOXUMHYECKHUIt B) CHOCOOHOCTH OenieHbl YEPHOUM CUHTE3UPOBATh U
HAaKaIlJUBaTh aJIKaJIOW]IbI

4. reorpaduueckuit I) JpeBECHbI 00pa3 )KU3HU OOBIKHOBEHHOW KBaKIIH

II) OANHAKOBOC KOJINMYECTBO XpPOMOCOM

30. Yemanosume coomsemcmeue MleC()y 0okazamenbCcmeamu I6OJIIOYUU U UX NPUMEPAMU .



JlokazarenbCcTBa HBOTIOLUU [Tpumepsl

1.

2.
3.
4

OHMOXMMHUYECKHUE a) CXOACTBO XMMHYECKOI'O0 COCTaBa KJICTOK
L[IATOJIOTNYECKUE 0) CXOJCTBO CTPOCHHS KIIETOK
[MaJICOHTOJIOTHUECKHUE B) HCKOIAeMbIe MePEeXOTHbIC (DOPMBI
IMOPHOJIOTHYCCKUE I') 3apOJIBIIIEBOEC CXOJICTBO OPIaHU3MOB

1) SKHUBBIE MEPEXOIHBIE (POPMBI

3ajanus 1J151 NIPOBEPKU OCBOCHUS YMEHHUM.

Yeaowcaemwviii cmyoenm! Bam npeonazaemcs 8binoJHUmMb npaKkmuieckoe 3a0anue.

Kpumepuu OYEHKU NPAKMU4YECKO2cO 3a0aHUA.

Onenka Kpurepuii
5(0THM4HO) Bce BapuaHTa npaBuibHbIe
4(xopo1110) Opna ommOKka

3(yIOBIETBOPUTEIHHO) JIBe ommoOKu
2(Hey10BJIETBOPUTEINILHO) Her npaBuinbpHBIX BApUAaHTOB

3. IlpakTryeckoe 3aJaHue

JloTIoNHY KOMILUIEKT IUJAKTUYECKUX KapTouek 1o teMe «CTpoeHne 3yKapuOTUYECKOM KIETKU» U3
TEPMUHOB, IIPEIIOKECHHBIX HUXKE:

Opranoun OcCo0eHHOCTb CTPOCHHUS OyHKIMH
XpaHeHue
Anpo A HAaCJIEACTBEHHON
nHpopmanuu
MuroxoHapus JIBymMmeMOpaHHBII opraHouI. b
BuyTtpennss memOpana oOpasyet
KPHUCTBI.

B HemeMmOpaHHBbIi opraHou] KJIETKU Cunre3 Genka

BapuaHThl OTBETOB K MPAKTUUYECKOMY 3aJJaHHIO:

1. Membpana umeet nopsl

2. Cunre3 ATD

3. Co3paroT opraHu4ecKue BelecTBa U3 HEOPraHMUECKUX
4. PubGocomsl

5. Kierounoe nuieBapeHue



ITaJI0HbI OTBETOB
1. OTBerbI Ha TeOpeTHYECKHE BONMPOCHI

1. Ha kakue rpynnsl AeJsIT XMMHU4YeCKHe 3j1eMeHThI KieTku? [IpuBeaure npuMepsbl.

XUMUYECKHUE IIEMEHTBI JACIATCS Ha 3 TPYIIIIbL:

MakposnemMeHThl (KUCIOpOAd, a30T, YIIIepol, BOJAOPOI, Kaauil, HaTpUH, KaJIbLIUI *Kejne30, cepa,
dbocdop, Maruuii)

MukpoanemeHTsI (00p, K0OATBT, MElb, ITMHK, OpoM, 101, MOTHO ICH)

VY abTpaMUKpO3IEMEHTHI (ypaH, e3uid, paanid, 30J0T0, [IE3Ul, CeIeH, OCPUILTUN, PTYTh)

2. llepeuncianre ypoBHu opranuzanuu d6mocucrem. IlpuBegure npumepsbl.

Bh1enstoT BoceMb OCHOBHBIX CTPYKTYPHBIX YPOBHEH KU3HU:

Monexynspusiii — JIHK; kierouHslii — KieTka, OpraHOWAbI; TKaHEBBIH — oOpa3oBaTeibHast
TKaHb, OpPraHHbI — IOYKa, CEpALE; OpraHU3MEHHbIH — ['MIpa OOBIKHOBEHHAs; MOIYJSALHOHHO-
BUJOBOM — moOmynAuus 3aiina-Oensika; OMOTEeOLIEHOTUYECKH — SKOCHCTEMa XBOMHOIO Jeca;
OuocQepHsbIil — HIKOCUCTEMA TUIAHETHI 3eMIIS.

3. KakoBbl GyHKIIMH BOJBI B )KHBOIl KJIeTKe?

- YCKOpEHUE XUMUYECKUX PEaKLUi 3a CUET PaCTBOPEHHUs BELIECTB B BOJE,;

- ofecrieueHNe IMEPEMEIICHUsT BEIIECTB: MOCTYIUIEHHE OOJIBIIMHCTBA BEIIECTB B KIETKY U
yIlaJI€HUE UX U3 KJIETKH B BUJIE PACTBOPOB;

- obecrieyeHre pacTBOPEHUSI MHOTUX XMMHUECKHX BEIIECTB (psiia cojeil, caxapos);

- y4acTue B psAJie XUMUYECKUX pEaKLui;

- y4acTue B IPOLECCE TEIUIOPETYIIALUN;

- o0ecrieueHue Typropa.

4. B yeMm 3aki04aroTcsa Ouosornyeckue Gpynkunu 0eaxkos? IlpuBeaure npumepsl.

- CTpyKTypHasi (KepaTWH BOJOC M HOITEW, KOJUIAreH COCIWHUTEIBHONM TKAaHU, MYIHHBI
CIIU3UCTHIX BBIJCIICHU);

- KatanuThieckast ((hepMeHTbl);

- TpaHCTOPTHAS (TeMOTI00WH, MUOTJIOONH, alTbOYMHUHBI. CHIBOPOTKH);

- 3amuTHas (aHTUTENa, GUOPUHOTEHBI KPOBH);

- COKpaTHUTeIbHas (aKTHH, MMO3WH MBIIIEYHOHN TKaHN);

- TOPMOHaJIbHAs (MHCYJIHMH, TACTPHH);

- pe3epBHas / muTaTeNnbHas / 3amacHas (OBaIbOYMHUH);

- sHepretuueckas (17,6 kJx, unu 4,2 Kkaj, SHEpruu Ipu pacieruieHuu 1 r).

5. Kak kiaaccuguuupyoTcs KieTo4YHble OPraHou/ibi?

Opranonipl KIETKH NOAPA3IEISIFOTCS Ha:

HemeMmOpanHbie - puOOCOMBI, KJIETOYHBIA LIEHTP, MUKPOTPYOOUKH, OPraHOMJbI JABUKECHUS
(PKT'YTHKH, PECHUYKH )

OnnomeMOpannsbie - DI1C, kommeke (anmnapat) ['onbaxku, TM30COMBI U BaKyOJIH

JIBymeMOpaHHbI€ - IJIaCTH/Ibl, MUTOXOHJIPUH.

6. Ha xakme 3Tansl 1e/ AT JHepreTudeckuii o0Men? Jlaiite *M KPaTKYI0 XapaKTEePUCTHKY.

B oHepretmueckoM 0OMEHE BBIACNAIOT TPU OdTama: MOATOTOBUTENbHBINA, aHA’pPOOHBIM
(OeckucnopoHbId) M a3poOHBIN (KHcIOpoaHbIH). Ha mepBom 3Tame mojauMepsl pacUICIUISIOTCS 10
MOHOMEPOB; Ha BTOPOM — IJItoko3a pacuierisiercs 10 [IBK u o6pasyercs 2 AT®; na tpetbem - TIBK
OKHCIISIeTCs 10 YITIEKUCIIOTo ra3a U Bojibl, o0paszyercs 36 ATO.

7. Ha kakue 3Tansl AeJadaT OMocuuTe3 Oeska? JlaiiTe *M KPaTKYI0 XapaKTePUCTHUKY.

buocunTe3 Oenka COCTOUT M3 JIBYX ATAloOB: TpaHCKpuNus (oOpa3zoBaHHe MH(OPMALMOHHON
PHK no wmarpune AHK, mporexkaer B sape KIETKE) M TpaHCHsAUusa (dTa CTaaus INPOXOJUT B
HUTOIJIa3Me KJIeTKH Ha pubocomax). Ilocme »3Tux 23TanoB OPOXOAST MOCTTPAHCISIMOHHBIE
MOJU(UKAIMH TOTUIETITHAHON eI .



8. Oxapakrepu3syiiTe BUAbI KJI€TOYHOIO J1eJIeHHS.

CymectByeT 3 criocoba JieieHust KJIETOK:

- aMUTO3 — JIeJIEHHE KJIETKH Oe3 BHIUMBIX H3MEHEHHH XpOMOCOMHOro ammapata. OHO
MIPOUCXOJUT IMMyTEM MPOCTON MEPETSHKKU siipa U IIUTOIIa3Mbl. XPOMOCOMBI HE BBISBIISIOTCS, BEPETEHO
neneHus He oopazyercsi. CBOWCTBEHEH HEKOTOPHIM YMOPHOHAIBHBIM U TTOBPEKICHHBIM TKAHSM.

- MUTO3 — CIIOCOO JENEeHUs] COMAaTUYECKUX U MOJIOBBIX KJIETOK Ha CTaauu pazMHokeHus. Ilpu
3TOM M3 OJHON MAaTepUHCKOW KJETKH OOpa3yloTCsl JIBE€ JOYEpPHHUE C IOJHBIM, WIU JUILUIOHIHBIM,
HabOPOM XpPOMOCOM.

- MeW03 — 3TO cnoco0 JeJeHHs MOJOBBIX KJIETOK Ha CTaJMM CO3pPEBaHUS, MPU KOTOPOM H3
OJIHOM MaTepUHCKON KJIEeTKM oOpa3yrorcs 4 [OuYepHHME C IIOJIOBHHHBIM, TalUIOMAHBIM, HabOpoM
XPOMOCOM.

9. Ilepeunciure OCHOBHbIE 3aKOHbI T€HETHKH.

[lepBoiii 3akoH MeHnens (3aKoH eTuHO00pasusi): MPH CKPEIMBAaHUKA TOMO3UTOTHBIX 0co0ei,
BCE TMOpH/IbI IEPBOT0 MOKOJIEHUS €TUHOOOPA3HBbI.

Bropoit 3akon Mennens (3aKOH pacIICIUICHHUs): TMPH MOHOTHOPHIHOM CKPEUIMBAHUU
reTepPO3UrOTHBIX 0COOE BO BTOPOM IOKOJEHHMU HaOirogaeTcs paciueruienue no ¢exoruny 3:1 u no
resotuny 1:2:1.

Tpetuii 3akoH MeHzens (3aKOH HE3aBUCUMOT'0 HAClIe0BaHMs): TeHbI Pa3HbIX aJUIENIbHBIX Map U
COOTBETCTBYIOLIME UM MPU3HAKU HACIEAYIOTCS HE3aBUCHMO.

3akoH Moprana (3aKOH CLEIUICHHOTO HacjelOBaHMsA): I'€Hbl, JIOKAIN30BaHHbIE B OJHOI
XPOMOCOME HACIEAYIOTCS CLEIIICHO.

10. ITepeunciiuTe OCHOBHBIE JOKA3aTeJIbCTBA IBOTIOLHH.

CXO0JHBIN XUMHUYECKUI COCTaB KJIETOK BCEX >KUBBIX OPraHU3MOB

OO01muii I1aH CTpOEHUs KIETOK BCEX JKUBBIX OPraHU3MOB

VHUBEpCATILHOCTh TEHETUYECKOT0 KoJIa

EnvHbIe IpUHIMITBI XpaHSHHS, PEATH3alNU 1 NIepeadd reHeTHYecKoi HHpopMaum
OMOpHOHaIbHbIE JOKA3aTeIbCTBA HBOIIOLIMH

Mopdosornueckue 10Ka3aTenbCTBa IBOTIOLNN

[TaneoHTONMOrMUECKUE TOKA3ATENBCTBA IBOIOLIUU

buoreorpaduueckue q0ka3aTeabCTBA SBOIIOINN

[Tapa3zuTonornueckue 10Ka3aTeabCTBA IBOJIOLUN

11. B 4em 3aKJII04aI0TCH OCHOBHBIC MOJ10KeHUsI Teopun JlapBuna?

OcHOBa 3BOJIIOLIMOHHOTO NTPOLIECCA - HACIEACTBEHHAs! H3MEHUUBOCTh

Kaxnplii Bua cnoco0eH K HEOTPaHWYEHHOMY pa3MHOXKEHHIO, OJHAKO OrpPaHMYEHHOCTb
KU3HEHHBIX PECYpPCOB MPEMATCTBYET ATON CLIOCOOHOCTH

['maBHBIC MBMKYIIME CHUJIBI 3BOJIONMU - O0OphOa 3a CyIIECTBOBAHME M €CTECTBEHHBIH OTOOD,
Marepuai JIjisi KOTOPBIX MOCTABJISIET HACJIEICTBEHHAs! M3MEHUYMBOCTh (HOBBIE TIPU3HAKU y ocobeil). B
pe3yibTaTe BBDKMBAIOT HanboJiee MpUCIIOCO0IEHHBIE OCOOH.

B pe3ynbraTe ecTecTBEHHOro 0TOOpA MPUCIOCOOIEHHBIE OCOOM BBDKMBAIOT, PA3MHOXKAIOTCA U
TaKUM 00pa3oM HaKaIUIMBAIOT IPUCIOCOOUTENbHBIE TPU3HAKU

12. KakoBbI ABHIKYIIIHE CHJIBI H Pe3yJIbTAaThl 3BOJTIOLUN?

JBuwxyme  cunbl  ((aKTOPHI)3BOJIIOLNUU:  MYTAalMOHHBIM  IpolEecC, KOMOWHATHBHAs
M3MEHYMBOCTb, TIONMYJISIIMOHHBIE BOJHBI, Jpel() TeHoB, 301U 1 Murpanus. EcrecTBeHHbIH 0TOOp —
HanpaBIAOMUNA (aKTOp 3BOJIOLUMU. Pe3ynbTaThl 3BOJIOLMHU: MPUCIIOCOOIEHHOCTh OPraHU3MOB H
BUZ000pa30BaHue.

13. Kak knaccuguuupyrorcs 3xoaorndeckue gpaxkropnoi? Ilpusenure npumepsl.
Bce m3BecTHBIE DKOJIOTHUECKHE INpHU3HAKW CPE€IAbl B 3aBUCHUMOCTH OT HX IMPOHUCXOXKICHUA U
XapakTepa BIUSHUS JIeNAT Ha TPU OCHOBHBIE TPYMIBI: aOHOTUYECKHE, ONOTUYECKHE, aHTPOIIOTEHHBIE.



K abuoTtndeckum oTHOCSATCS (PaKTOPHI HEOPTraHUUECKOI U HEXKUBOM MPHUPOBI, K OMOTHUECKUM
— BO3JCHCTBHE >XUBOW MNPUPOABI (B TOM YHCIE U 4YEIOBEKa), K aHTPOMOTeHHBIM — (HOPMBI
NesITeIbHOCTH YeJIOBEKa, IPUBOAIINE K H3MEHEHUIO MMPUPOABI KaK cpeibl OOUTaHUs IPYTUX BUJOB.

14. Ilepeyucaure BUAbI OMOTHYECKUX B3aumMoaeicTBuii. [IpuBenuTe npumepsl.
- HelTpanu3M (J10ch U 6abouka)

- aMeHcaJIU3M (€JIb U TpaBa Mo HeMl)

- KOMMEHCAJIM3M (3J1aKu 1 000OBBIC HA TIOYBAX OCAHBIX a30TOM)

- IPOTOKOOIIepaIys (HaCEKOMOOIBIISIEMOE PACTEHHE U TTUea)

- KOHKYpPEHIIHS (JIica U BOJIK)

- MyTyaJiu3M (rpud 1 BOJIOPOCIH B TEJIE JINIIAWHUKA)

- XUITHUYECTBO (TUApa U UH(PY30pUHN)

- Mapa3uTu3M (IIUPOKUI JICHTEI U PbIOa)

15. ConocraBbTe NPU3HAKU MPHUPOIHBIX H €CTECTBEHHBIX IKOCHCTEM.

[IpuponHble HSKOCHUCTEMBI: O0pa3ylOTCS CaMOCTOSITENIBHO B Ppe3yibTaTe €CTECTBEHHBIX
MPOIIECCOB; HE TPEOYIOT 3HAUYMUTEIHHOTO BMEIIATENLCTBA YENIOBEKA; UMEIOT OOJbIIOe pa3zHOoOOpasue
BUJIOB M CHOCOOHOCTh K camoperymsauuu; Oosiee CcTaOMIBHBI M YCTOWYUBBI K HW3MEHEHUSIM
OKpY>KaloIlEu Cpeibl.

HckyccTBEeHHBIE JKOCHCTEMBI: CO3JAIOTCS YEIOBEKOM; MOTYT OBbITh Oojiee ySI3BUMBI U
YYBCTBUTCJIbHBI K HM3MCHCHHAM, OIPaHUYCHHLI B pa3H006pa3I/H/1 BUAOB MW 3aBUCHUMBbI OT YCJIOBCKA,
TpeOyIOT MOCTOSIHHOTO YXO0/1a U YIIPAaBJICHUS.

2. Ki110uu 0TBeTOB HA 3aJJaHUs B TeCTOBOM (hopme.

Homep 112|345 |6 |78 9 10 |11 | 12| 13 |14 | 15
BONpoca

Byksa r a a | B a | 0 r 0 a B a B B r a
PaBUIBHOTO
OTBETa

Homep 16 |17 |18 | 19 | 20 | 21 | 22 |23 |24 | 25 | 26 | 27 | 28 |29 | 30
BOIpOCa

byksa r r B B a |0B|Or|aB|0B|abB|ab|Br|aos |1r|la
PaBUIBHOTO 2-a | 2-6
OTBETa 3-B | 3-B

4-0 | 4-r

3. IlpakTHyeckoe 3ajaHue

DTaoH OTBETAa HA MPAKTUIECKOE 3a/1aHHE.
A-1
b-2
B-4
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