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1. ®OHJA OUHEHOYHbBIX CPEACTB 1O JUCHUIIJIMHE
«OVIIL.13 BUOJIOTI'USD»
1.1. IlacmopT (poHIA OLIEHOYHBIX CPEACTB

@oHJT OIEHOYHBIX cpeAcTB o yuebHou mucturuimHe «OVYII.13 buonorus»
ABJIIETCSI YaCThbIO OCHOBHOW MPO(ECCHOHATIBHOM 00pa30BaTEIbHON MPOrpaMMbl
(mporpaMMbl TMOATOTOBKH CHEIUATMCTOB CPEIHET0 3BEHA) B COOTBETCTBUU C
®I'OC mno cnemmanbHocTu 34.02.01 CectpuHckoe €70 U pa3padoTaH Ha OCHOBE

paboueit mporpammsel 1o yueoHoi aucrurinae «OVYI1.13 buonorus»

@®oHJT OlIEHOYHBIX cpeactB mno yueOHou nucuumimHe «OVYIL.13 buonorus»
NpeAHa3Ha4YeH JUIsl OLEHKM JOCTH)KEHUM 3aIlIJaHUPOBAHHBIX PE3YJIBTATOB IO
y4eOHOW JAMCUMIIMHE B MPOLECCE TEKYLIEro KOHTPOJS YCHEBAEMOCTH U
MIPOMEXKYTOUHOM arrectaunn B coorBeTcTBUM ¢ PI'OC mo cnenmanbHOCTH

34.02.01 CecTpunckoe aeio.

B pesynbTaTe ocBoeHMs Y4EOHON JUCITUTUIMHBI  O0YYArOIIHICS TOHKEH



Tabmura 1

Koa n HauMeHoBanue
(popmupyembix
KOMIIeTeHIH I

IInanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

Oo6mue: auunoctHbie (JIP), meranpenmernsie (MP)

JAucuuniaunapusie (npeametnbie (I1P)

OK 01. Beibupats
CHOCOOBI pelIeHHs
3amaq
npoecCuoHaIbHOMN
JeSTeITLHOCTH
NPUMEHHUTEIHFHO K
Pa3IMYHBIM
KOHTEKCTaM

(JIP 1) B yacTi TpyaZ0BOro BOCHUTAHNS:

- TOTOBHOCTh K TpYyAY, OCO3HAaHHE LIEHHOCTH MAacTepcTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTUBHOH JEATENbHOCTH TEXHOJOTHYECKOW WU
COLMAILHOW  HampaBlIeHHOCTH, CIIOCOOHOCTh  WHHUIUHPOBATH,
TUTAHUPOBATh M CAMOCTOSITENHHO BBITIOMHATH TAKYIO JIEATEITHHOCTH;

- HHTEpeC K Pa3NnYHbIM cepam npodeccnoHambHON AeITEeTbHOCTH,
(MP 1) OBaanenue YHHBEPCAIbHBIMU Y4eOHBIMU
NMO3HABATEIbHBIMU JeHCTBUSIMM:

a) 0azoBble JJOTHYEeCKHe AelicTBHUS:

- CaMOCTOATENILHO (POPMYIMPOBATh M aKTYaJU3UPOBATH MPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM TPU3HAK WM OCHOBAaHUS JUIA
CpaBHEHUs, Ki1accu(ukanuy 1 0000IIeHNS;

- OTIPENIENIATH 1IEJH JeSTeIbHOCTH, 33]1aBaTh MapaMeTpPbl U KPUTEPUH
WX JTOCTH)KECHUS;

- BBISBJIATH 32aKOHOMEPHOCTH W TPOTHBOPEYHS B pPacCMaTPHBAEMBIX
SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B JIESATEILHOCTh, OIEHHBATh COOTBETCTBHE
PE3yIbTAaTOB LENSAM, OIIEHUBATH PUCKU TIOCIIEICTBUH IS TEIIbHOCTH;
- pa3BHBaTh KpPEaTWBHOE MBINUICHUE TPU PEUICHUU KU3HEHHBIX
mpooiaemM

0) 0a30BbIe HCCJIETOBATEIbCKHE TeHCTBUS:

- BJIQ/IETh HaBBIKAMH Y4YeOHO-HCCIIENOBATENLCKOW W MPOEKTHOM
JIeSITeIIbHOCTH, HABBIKAMU pa3pelIeHus! Mpoodem;

- BBIBJSITH NPUYMHHO-CJICICTBEHHBIC CBA3M M aKTYalW3HPOBATh
3a1ady, BBLABHIaTb TUIOTE3Y €€ pelICHHs, HaXOAUTh apryMEHTHI
JUIS JI0Ka3aTeNbCTBa CBOMX YTBEPIXKJICHUH, 3a/1aBaTh MapaMeTpbl U
KPUTEPHHU PEIICHUS;

- aHAJIM3UPOBATD MOJYUCHHBIE B XO/I€ PEIICHUS 3a1a4l PE3yJIbTaThl,
KPUTHYECKH OIEHWBATh WX JIOCTOBEPHOCTh, IPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIOBUSIX;

- yMETh MEPEHOCUTH 3HAHUs B MO3HABATEIbHYIO M MPAKTUYECKYIO
001acTH KHU3HEACSITEIbHOCTH;

- YMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

P 01. ChopmupoBaTh 3HaHUS O MECTE M POJIH OHOJIOTUH B CUCTEME
HAY4YHOTO 3HAHHA; (YHKIMOHAJHLHOH TPaMOTHOCTH 4eJOBEKa IS
peleHHs )KU3HEHHBIX IpolIieM;

OP 02. CdopmupoBarb yMEHHUS  pacKpbhlBaTh  COJAEpKaHHE
OCHOBOTIOJIATalOINX OMOJIIOTHUECKUX TEPMHHOB M TOHSTHH: >KU3HB,
KJIETKa, TKaHb, OpraH, OPraHU3M, BHJ, MONYJSLHA, SKOCHCTEMA,
OmoreHo3, omocdepa, MeTadoIn3M (0OMEH BEIISCTB W IIPEBPAILCHUC
SHEpruM), TromeocTad  (camoperyisnus), OHOCHUHTE3  Oelika,
CTPYKTypHasi ~ OpraHM3alus  XUBBIX  CHUCTEM,  JUCKPETHOCTb,
caMOoperyJsLus, CaMOBOCIPOM3BEICHHE (penponykuus),
HACJIE[ICTBEHHOCTh, WM3MEHYUBOCTh, JHEPro3aBHCHUMOCTb, pPOCT U
passutne, ypoBHeBas opranmzanusi. [P 03. Cdopmuposats ymeHHs
PacKphIBaTh COACPKAHNE OCHOBOIIOJIATAIOLINX OMOJIOTHYECKUX TEOPHH
U TUIOTE3: KJIETOYHOM, XpPOMOCOMHOM, MyTallMOHHOM, 3BOJIFOLIMOHHOM,
MIPOUCXOXKIEHUS KU3HU U YEIOBEKa;

P 04. ChopmupoBaTb yMEHHUs PaCKphIBATH OCHOBOIIOJIATAOLINE
Ouonoruueckue 3akoHsl 1 3akoHoMepHOocTH (['. Mennens, T. Moprana,
H.W. BaBunoa, O. I'ekkens, ®@. Mromiepa, K. bapa), rpanumsr ux
MIPUMEHUMOCTH K )KMBBIM CHCTEMAM;

IIP 05. [TproOpecTy OMBIT MPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, WCIONB3yeMbIX B OWOJIOTHH: HAOIIOJACHUS W OIUCAHUS
JKUBBIX CHCTEM, MPOIECCOB W ABJIEHHI; OpPraHU3allii M TPOBEACHUS
OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIABI)KEHHUSI THIIOTE3, BBISIBISATDH
3aBUCUMOCTH MEXAY HCCIIEAyeMbIMH BEJIIMYMHAMH, OOBSICHSITH
MOJIy9eHHBIE  pe3ynbTaTel ¥ (opMymupoBaTh  BBIBOABI  C
HCIOJIb30BAaHUEM HAyUYHBIX MOHATHH, TEOPHI U 3aKOHOB;

P 06. ChopmupoBaTb yMEHHUS BBLACIATH CYLIECTBEHHBIC MPHU3HAKU
BHPYCOB, KJIETOK TMPOKAPHUOT W JYKAPUOT; OAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHIOB, OHOT€OIEHO30B U JKOCHCTEM;
0CcOOEHHOCTH MPOLIECCOB 0OOMEHA BEIECTB U MPEBPAILECHHUS YHEPTUH B
KJIETKEe, (POTOCHHTE3a, IIACTHYCCKOTO M JHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHTO03a, Melo03a, OIUIOAOTBOPEHUs, Ppa3BUTHI U
Pa3MHOKEHUS, HHIUBUIYaJIbHOTO PAa3BUTUSI OpraHmu3Ma (OHTOTEHE3a),
00pBOBI 3a CYIIEeCTBOBaHUE, ECTECTBEHHOT0 0TOOpa, BUA00OPa30BaHuUs,
IPUCTIOCOOJICHHOCTH  OPTaHM3MOB K cpene  OOHWTaHHMS, BIUSHHUS




- BBIJIBUTATh HOBBIC WJIEH, NpeJiaraTh OPUTHHAIBHBIC TOIXOIBl U
peIICHHS;
- CIOCOOHOCTh WX MCITOJB30BAHUS B MO3HABATEILHOM U COIMATBHOM
MPaKTHKE

KOMITOHEHTOB 9KOCHCTEM, aHTPOIIOTEHHBIX H3MEHEHHUH B 3KOCHCTEMax
CBOEM MECTHOCTH, KPyrOBOPOTa BEIIECTB M IMpPEBpAIleHNE DHEPTUU B
ouocdepe;

OP 08. CdopmupoBarh yMeHHS pellaTh OWOJIOTUYCCKHE 3aIadH,
COCTaBJISITh TEHOTUITUYECKHAE CXEMbI CKPEIIMBAHUS JUIA Pa3HBIX THIIOB
HACJICIOBaHHS MPU3HAKOB Y OPraHU3MOB, COCTABIISATh CXEMBI TIEpeHOCa
BEIIECTB U PHEPTHH B IKOCHUCTEMaX (IICTI MUTAHUS, UIICBBIC CETH);
P 09. ChopmupoBaTh yMEHHS KPUTUIECKH OLIEHUBATh HH(POPMAIIHAIO
OHMOJIOTHYECKOT0 COAEPKaHus, BKITFOYAIONIYIO0 IICEBOHAYYHBIC 3HAHUS
W3 Pa3UYHBIX KCTOYHUKOB (CPEICTBA MAacCCOBOH WH(pOpMAIUH,
Hay4YHO-TIOMYJISIPHBIE  MaTEpHalbl); WHTEPIPETUPOBATH STUYECKHE
ACIEeKThl COBPEMEHHBIX HCCIEOBaHWH B OHOJOTHH, MEIUIMHE,
OMOTEXHOJIOTUHM;,  paccMaTpuBaTh  TJOOATBHBIE  JKOJOTHYECKHUE
po0JIeMbl COBPEMEHHOCTU, (DOPMHPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO TTO3UIIHIO;

IIP 10. ChopmupoBaTh YMEHHsI CO31aBaTh COOCTBCHHBIC MTHCHMEHHBIC
U YCTHBIC COOOIICHHS HAa OCHOBE OMOJIOTMYECKOW WHGOpMAIUH U3
HECKOJIbKMX WCTOYHHUKOB, TPaMOTHO WCIONb30BaTh MOHATHHHBIN
ammapat OHOJIOTHH;

OK 02. Mcmnonb3oBath
COBpEMEHHbBIE
Cpe/ICTBA MOKCKA,
aHanM3a u
UHTEPIPETAIIH
nH(pOpMAITUHU H
HH(POPMAITUOHHBIC
TEXHOJIOTUH JIJIsI
BBITIOJIHEHHUS 3214
npoeccuoHaIbHON
JIeSITEITbHOCTH

(JIP 2) B 06s1acTH LIEHHOCTH HAYYHOT0 MO3HAHUSL:

- cOpPMHPOBAaHHOCTh  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTUSI HayKd U OOLIECTBEHHOM
NPaKTUKH, OCHOBAaHHOTO Ha JHasiore KYJbTYp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHUE A3BIKOBOM M YHMTATENBCKON KYIBTYPBI Kak
CpEJICTBA B3aUMOJECHCTBHSI MEX Y JIFOJbMH U MTO3HAHUS MUDA;

- OCO3HAaHUE IICHHOCTH HAy4YHOM JEeATEIbHOCTH, TOTOBHOCTB
OCYILLECTBIATh IHMPOECKTHYI0 W HCCIEAOBATENBCKYIO JEITEIBHOCTh
WHAWBHIyaJIbHO U B TPYIIIIE;

(MP 2) OBaanenue YHHUBepPCaAbHBIMH Y4eOHBIMU
MO3HABATEJbHBIMH AeHCTBUAMU:

B) padora ¢ nHpopmanmeii:

- BJIQJIETh HaBBIKAMHM IOJyuYeHHS HH(POPMALUU U3 HCTOUYHUKOB
Pa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBISATh IIOUCK, aHAJM3,
CHUCTEMAaTH3alUI0 W HWHTEPIpeTanuio HHOOpMAMK Pa3TUIHBIX
BUIOB 1 ()OPM NIPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX (pOopMaTax ¢ y4eToM Ha3HAUCHUS
uHGOpMAMK ¥ IENeBOM ayAWTOPUH, BBHIOMpAs ONTHUMAIBHYIO
(dopMy mpencTaBIeHUS U BU3YyaTU3aLHHL;

- OLCHUBATh JIOCTOBEPHOCTh, JIETHTUMHOCTh HH(OpMAINH, ee
COOTBETCTBHE ITPABOBBIM M MOPAIBHO-3THYECKUM HOPMaM;

P 09. ChopmupoBaTh YMEHHS KPUTHUECKH OLIEHUBATH WHPOPMALIUIO
OHMOJIOTUYECKOTO COACPKAHMS, BKITIOYAIOIIYIO TICEB/IOHAYYHBIE 3HAHUS
U3 Ppa3IMYHbIX HCTOYHHKOB (CpEACTBa MAaccoBOM HH(opManuy,
HAY4YHO-TIONYJISIPHBIE ~ MaTepHalibl); HHTEPIPETHPOBATh ATUYECKHE
aCTeKThl COBPEMEHHBIX HCCIICZIOBAaHMH B OWOJIOTHH, MEIUIIMHE,

OMOTEXHOJIOTHY; MHTEPIPETUPOBATH ATUYECKHE ACTIEKTHI
COBPEMEHHBIX HCCIIeIOBaHHA B OMOJIOTHUH, METUIIIHE, OMOTEXHOIIOTHH;
paccMmaTpuBaTh riobansHbIe AKOJOTUIECKUE po0JIEMBI

COBPEMEHHOCTH, (JOPMHPOBATH 10 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3HLIUIO;

P 10. ChopmupoBats yMeHHsI cO3/[aBaTh COOCTBEHHBIE TTMCHMEHHBIC
W yCTHBIE COOOIICHUS HAa OCHOBE OMOJOrm4Yeckoil mHMOpMAIUU U3
HECKOJIbKMX HCTOYHUKOB, TI'PaMOTHO HCIIONBb30BAaTh MOHATHHHBINA
anmapat OMOJIOTHH.




- WCTIOJTB30BaTh cpezncTsa UH()OPMAITOHHBIX u
KOMMYHHKAIIMOHHBIX ~TEXHOJIOTMH B PENICHUH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX M OpPraHH3allMOHHBIX 33Jla4 C COOJIIOJCHUEM
TpeOOBaHWI 3PrOHOMUKH, TEXHHKH OC30MACHOCTH, THTHUCHBI,
pecypcocOepeKeHHs, TPABOBBIX M OTHYSCKHX HOPM, HOPM
MHQOPMAIMOHHON 0€30MaCHOCTH;

- BJAJEeTh HAaBBIKAMHU pACIO3HABAaHUS M 3allUTHl WHGOPMAIUH,
HH()OPMAITMOHHON 0€30MMaCHOCTH JIMIHOCTH

OK 04. DddextuBHO
B3aMMOJCHCTBOBATh U
paboTaTh B
KOJIJICKTHBE W KOMAaHJIE

-  TOTOBHOCTh K  CaMOpa3BUTHIO, CaMOCTOSITENIFHOCTH M|
CaMOOIPEENICHHIO;

-OBJIaZICHUE HaBBIKAMH y4eOHO-HCCIIEIOBATEIILCKOM, MPOSKTHON M
COIMAJIHLHON NEATEThHOCTH;

(MP 3) OBjiaieHHe YHMBEPCAJLHLIMH KOMMYHHKATHBHBIMH
JelCTBUSIMH:

0) coBMeCTHas IeATEIHHOCTD.

- TIOHUMaTh W WCIOJB30BaTh NPEUMYINECTBA KOMAHIHOW W
WHIWBUIYaTBbHON paboThl;

- IPUHUMATh LEIH COBMECTHOW NIE€ATENbHOCTH, OPraHU30BBIBATh U
KOOpPAWHHUPOBATH JCWCTBUSA MO €€ JOCTIDKEHUIO: COCTAaBISATH IUIaH
JICUCTBUM, paCHpEeNeNsaTh POJIM C YYETOM MHEHUM YYaCTHUKOB
00Cy)1aTh Pe3yJIbTaThl COBMECTHOM pa0OThI;

- KOOPJHMHUPOBATh M BBIIONHATH PabOTy B YCIOBHSIX PEAILHOTO,
BUPTYAJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

- OCYIIECTBJISATh TIO3UTUBHOE CTpaTerHyeckoe IIOBEJCHHE B
pa3IMYHBIX CUTYallUsX, TPOSBISTH TBOPYECTBO M BOOOpakeHUE,
OBITH MTHUIIMATUBHBIM

OBnajieHNe YHUBEPCATHHBIMH PETYIISITUBHBIMU JICUCTBUSIMHU:

r) pHUHATHE ce0s U APYTUX JIFOJCH:

- IPUHUMATh MOTHBBI M apryMEHTBl IPYTUX JIOJEH MpU aHATIU3E
pe3yNbTaTOB AESITETHLHOCTH;

- IpU3HABaTh CBOE MPABO U NIPABO APYTHUX JIIOIEH Ha OINOKY;

- pa3BUBaTh CHOCOOHOCTh TOHWMAaTh MHUpP C MO3UIMH JAPYTOro
4YeJI0BeKa

IIP 05. ITpuoOpecTr OMBIT MPUMEHEHNS OCHOBHBIX METOJIOB HAYIHOTO
MO3HAHUS, HCIOJb3yEeMBIX B OHONOTHH: HAOMIOACHUS M OIMUCAHUS
JKUBBIX CUCTEM, IPOLECCOB U SBICHUW; OpPraHU3alMd U NPOBEACHUS
OHMOJIOTHYECKOTO JKCIIEPHMEHTA, BBIIBIDKEHUS THUIOTE3, BBIABISATH
3aBUCUMOCTH MEXKAY HCCIEAYEeMBIMH BEIMYMHAMHU, OOBSICHSITH
NOJy4YeHHBIE  pe3ylbTaTbl ¥ (QOPMYIUPOBAaTh  BBIBOABI  C
UCIIOJIb30BAaHUEM HAYUYHBIX IIOHATHH, TCOPUI U 3aKOHOB;

OK 07.
ConeiicTBOBaTH
COXPaHEHUIO
OKpY>Karolleu cpeibl,
pecypcocOepexeHuIo,
MPUMEHSThH 3HaHUS 00
W3MCHCHUU KJIMMATa,

(JIP 3) B 06J1aCTH 3K0JOrMYECKOr0 BOCIUTAHUS:

- c(hopMHPOBAHHOCTD HKOJOTUYECKONW KyJIbTypBl, IIOHUMaHHE
BIMSHMS COLMAIbHO-DKOHOMHUYECKHUX MPOLECCOB HAa COCTOSHHE
MPUPOTHOW W  CONMAJIBHONW CpEeObl, OCO3HAHUE TII00ATBEHOTO
XapakTepa 9KOJIOTHIECKHX Mpoliiem;

- IJJaHUPOBAaHME U OCYLIECTBIICHHE IEHCTBUI B OKpY’KarOLIEH cpene
Ha OCHOBE 3HAHHUSA LIeJIeH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

P 07. ChopmupoBaTs yMEHUS] IPUMEHSTH TOITYYCHHBIC 3HAHUS IS
O0BsICHEHHS OMOJIOTUYECKUX IPOLECCOB M SABJICHUM, JUIS NPHHATHS
MPaKTUYECKUX pEIIEHHH B TOBCEAHEBHOM JKU3HH C  IIEJIBIO
obecrieueHnss  OE30MACHOCTH  CBOETO  370POBBS W 3IOPOBBSA
OKPY’KaIOIIUX JIIOAEH, COOMIOAEHHS 37J0pOBOr0 o0pasa >KU3HH, HOPM
rPaMOTHOTO TIOBEAECHHS B OKpYXalolled TNPUPOAHOM  cperne;
TOHMMAaHUe HE00X0IMMOCTHU HCIIOJIb30BaHU JOCTHKCHUH




MIPUHLIAIIEL
OCpEKITUBOTO
MIPOU3BOJICTBA,
3¢ PEeKTHBHO
JeICTBOBATh B
YpE3BbIYANHBIX
CUTYaIUsIX

AKTUBHOE HEMPUSATHE JEUCTBUN, MPUHOCSIINX BPE OKpYKarolen
cpere;

- YMEHHE MPOTHO3UPOBATH HEOIATONMPHUATHBIE HSKOJIOTUYCCKUE
MOCJIE/ICTBUA MPEANPUHUMAEMBIX JEHCTBUN, TPEIOTBPAILIATh HX;

- pacimpeHue OTIBITA JIeSATENIbHOCTH 9KOJIOTHYECKON
HaIpaBJICHHOCTH;

- OBJIQJICHUC HaBBIKAMHU Yy4eOHO-UCCIIEIOBATEILCKON, IPOCKTHON H
CONMAJILHON IEATEIhHOCTH

COBPEMECHHOW OHOJIOTMM W OHOTEXHOJNOTHHA JUIsI PaliOHAIBHOTO
MPUPOJIONOIB30BAHUS.




Cucrema OLICHOYHbBIX MGpOHpHHTHfI, CIIPOCKTUPOBAHHAA 110 AUCHHUIIIIMHC

«buonorusy, npeacrasiena B Tadbnuie 2.

Tab6muna

O01as KoMneTeHus

Pa3znen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Pa3gea 1. YueHue o KJIeTKe

Kontpoabnbie padorsi 1,2

OK 02

Tema 1.1

buoiiorus kak Hayka.

@pOHTAIBHBIN OIIPOC
NuauBuiyanbHbIi 0poc
TectupoBanue
CamocrosiTesbHasi padora 1
[ToaroroBka pedepaTUBHBIX COOOIICHUH:
«YuéHble, X BKJIaJl B Pa3BUTHE
OMOJIOTUMY

OK 01
OK 02
OK 04

M3y4YEeHHE.

Tema 1.2 JKuBsie cucTeMBI U UX

@pPOHTAIBHBIN OIIPOC
NunuBuyansHbIi onpoc
TectupoBanue

[IpakTuueckoe 3aHsTHE

«Vcrionp30BaHKE Pa3IMYHBIX METOJOB

MIPY U3YYCHUU KUBBIX CUCTEMY.

OK 01
OK 02
OK 04

Tema 1.3
buosorusa

KIJICTKU.

®poHTaTBHBIN OITPOC
NuauBuayanbHbIA OIPOC
TectupoBanue
CocrapiieHne TaOIHIBI
«UCTOpUS Pa3BUTHS 3HAHUU
0 KJIETKE»

OK 01
OK 02

Tema 1.4

XuMH4yeckas

OopraHu3alusa KJICTKU

@poHTANBHBIN U UHIUBUILY AIbHBIN
OTIPOC, TECTHPOBAHHUE.

OueHuBaemasi JUCKyCCHs IO BOIpOcaM
JIEKIIUH.

CamocrosiTenbHas padota 2
CocraBieHre CpaBHUTETbHBIX TaOJIHII,
Brinonnenue u 3amura 1abopaTOpHBIX U
MPaKTUYECKUX padoT.

OK 01
OK 02

Tema 1.5

OOMeH BelEeCTB U IpeBpalleHue
PHEPTUU B KIIETKE.

@poHTATBHBINA U UHIUBULYJIbHBIN

onpoc, TecTupoBanue. Pemenue 3agad Ha

SHEPTreTUYECKUil OOMEH

OueHuBaemasi AUCKyCCHs IO BOIIpocam

JIEKIIUU.

CocraBneHre CpaBHUTEIBHBIX Ta0IHI]

(hoToCHMHTE3a M XEMOCHHTE3a, OPOKECHUS

U JIbIXaHUS.

3aprcoBKa MUTOXOHAPHUH U XJIOPOILIACTA
BrinmonHenue u 3amuTa 1a00paToOpHBIX U
MPaKTHYECKUX PadoT.




KontponpHas padorta 1

OK 01
OK 02
OK 04

Tema 1.6. CtpoeHue u GyHKIUH
KJIETOK

@poHTAIBHBIN U UHIUBUIY TbHBII
OTIPOC, TECTHPOBAHHUE.

OueHuBaemasi AUCKYCCHSI IO BOIpOcaM
JIEKIUH.

CocraBieHre CpaBHUTEIbHBIX TA0IHI]
CamocrositenbHas pabora 3

3apucoBKa OpraHOMJIOB U OITMCAHUE,
BrinonHeHue u 3amnura 1a00paToOpHBIX U
MPAaKTUYECKUX padoT.

[ToaroToBKa yCTHBIX COOOIICHUH C

npe3eHTanuel (BUpyCHbIC 3a00JIeBaHNs)

OK 01
OK 02
OK 04

Tema 1.7 Hacnencrsenunas
nHbOpMAaNKs U peanu3anys e€ B
KJIETKE.

@pOHTANBHBIN U UHAUBUAYAJIbHbIN

OTIPOC, TECTHI HA MTPOILIECCHl MATPUYHOTO

CUHTE3a

Pewrenue 3anau Ha

OuenuBaemasi IUCKyCCHs 10 BOIIpOcam

nexuuu. Penienue 3aia4u Ha onpeieeHue

MOCJIEIOBATEIbHOCTH AMUHOKHUCIIOT B

MOJIEKYJie OerKa.

3apucoBKa OpraHOM/IOB U OIIMCAHUE,
BrinonHenue u 3anmra U NpakTHYECKUX
pab6ot. [loaroToBKa yCTHBIX COOOIIECHUH C
npe3eHTaluel (BUpycHble 3a00J1eBaHNs)

OK 01
OK 02
OK 04

Tema 1.8 JKuzHeHHBINA IIMKIT
KJIETKH.

@pOHTaIBHBIN U HHANBUYAJIbHBIN OIIPOC,
TECTUPOBAHUE.

OrneHuBaemasi JUCKYCCHSI IO BOTIpOcaM
nexuuu. Pazbop 3a1ay Ha mpoliecc MUTO34)
CocraBieHne CpaBHUTEIbHBIX TaOJIHIL,
BrinonHenue u 3amuTa 1a00paToOpHbIX U
MPAKTUYECKUX padoT.

OK 01
OK 02
OK 04

Tema 1.9 Ctpoenue u pyHKIMN
OpraHU3MOB.

OneHuBaemas IUCKycCHs ,
[pa3paboTKa MEHTAJIBLHOM KapThl
TKaHEeW, OpraHoB, CUCTEM
OpraHoB OPraHU3MOB C KPaTKOW
XapaKTePUCTUKON MX (PYHKIUH.
[TonroToBka u mpeACTaBICHHE
YCTHBIX COOOIIEHUN C
npe3eHTalnue (MMMYHHUTET,
MH(DEKIMOHHBIC 3a00JIeBaHUs,
SIUAEMHUH, BaKIIMHALNSA)

OrneHnBaeMast TUCKyccus , pa3paboTka
MEHTaJIbHOM KapThl TKAHEW, OPTAHOB,
CHUCTEM OPraHOB OPraHU3MOB C KPATKOU
XapaKTePUCTUKON UX (PYHKIIHH.
[lonroroBka u mpencTaBICHUE YCTHBIX
CO0O0IIeHUH C Mpe3eHTanueil (MMMYyHHTET,
MH(pEKIMOHHBIE 3a00JI€BaHUs, SITHIEMUH,
BAKITMHAIINS )

BrinonHenue npakTuyeckux padorT.
KonrpomnsHas padora 2

Pasnen 2. PazMHoOXXeHHe U
pa3BUTHE OPraHNU3MOB

KonTtpoubnas padora 3
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OK 01
OK 02
OK 04

Tema 2.1 PasMHuOXeEHIE 1
[pa3BUTHE OPTaHU3MOB.

@poHTATBHBIN U UHIUBUIYTbHBIN
OTIPOC, TECTHPOBAHHUE.

OueHuBaemasi AUCKYCCHsI IO BOIpOcaM
JIEKIUH.

CamocrositenbHas padora 4. « Biusiaue
3arpsi3HEHUS] OKpPY KaIoIle cpelibl Ha
[pa3BUTHE YeloBeKay, «PenpoayKTuBHOE
310pOBbE KEHIUHBDY, «PenpoayKkTuBHOe
310POBbE MY>KUMHBI»

Perenye MUTOIOrMYECKUX 3a]a4 Ha
MpoLEeCC MEN03a, raMETOreHE3a.

3aprcoBKa MOJIOBBIX KJIETOK

Brinonnenue u 3amura 1adbopaTopHbIX U
MPAKTUYECKUX PadoT.
KoHntposnbhas padora 3

Pa3znea 3. OcHOBBI T€eHETHKH U
ceJIeKINH

KonTpoasnas pabora 4

OK 01
OK 02
OK 04

Tema 3.1. 3akoHOMEpHOCTH
HacJeJ0BaHHs PU3HAKOB

@pOHTANBHBIN U UHAUBUAYAJIbHbIN
OIPOC, TECTUPOBAHUE.

OuenuBaemasi IMCKyCCHs TI0 BOIIpOcam
JIEKIIUU.

Pemenue reHeTHUECKUX 3a/1a49 HA
MOHOTHOPHAHOE U JUTHOPUIHOE
CKpECIIMBAHUS, CICIUICHHOE HACJICI0BAaHUE
[PU3HAKOB, IPYIITBI KPOBH, PE3yC BaKTop.

BrinonHenue u 3ammra npakTHYeCKuX
pador.
KonTponbhas padota 4

OK 01
OK 02
OK 04

Tewma 3.2. 3aKOHOMEPHOCTH
W3MEHYUBOCTH

@pOoHTaNBHBIN U UHAUBUAYAIbHBIN OIIPOC,
TECTUPOBAHUE.

OuenunBaemas IUCKyCCHs TI0 BOIIPOCam
JICKLIMH.

CocraBiieHre CpaBHUTEIbHBIX TaOJIHII,
Brinonnenue u 3amura 1a60paTOpHBIX U
IPAaKTUYECKUX paboT

OK 01
OK 02
OK 04

Tema 3.3. 'eHeTHKA YeIOBEKA.

@OpOoHTaNBHBIN U UHAUBUAYAIbHBIN OIIPOC,
TECTUPOBAHUE.

OnenuBaemas IUCKyCCHs TI0 BOIIpOcam
JICKLIUH.

Pemenue 3amayd Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJCTBEHHBIX IIPU3HAKOB, UCIIOJb3Ys
METO/1bl TEHETUKH YEJIOBEKA, COCTABIICHHUE
TEHOTUIIMYECKUX CXEM CKPELUBaHUS,
COCTaBJICHUE U AHAJIU3 POJOCIOBHBIX.
[ToaroToBKa yCTHBIX COOOIIEHUM C
IIPE3EHTALUEN O HACJIEICTBEHHBIX
3200JIeBaHUAX YEIOBEKa-CaMOCTOATENbHAS

pabota
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OK 01 Tema 3.4. Cenexuust opranu3moB.| DOPOHTANBHBIA ¥ MHIMBUY AJIbHBINA
OK 02 OIpPOC, TECTUPOBAHUE.
OK 04 OuenuBaemasi AUCKYCCHS IO BOIpOcaM
JEKIUH.
CamocrosiTenpHas pabora 6
KoHntposnbHas pabora 4
Pa3znen 4. Yuenne 00 Kourpoabnas padora S
IBOJIIOLIMU OPTAaHUYECKOT0
MHpa
OK 01
OK 02 Tema 4.1. 3apoxneHue u ®poHTaTBHBINA OITPOC
[Pa3BUTHUE YBOIIOLMOHHBIX WNHuBuAyanpHbIM OpoC
[pe/ICTaBICHHUI B OMOJIOTHH. OuenuBaemasi IMCKyCCHs TI0 BOIIpOcam
JEKIUH.
TecTtupoBanue
OpOoHTaANBHBIN U UHIWBUAYAJIBHBIN OMPOC,
OK 01 Tema 4.2. MukposBostolyst U €€ | TECTUPOBaHUE.
OK 02 pe3yIIBTATHL OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKIUH.
CocraBieHne CpaBHUTEIbHBIX TaOJIHIL,
BoinonHenue u 3amuTa NpakTHYecKuX
pabor.
CamocrosiTenbHast pabota 7
Tema 4.3. MakposBomtonus u eé
OK 01 pe3yIIBTATHL OpoHTaTBHBIN U HHAUBUAYATIBHBIN OMPOC,
OK 02 TECTUPOBAHUE.
OnenuBaemas IUCKyCcCHs IO BOIIpOcam
JEKIUH.
OK 01 Tema 4.4. IIpoucxoxaenue u
OK 02 Pa3sBUTHE KU3HH Ha 3eMIIe. DpoHTAIIBHBIN U HHAUBHUIYaIIBHBIN OIPOC,

TECTUPOBAHUE.
OrneHnBaemasi JUCKYCCHS IO BOTIpOcaM
JIEKIUH.
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OK 01
OK 02

Tema 4.5 IIpoucxoxnenue
YeJI0BeKa - aHTPOIIOTCHE3

OpoHTaNIBHBIN U UHIMBUAYAJIBHBIN OMPOC,
TECTUPOBAHUE.

OuenuBaemasi IMCKyCCHS IO BOIIpOcam
JCKIUH.

Brinonnenue u 3anmra NpakTUYECKUX U
J1a00paTOPHBIX padoT .

Konrponsnas padora 5

Pa3pen 5. BzanMooTHOLIEHUS
OpPraHM3Ma u cpeabl

KonTpoabHnas padora 6

OK 01
OK 02
OK 07

Tema 5.1 Dkosorus - Hayka o
B3aWMOOTHOIICHUSX
OpPra’Hu3MoB U
HaaAOPraHn3MCHHBIX

@pOHTaIBHBIN U UHAUBUYAIbHBIN OIIPOC,
TECTUPOBAHUE.

OuenuBaemasi IMCKyCCHs TI0 BOIIpOcam
JIEKIIMH.

BeinosiHenue U 3amuTa NpakTUIeCKuX U
1abopaTOPHBIX padoT .

OK 01
OK 02
OK 07

Tema 5.3
DKOJIOTUS COOOIIECTB.
DKOJIOTUYECKNE CUCTEMBI.

@®poHTaNbHBIA U MHIUBHULYaJIbHBIN OIIPOC,
TECTUPOBaHUE.

OuenuBaemasi IUCKyCCHs TI0 BOIIpOcam
JEKIHH.

BeinonHenue u 3amura npakTHUECKUX |
1abopaTOPHBIX padoT .

Perienue npakTHKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3a1aHUH 110 IEPEHOCY
BEIIECTBA U SHEPTUU B 3KOCUCTEMAX C
cocTaBlieHUE TPO(UUECKUX Lieneil u
nupamMul 6MoMacchl ¥ SHEPTUU.

OK 01
OK 02
OK 07

Tewma 5.4 buocdepa - rmobanpHas
PKOCUCTEMA.

@OpOoHTaNBHBIN U UHAUBUAYAIbHBIN OIIPOC,
TECTUPOBAHUE.
OrneHuBaemasi JUCKYCCHSI IO BOTIpOcaM
JEKIUH.
BrinosiHeHue U 3amuTa NpakTUIECKUX U
1abopaTOPHBIX padoT .

CamocrosiTenpHast pabota 8

OK 01
OK 02
OK 07

Tema 5.5 YenoBek u
OKpY’KaroIast cpefa.

@OpOoHTaNBHBIN U UHAUBUAYAIbHBIN OIIPOC,
TECTUPOBAHUE.

OnenuBaemas IUCKyCCHs TI0 BOIIpOcam
JEKIUH.

BrinonHenue u 3amuTa npakTHYecKuX
pabot

Coznanne MatepualioB IIpe3eHTalun
«Twumnsl 3arps3HEHNs Cpeapl»,
«HcromeHne NpupoIHEIX PECYpCOBY,
«OxpaHseMble IPUPOJHBIE TEPPUTOPHIN.
KonTponbhas padota 6
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1.2 KoHTpPO/1bHO-0LIEHOYHbIE CPeACTBA Il IPOBeAeHHUs TeKYIero
KOHTPOJIA YCIIeBAeMOCTH.

BxoaHo# KOHTPOJIb M0 OHOJIOTHH

Lenb: mpoBepka pe3ysIbTaTOB OCBOCHUSI Y4eOHOM TUCHUIUIUHBI bromorus»

BxonHoli koHTponb mpoBoauTcs B (popme TectupoBanusa. Pa3paboTaHo nBa  BapuaHTa,
Ka)KIbIi BAPHAHT COCTOUT U3 TPEX YACTEM:

-3aJlaHle 4acTH A ¢ BBIOOPOM OJHOTO BEpHOTO OTBETA M3 YEThIpeX MpeIokeHHBIX (A 1-
A12), mpoBepsieMble 3JIEMEHTBI COACPHKAHUS: OCHOBHBIE MOJIOKEHUS OUOJIOTMYECKUX TEOPUH U
3aKOHOMEPHOCTEN

-3a7laHue 4acTH B c BBIOOPOM HECKOJBKHMX (TpeX) BEpHBIX OTBeTOB W3 mmectu (B1-B3),
3a/laHusl Ha yCTAHOBJIEHME COOTBETCTBHE MEXAY MPOLECCAMU M dTalaMH U Ha ONpEIEIICHUE
MOCJIEZIOBATEILHOCTH OHOJIOTMYECKUX OOBEKTOB, IPOILECCOB KU3IHEACSITEILHOCTH, ATAloOB
HUCTOPUYECKOTO M WHJUBUIYAJbHOIO PpAa3BUTHUS OPraHu3Ma CJIEAYIOLIEr0 COJAEp)KaHUs:
CTpoeHHe U (PYHKINOHUPOBaHHE OMOJIOTHYECKUX 0OBEKTOB

-3a1aHue yacTh C: 0OBSICHATH BKJIaJ OMOJIOTUYECKUX TEOPU B (POPMUPOBAHHE COBPEMEHHOMN
€CTECTBEHHOHAYYHOUM KapTUHBI MUPA; €AMHCTBO KUBOM U HEXUBOW MPUPOJIbI, POJICTBO KHUBBIX
OpPraHHU3MOB;
3ayeT MpOBOAUTCS B MNHCbMEHHON ¢opme. o Hayamo  3auera MNPOBOIUTCS KOPOTKUI
MHCTPYKTaX, B X0Ji¢ KOTOPOTro oOpamaercs BHUIMAaHNE CTYJCHTOB Ha KOJMYECTBO 3a/laHUM, HA
HEOOXOUMOCTh pacHpelieieHuss BpPEMEHUM Ha UX BBINOJIHEHHE, odopMmieHHe. 3alaHus
PEKOMEHJIyeTCSl  BBIMOJHATH 1O mopsaaky. [lpm  mpoBeneHun  3a4€TOB  CTYJIEHTaM
MIPEIOCTABIIAETCS IPABO MOJB30BATHCS CIIPABOYHOMN JIUTEPATYPOH.

Kpurepun oneHkr yMEHHI U 3HaHUN. Y CIIEBAEMOCTh CTYIEHTOB ONPEACIIETCS CIIENYOMUMHA
OLICHKaMH: «OTJIIMYHO», «XOPOIIO», «YIOBIETBOPUTEIBHO» U «HEYAOBICTBOPUTEIHLHOM.
WrtoroBas oneHKa CKJIaJAbIBA€TCd B pE3yJbTaTe€ OLEHUBAHUS TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HaBBIKOB OOydaromierocs. BepHble OTBETHl Ha 3a/laHUs TEOPETHUECKON 4YacTu
OLICHUBAIOTCSI CIAEAYIOLUIUM 00pa3oM:

A-1— A-16 onienuBaerca B 1 Oamn

B-1 - B - 34ouenuBaercs B 2 6aiia

C-1-C -1 ouenuBaercs B 3 6anna

[TepeBos OamioB B NATHOAUIBHYIO CUCTEMY IIPOBOAUTCS COTJIACHO TAOIHIIE:

KonnuecTBo HaOpaHHBIX OANIJIOB OIEHKA!

27-24 —«5»
23-19 — «4»
18-13— «3»
12-0 — «2»
[Tpu onieHKEe YCTHBIX OTBETOB O0YUaIOIIUXCSI UCIIONB3YIOTCS CIEAYIOLINE KPUTEPUH:

OrneHKa «OTJIHYHO» CTaBUTCS, €clii OOYYarOIIMICS TMOJHO, JTOTUYHO, OCO3HAHHO H3JIaraer
MaTepual, BbIJENSET IJIaBHOE, apIyMEHTHPYET CBOIO TOUKY 3pEHUs Ha Ty WK UHYIO IpolIemy,
MMEET CUCTEMHBIE TOJHBIE 3HAHUS M YMEHUsA IO cOocTaBieHHOMY Bompocy. CoxaepxaHue
BOIIpOca OOyYaroUuiicss u3jaraeT CBSI3HO, B KpaTKoW (opme, pacKpblBaeT MOCIEA0BATEIHHO
CyThb M3yYEHHOI'O0 Marepuaia, AEMOHCTPUPYS MPOYHOCTh W NPUKIAJHYIO HaIlPaBIEHHOCTh
MOJTYYEHHBIX 3HAHUW W YMEHUH, HE JIOMyCKAeT TEPMHUHOJIOTMYECKUX OIMMOOK U (PaKTUUECKUX
HETOYHOCTEH.

OrneHKka «XOpoLIo» CTAaBUTCS, €ClU 00ydJaroluiics 3HAeT MaTepuai, CTPOUT OTBET YETKO,
JIOTUYHO, YCTaHABJIMBAET NPUYMHHO-CIE/ICTBEHHBIE CBS3M B pPaMKax JIUCUUIUIMHBI, HO
JIOTTyCKaeT HE3HAUWTEIbHbIE HETOYHOCTH B U3JIOKEHUM MaTepuaja U IpHU JEMOHCTPALUU
QHATUTUYECKUX M TMPOEKTUPOBOYHBIX YMEHHMH. B oOTBeTe OTCYTCTBYIOT HE3HAUUTEIbHBIE
AJIEMEHTHI COJEPIKaHMSI WM MPUCYTCTBYIOT BCE HEOOXOAMMBIE DJIEMEHTBI COJEp’KaHus, HO
JIOTYIIEHBI HEKOTOPHIE OMIMOKH, MHOTa HapyIIalach MOCIEA0BATEIbHOCTh U3JI0KEHHUS.

OrieHKa «y/10BJI€TBOPHUTEIBHO» CTAaBUTCS, €CIM 00yYaIONIUICS OPHEHTUPYETCS B OCHOBHBIX
MOHSATHUAX, CTPOUT OTBET Ha PENPOJAYKTHBHOM YPOBHE, HO MPU ATOM JOMYCKAET HETOYHOCTH U
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OMOKM B HW3JIOKEHWU Marepualia, HE MOXET MPUBECTH MIPHUMEPHI, OMYCKAeT OIIMOKU
METOAMYECKOr0 XapakTepa MNpH aHAIW3€ IUAAKTUYECKOrO0 MaTepuaga MU INPOEKTUPOBAHUU
Pa3IMYHBIX BUJIOB JEATEILHOCTH.

OneHkKa «Hey/AOBJIETBOPUTEBLHO» CTABUTCA, €CIU O0ydYaroluiics HE OpUEHTUPYETCS B
OCHOBHBIX TOHATHUSX, JEMOHCTPUPYET IIOBEPXHOCTHBIE 3HaHUSA, €CIM B XOJE OTBETa
OTCYTCTBYET CaMOCTOSITEILHOCTh B HM3JI0KEHUHM Marepuaia JMOOo 3BYYHUT OTKa3 JaTh OTBET,
J0MycKaeT rpyObie OMMOKY MPH BHIMOJHEHUH 33/1aHU aHATUTHYECKOTO U MIPOEKTUPOBOYHOTO
XapakTepa Y CcI0BUEM MOJIOKUTEIBHOM aTTECTAlUU 0 IUCLUIUIMHE SIBJIAETCS MOJOKUTEIbHAS
OLIEHKa OCBOEHMSI BCEX YMEHUI U 3HAHUI 110 BCEM KOHTPOJIUPYEMBIM [10KA3aTEISAM.

BxoaHoii KOHTPOJIb 10 OMOJIOTHH
Kountpoannasi padora Nel
BAPHUAHT 1.

3aoanus ypoens A
Boi0epuTe 0qMH MPABWIBLHBII 0TBET U3 YETHIPEX MPeII0KEHHBIX

Al. K HeopraHn4ecKkuM BELIECTBAM KJIETKU OTHOCSATCS

1) Boga, Jxup, JKeIe30 3) TIr0K034a, JKHp, OEITOK

2) BoJa, MUHEpAJIbHBIE COJIH 4) rimoko3a, Boja, 0eNoK

A2. B KJI€TKE KUBOTHBIX OTCYTCTBYIOT

1) KpyITHBIC BaKyOJIH 3) pubOCOMBI

2) MUTOXOHJPUU 4) armapart ['onbmxu

A3. [lnsg Metio3a xapakTepHO

1) ABa mocienoBaTEIbHbIX AEICHUS 3) ueTbIpe AeneHus

2) OgHO JeIIeHHE 4) Tpu AeIeHUS

A4. K xuBotHbIM TkanaM HE oTHOCsTCS

1) snuTenuansHas, HEpBHAS 3) snuTenuangbHas, COeIUHUTENbHAS
2) xpsmieBas, KOCTHasI 4) mpoBoAsIIas, MOKPOBHASL

Ab5. [TobGer obpasyroT

1) KOpHU U TUCTHA 3) OKOJIOLBETHUK, THIYNHKH, TIECTHK
2) KOpPHU ¥ IBETKH 4) cTeOennb U INCThS

A6. ll{uToBUAHAS JKETIe3a OTHOCUTCS K CHCTEME OpTaHOB

1) BEIACIUTEIHHOM 3) SHAOKPUHHOMN

2) muIIeBapuTeIbHON 4) KPOBEHOCHOM

A7. ®otocuHTe3 HEOOXOUM PACTSHUSAM IS

1) muTanus 2) IbIXaHUS 3) BBIACIICHUS 4) pocta

A8. IlumeBapenue - 310

1) Mmexannyeckas nepepaboTka MUIU 3) MexaHrnYecKasi 1 XMMUYECcKasl mepepadoTKa IMHULIH
2) MOTJIOIIEHNE TTHIIN 4) BcachIBaHME MTUTATEIHHBIX

A9. K opranam apIxaHus JSATYIIKH OTHOCSITCS

1) Tpaxen 2) KOXKa U JICTKHE 3) xxabpbl 4) merkue
A10. TpancnopT BemlecTB y JKWBOTHBIX OCYIIECTBIsIETCs Oarogaps

1) BEIACIUTEIHLHOM cUCTEME 3) SHAOKPUHHOH CUCTEME

2) KPOBEHOCHOU CHCTEME 4) nMUIIeBapUTEIILHON CUCTEME
A1l1. ITapHBIM OpraHOM BBIJEJIUTENBHON CUCTEMBI SIBISETCS

1) Hedpon 2) MOYeHCITyCKaTelbHBIH KaHai3) MOUEBOil My3bIph 4) mouka
A12. TennoKkpoBHBIMH SBIAIOTCA

1) narymku 2) smepuLsl 3) pBIOBI 4) nTrns!

A13. BriepBrle HEpBHas CHCTEMA MOSBUIIACH Y

1) Tutockux yepBeit 2) TUAPHI 3) IO3BOHOYHBIX JKUBOTHBIX 4) KOIBpUATBIX
yepBer

A14. CriepMaTo30M/16l y MIEKOMHUTAIOUINX )KHBOTHBIX Pa3BUBAIOTCA B

1) smaHmKax 2) ceMeHHHKax 3) moukax 4) siiueBomax

A1S. IlapTreHoreHes — 3T0 pa3MHOKEHUE

1) monoBoe y HaCEKOMBIX 3) mosioBoe y NTHULL
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2) 6ecnosnoe y pacTeHHA 4) Gecronoe y JKUBOTHBIX
A16. Pa3apaxnMoCTh XapakTepHa

1) ans BceX MPUPOAHBIX T 3) TOJIBKO ISl pacTeHUI

2) TONBKO TS )KUBOTHBIX 4) nis BCeX KHBBIX CYIIECTB

3adanusn ypoeus B
BoiGepuTe Tpu NpaBUIbLHBIX 0TBETA U3 MIECTH MPEII0KEHHBIX

B1. K nuieBapuTenbHO#i CHCTEME OTHOCSITCSE

1) mouka

2) KeNnymoK

3) KHIICYHUK

4) nerxue

5) MoueBoii y3BIph

6) meucHb

B2. IToGer pacTeHHs COCTOUT U3

1) xopus 4) mouex
2) crebins 5) BeToB
3) nmuctbeB 6) 1JI10/10B
B3. K X010 IHOKPOBHBIM KUBOTHBIM OTHOCSITCSI

1) prIOHI 4) IATYIIKH

2) cobaku 5) 3men

3) genoBek 6) IITHIIBD

YCcTAaHOBHUTE COOTBETCTBHE MEKAY COACPKAHUEM NEPBOI0 H BTOPOro CTOJ'lﬁlIOB.
B4. YcraHoBUTE COOTBETCTBUE CIIOEB U TKAHEH CTEOJIS.

CJIOU CTEBJIA TKAHU
a) Kopa 1) moxpoBHas
0) 1y6 2) ocHOBHas
B) IpeBECUHA 3) npoBoasas
r) kKamOui 4) MmexaHuueckas
1) ceplleBUHA 5) oOpaszoBarenpHas
A B B r il

3aoanusa ypoeua C

OTBeThbTE HA BONPOC.

C1. Ilo xakoii yacTu cTeONs NepeABUTratOTCA BOJd, MUHCPAJIbHBIC COJIN, OPTraHUYCCKUC BCIICCTBA

BAPUAHT 2.
3aoanus ypoeusa A
Bbi0epuTe 01MH MPaBUIbHBIN 0TBET U3 YeThIpeX MpeII0KeHHbIX

Al. COBOKYHHOCTB KJICTOK, CXOHBIX IO CTPOCHHUIO 1 (bYHKHHHM, Ha3bIBArOT

1) opranom 3) opraHoumom

2) TKaHbIO 4) cucteMoi OpraHoB

A2. [Tutanue — »To mpoiecc

1) moxy4eHust OpraHu3MOM BEILECTB U SHEPTHU 3) BblAEJICHUE KUCIOPOAa

2) BBIICJICHHE KUCJIOPOa U TTOTJIOICHIS YTJIEKUCIIOTO Ta3a 4) oOpa3oBaHUs YTICKUCIOTO ra3a

A3. Ilpu npIxaHUU BBIACTACTCA

1) xucnopon 2) YIIIeKUCIBIN Ta3 3) azor 4) 030H
A4. KietouHOe CTpOCHHE UMEIOT

1) Bce mpupoIHBIC TEa 3) TOBKO pacTeHHA

16




2) TOJNBKO KUBOTHBIE 4) Bce *KUBBIC CYIIIECTBA
AS. JIBr>keHuE OpraHUYeCKUX BEIIECTB Y PACTEHUN OCYIIIECTBISETCS 1O

1) cocynam 2) xanwuisapaM 3) CUTOBUIHBIM TpyOKaM 4) BeHaM
A6. Y 0XIeBOr0 YEpBs BBIICICHUE OCYIIECTBIACTCS YEpe3

1) cokpaTuTenbHbIE BaKyOIH 3) Hedhpuaun

2) ycTpama 4) moukn

A7. K TemI0KpOBHBIM JKHBOTHBIM OTHOCSITCS

1) pbIOBI 2) 3eMHOBOJIHBIE 3) pentuinu 4) MIIEKOTIUTAOIIHE
AS8. BuyTpeHHuit ckeietr umeeT

1) pax 2) KpOJuK 3) amé&ba 4) KyK

A9. K opranam BelJiefieHHsI HACEKOMOT'O OTHOCSITCS

1) Heppumnn 3) cokpaTUTETbHBIE BAKyOJIH

2) BBIICHUTEIBHBIC TPYOOUKH 4) moukn

A10. Pa3zBuTuE C IOJHBIM MIPEBPAIIEHUEM UMEET

1) mayk 2) capanJa 3) 6abouka 4) mo>kIeBOH YePBh
A11. Y n0oxaeBoro 4epBsl BBIACICHUE OCYIECTBISIETCS Yepes

1) cokpaTuTenbHbIE BaKyOJIU 3) medpunun

2) ycTbuLa 4) nouku

Al2. B pesynbpTaTe MHTO3a 00pazyercs

1) 1 kierka 2) 2 xJIeTKu 3) 3 kneTku 4) 4 xnetku

A13. CBOICTBOM MBIIIIEUHON TKAHU SBISETCA(-I0TCA)

1) TONBKO COKPaTUMOCTH 3) TOIBKO BO30YIUMOCTH

2) COKpaTUMOCTH U IPOBOIANMOCTE 4) BO30YIUMOCTh B COKPATUMOCTD

Al4. Y nieHuIsl KOpHeBas cuctemMa

1) crepxHeBas

2) OTCYTCTBYET

3) MoukoBaTast

4) COCTOUT U3 BIXAaTCIbHBIX KOPHEH

A15. Kak Ha3bpIBalOTCS MeIbYalilme KpOBEHOCHBIE COCY/Ibl, IPOHU3BIBAIOIINE BCE OPraHbl J)KUBOTHBIX?

1) BeHBI 2) apTrepuu 3) KanmwIsIpbl 4) xyanaHsl
A16. Brinenenue y mo3BOHOUHBIX )KUBOTHBIX OCYIIIECTBIIICTCS Uepe3
1) 3enéHble xene3bl 2) ycTbuna 3) Koxy 4) KoKy, IETKUE U TTOYKA

3aoanus ypoeusa B

Boi0epuTe Tpy MpaBUJILHBIX 0TBETA U3 IIECTH MPEIJIOKEHHBIX
B1. K XUBOTHBIM TKaHSIM OTHOCSITCS

1) sourennanbHas

2) MbIIICYHAs

3) MexaHndeckas

4) HepBHast

5) mpoBoasias

6) obpasoBarenpHas

B2. K opranam apIxaHusi >)KUBOTHBIX OTHOCSITCSI

1) xabpsI

2) mouku

3) nerkue

4) KUIIIEYHUK

5) Tpaxeun

6) TIeYeHb

B3. K TeniokpoBHBIM >KMBOTHBIM OTHOCSTCS

1) poiOBI 4) narymku
2) cobakwu 5) 3men

3) uenoBek 6) ITUIBI

YcTraHoBUTE COOTBETCTBHE MEKAY COACPKAHUEM MMEPBOIo H BTOPOro CTOJ'lﬁlIOB.
B4. YcraHoBUTE COOTBETCTBUE MECXKIAY OpraHaMu U CUCTEMaMHU, K KOTOPbIM OHU OTHOCATCH.

OPT"AHBbI CHUCTEMBI OPTAHOB
A) mouka 1) BeIAEIATEIRHAS CUCTEMA
b) cepaue 2) KpOBEHOCHAsI cUCTEMa
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B) MmoueTounuk
I") aprepus
1) Bena

E) MoueBoil my3bIpb

A b B r il E

3aoanusa ypoena C
OTBeTbTE HA BONPOC.
C1. O yeM CBHIETEIBCTBYIOT CXOIHBIC YEPTHI B CTPOCHUN PACTUTEINBHON U )KUBOTHOU KIIETKe?

OTBETBI
Bapuanr 1
Al. | A2. | A3. | A4. | AS. | A6. | A7. | A8. | A9. | A10. | A11. | A12. | A13. | Al4. | AlS. | Al6.
1) + + + T
2) + + + + + +
3) + +
4) + + + +
B1. 2,3,6 C1. Boga u MuHepaibHbIe COJIH — 110 COCYJIaM JIPEBECHUHBI U3 KOPHS BBEPX;
OpraHn4€CKUE BEHICCTBA — 10 CUTOBUAHBIM pr6KaM ny6a CBEPXY BHHUS.
B2. | 2,34
B3. | 1,45
B4. | 1,4,3,52
BAPHAHT 2
Al. | A2. | A3. | A4. | AS. | A6. | A7. | A8. | A9. | A10. | A11. | A12. | A13. | Al4. | AlS. | Al6.
1) + + +
2) + +
3) + + + + + +
4) + + + + +
Bl1. 1,2,4 C1. SBnseTcs A0Ka3aTeNbCTBOM OOMTHOCTH TPOUCXOXKICHHS.

YpoBHU OpraHu3anum ;KMBOro

1.BbiGepuTe 1Ba BepHBIX OTBETA U3 NSATH U 3alIMIIMTE HU(PPBbI, 10 KOTOPLIMH OHH
ykasanbl. Ha Kakux ypoBHSIX OpraHM3aluM ’KUBOT0 U3y4al0T 3Ha4YeHue (poTocuHTE32 B
npupoae?
1) 6uocheprom
2) KJIETOYHOM
3) 6MOTeOIEHOTUYECKOM
4) MOJIEKYISIPHOM
5) TKaHEBO-OpPraHHOM

2.BbiGepuTe o1uH, HauboJiee NpaBUIbHBIA BapuanT. Kakoii ypoBenb opranusanuu
sKMBOH IIPHUPOABI NPeACTaBJIsieT C000H COBOKYITHOCTb MOMYJISIMI Pa3HbIX BH/10B,
CBSI3AHHBIX MEK1Y cO00¥ M OKpYKaloLieil He:KUBOH NPUPOI0H
1) opraHu3MeHHBIH
2) oMy JISIIMOHHO-BUI0BOM
3) GuoreoIneHOTHICCKUI
4) 6uocdepHslii

3.BbiGepuTe onuH, HauboJIee NPaBUIbHBbII BapuaHT. ['eHHbIe MyTALUM POUCXOAAT HA
YPOBHE OPraHU3alUH KUBOI0
1) opranu3smMeHHOM
2) KIIETOYHOM
3) BUIOBOM
4) MOJIEKYIISIPHOM

4.BbiGepuTe o1MH, HauboJIee NPABUJIbHbII BAPUAHT. DJIeMEHTapHasi CTPYKTYpPa, Ha
YPOBHe KOTOPOii MposiBJIsieTcs B NPUPO/e eiicTBHE ecTeCTBEHHOro 0T0opa
1) opranuszm
2) 6uoueHo3
3) BUp
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4) nonyisus
5.Bbi0epuTe 1Ba BepHBIX 0TBETA M3 MATH U 3aNUIINTE HM(PHI, 0] KOTOPHIMHU OHU
yka3aHbl. Kakue npu3HaKH CJIY’KAT CXOJTHBIMH /1JIs1 )KUBBIX H HEKUBBIX 00bEKTOB
NPUPOIBI?
1) kJIeTOYHOE CTpOCHHE
2) u3MeHeHue TeMIepaTyphl Tena
3) HaCJIeICTBEHHOCTh
4) pa3apaxxumMocTh
5) nepemernieHre B MPOCTPAHCTBE
6.Bbi0epuTe 1Ba BepHBIX 0TBETA U3 MATH U 3aNUIINTE HU(PHI, 0] KOTOPHIMHU OHU
yka3aHbl. Ha KakuxX ypoOBHSIX OPraHH3aIl[UH KUBOT0 U3Yy4YAKT 0COOEHHOCTH peaKkIuii
(orocuHTE3a Y BHICHIMX PACTEHUIA?
1) 6uocheprom
2) KJIETOYHOM
3) nonyJSIMOHHO-BUIOBOM
4) MOJIEKYIISIPHOM
5) PKOCHCTEMHOM
7.Hu:ke npuBe/eH nepeyeHb NOHATHIL. Bece oHM, KpoMe IBYX, ABJIAIOTCH YPOBHAMM
opranu3anuu ;kuBoro. Haiiinre 1Ba noHsATHS, «BBINAIAIOIIUX» U3 001LEr0 psaaa, U
3anMIuTe HHPPHbI, MO KOTOPHIMU OHH YKA3aHbI.
1) 6uochepHsbIii
2) reHHbIN
3) nonynsIMOHHO-BUIOBOU
4) OUOTEOLIEHOTUYECKUIA
5) 6uoreHHbIN
8.YcTaHoBHTE, B KAKOIi M0C/1€10BATEJILHOCTH PACHOJIATAIOTCS YPOBHH OPraHu3aluu
*KMBOT0. 3aNIMIIIUTE COOTBETCTBYIOLIYIO MOC/I€10BATEILHOCTD HUGP.
1) nonynsIMOHHBIH
2) KJICTOYHBIH
3) BU10BOM
4) OMOTCOIIEHOTUYECKHIA
5) MOJIEKYJIIPHO-T€HETUYECKHI
6) OpraHU3MEeHHbIN
10.Pacnosio:kuTe B NPaBUJILHOM NMOPSIIKE YPOBHH OPTaHU3AIUHU KU3HU, HAYMHAA C
HAHMeHbIIero.
1) 6uoneHo3
2) momysIHs
3) Heiipon
4) MHOTOKJIETOYHBIN OPTaHU3M
5) 6uocdepa
11.BbiGepuTe 1Ba BEPHbIX OTBETA U3 NATH U 3aNUIIUTE HU(PBI, M0 KOTOPHIMH OHH
yka3zanbl. KileTouHblii ypoBeHb OPraHu3anuy cOBNajgaeT ¢ OpraHu3MeHHbIM Y
1) 6akrepuodaros
2) aMEOBI TU3EHTEPHUITHOM
3) BUpYyC NOJMOMUEIUTA
4) KpoJIMKa TUKOTO
5) 9BTJICHBI 3€JIEHOM
12.YcTaHOBHTE COOTBETCTBHE MEKIY MPOIECCAMH U YPOBHSIMH OPTraHU3ALUM KUBOW
MaTepHH, HA KOTOPbIX OHU NMPOUCXOAT: 1) KIETOYHBINH, 2) IKOCHCTEeMHBbIH. 3anummnTe
uudpsl 1 1 2 B 1paBUJIBLHOM NOPSIKE.
A) TpaHCKpUIILUA
b) rmukonus
B) xpyrosopor BeriecTB
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') nepenava 3HEPTrUMU C OAHOTO TPOPUUECKOTO YPOBHS HA APYTOn
J) cuaTE3 OENKOB
13.Bbi0epuTe 1Ba BEPHBIX OTBETA U3 NATH U 3aNHUIIUTE HUQPPHI, M0 KOTOPHIMH OHH
yka3anbl. OqHa aMe0a 00bIKHOBEHHASI OJJTHOBPEMEHHO HAXOAHUTCH Ha:
1) MonexynispHOM ypOBHE OpraHU3alMH KU3HU
2) [TomyAsIIIMOHHO-BUI0BOM YPOBHE OpraHU3AINH KU3HU
3) KiterouHoM ypoBHE OpraHu3aliy KU3HU
4) TkaHeBOM YpOBHE OpraHU3aLUU KU3HU
5) Oprann3MeHHOM YpPOBHE OpraHU3aL1H KU3HU
14.BpiGepuTe 1Ba BePHbIX 0TBETA U3 NATH U 3aNMIIUTEe HU(PBI, 10 KOTOPHIMH OHH
yka3aHbl. 7JKuBoe 0T He;KMBOTO OTJINYAETCSI
1) ciocoOHOCTBIO U3MEHATH CBOICTBA OOBEKTA M0/ BO3JICHCTBUEM CpPEIbl
2) cIOCOOHOCTBIO YUacTBOBATh B KPYIOBOPOTE BEIIECTB
3) crtoCOOHOCTBIO BOCIIPOU3BOIUTE CE0E MOT00HBIX
4) U3MEHSITH pa3Mepbl 00BEKTA O] BO3ACHCTBHEM CPEIbI
5) OTKPBITOCTH AJISl BEIIECTB, YHEPTUH U HH(OPMALIUU
15.¥YcraHoBHUTE COOTBETCTBHE MKy YPOBHAMH OPraHHU3AIUM )KUBOT0 U HX
XapaKTepUCTUKAMM U siBJieHUusimu: 1) OMoneHoTu4ecKuii, 2) 6uocdepusplii. 3anumure
ungpsi 1 1 2 B nopsjake, COOTBETCTBYIOLIEM OyKBaM.
A) nporeccbl OXBaThIBAIOT BCIO IUIAHETY
b) cum6mno3
B) mexBumoBas 6oprOa 3a cyIiecTBOBaHUE
') nepenayva sHEpruM OT MPOAYLIEHTOB KOHCYMEHTaM
/1) ncnapenue Bojibl
E) cykueccus (cMeHa IpUpOIHBIX COOOIIECTB)
16.BpiGepuTe 1Ba BEPHBIX OTBETA U3 NATH U 3aNUIIUTE HUQPBI, M0 KOTOPHIMH OHH
yka3aHbl. OHTOreHe3, MeTa00JIM3M, TOMe0CTA3, PA3MHOKEeHHE IIPOUCXOIST HA ... YPOBHIX
OpraHu3anuu.
1) kIeTouyHOM
2) MOJIEKYJISIPHOM
3) opraHU3MEeHHOM
4) opraHHOM
5) TKaHEeBOM
17.BpiGepuTe 1BA BEPHBIX OTBETA U3 NATH U 3aNUIIUTE HUQPBI, MO KOTOPHIMH OHH
yka3anbl. Kakue ypoBHHM OpraHu3anum ;KMBoOil MaTepuu U3y4aeT IKOJIOrus?
1) MonexynspHBIi
2) KIETOYHBIN
3) opraHHO-TKaHEBbIN
4) opraHU3MEHHBI
5) momyIAIMOHHO-BUOBOM
18.BbiGepuTe 1Ba BEPHbIX OTBETA U3 NATH U 3aNUIIUTE HUQPBI, 10 KOTOPHIMH OHH
yka3aHbl. Kakue npu3Haku NpuCyIH TOJbKO KHBOMY BellleCTBY?
1) poct
2) nBUKEHHE
3) camoBOCIIpOM3BEIEHUE
4) pUTMHYHOCTD
5) HacIeACTBEHHOCTh
19.BriGepuTe 1BA BEPHBIX OTBETA U3 MSATH U 3aNHIIUATE IIHQPHI, M0 KOTOPHIMH OHH
yka3aHbl. /[Jis1 BceX KMBBIX OPraHM3MOB XapaKTePHO
1) oOpazoBaHMEe OPraHNYECKUX BEIIECTB U3 HEOPTaHUUECKHUX
2) TOTJIOIIEHHE U3 MTOYBBI PACTBOPEHHBIX B BOJIE MUHEPAIILHBIX BEIIECTB
3) akTHBHOE MEPEIBIKEHNUE B MPOCTPAHCTBE
4) npixaHue, MUTaHUE, PA3MHOKECHHE
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5) pa3paxuMocCTh

no

cO~N ook w

9.

JAukTanT « KpuTepuu ;KMBbIX CHCTEM»

COBOKYIHOCTh OMOXMMHYECKUX pEaKLU, IPOUCXOASIIUX B OpraHu3Me (OCTyIUIeHHE BOIbI,
O2, IUTATENIbHBIX BEIICCTB U BBIACICHHUE POIYyKTOB pacnana u CO2) Ha3bIBaeTCA.----

Ha kakux AByX ypOBHSIX OpraHM3alllM )KUBOI'O CYILECTBYeT aMeOa OObIKHOBEHHAsA?
[Iepeuncnure.---------- , mmmmmmmme-

OTBeTHYIO peakIiio OpraHu3Ma Ha BO3JICHCTBHS OKpPY>KaIOLIeH Cpebl, Ha3bIBACTCS -----=---~
CrocoGHOCTh OPraHU3MOB BOCITPOM3BOJHUTE ce0€ MOAOOHBIX HAa3bIBACTCS ------=--- .
Uewm sBIseTCs )KU3HB , COITIacHO yTBepxaAcHUI0 @punpuxa DHrenbca?

[To kako¥ MpUUMHE TOTOMKH JKUBBIX OPTaHU3MOB HE SBIISIOTCS a0COIIOTHOM KOIMEH CBOMX
Ponurenen?

Korpa, cornacuo uaesm @punpuxa JHrenbca, IpeKpaniaeTcs )KU3Hb Opranusma’

JKuBas cucrtema cOCTOUT U3 OTAENBHBIX YyacTell. [Ipu B3auMoaencTBum OTAENbHBIX YacTel
oOpasyercs nenas cucrema. Yto 3a cBOMCTBO?

W3 "ero nmocTpoeHsl )KUBbIE CUCTEMBI, COTJIACHO YTBEpPkKACHUIO0 BonbkeHrena?

10.ITonnepanue MOCTOSHCTBA BHYTPEHHEH cpesibl OpraHu3Ma (rOMeocTasa) Ha3blBaeTcs?

OTBETHI:

1
2

3
4
5
6
7
8
9
1

.OOMEH BEIIECTB M SHEPTUHU

. Kiterounslii, OpraHn3MeHHBIN

. Pazgpaxumoctb

. PasmHoxeHne

. )Ku3Hb sBIIIETCS CIIOCOOOM CYIIECTBOBAHUS OCITKOBBIX TEJ
. I3MEHUHNBOCTS.

. C mpekpaieHneM oOMeHa BEIIeCTB

. JIMCKpPETHOCTh U LIEJIOCTHOCTD

. 3 GuononnmepoB- GENKOB U HYKIEHMHOBBIX KUCIOT

0 Camoperysiueit

Bonpoce! 1151 GpOHTAILHOI0 YCTHOI'O OIIPOCA IO TeMe
«XHMHYeCcKasi OPraHu3anus KIeTKID)

1. Kakwue rpynmnbl XUMHUYECKUX SJIEMEHTOB BXOJISAT B COCTAaB KJIETKH

2. Kakue rpynmisl XUMHYECKHUX BEIIECTB BXO/AT B COCTAB KIICTKH

3. Kakwue BemecTBa oTHOCATCS K HeoprannueckuM? Kakue QyHKIIMM B KJIETKE OHU
BBITTOJHSIOT?

4, KakoBo cTpoenue 6enkoB kak Ouonornyeckux noiaumepon? Kakue ypoBHU

OpraHu3aMOenKoBoil MoeKyJibl Bam n3BecTHbI?

5. HazoBure ¢pyHkunu 0enkos

6. B uem ocobenHocTH cTpoenus yriaeBo1oB? Kakue GpyHKINN OHU BBITOJIHSAIOT?
ITpumeprlyriIeBOA0B

7. B yem otamuuns JIHK u PHK? Mx cxoncTBo?

8. Kakyro pyHK1HIO B KJIETKE BBITOJHSIOT JTUIH/IbI?

Kpurepun oieHKH yCTHOIO 3a1aHus :

- Ha 8 BONPOCOB JaH MPAaBWIbHBINA OTBET — OLIEHKA «5»;
- Ha 7 BOIIPOCOB J1aH IIPABWJIBHBIN OTBET — OLICHKA «4»;
- Ha 6-5 BONPOCOB JIaH MPaBUJIBHBIA OTBET — OLIEHKA «3»;

- MEHEe YeM Ha 5 BOITPOCOB JaH HpaBI/IJ'IBHI)II\/II OTBET — OIICHKA «2%.
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33H3Hﬂﬂ MUCHBMECHHOI'0 HHAUBUAYAJIBHOT'0 KOHTPOJAIIO TEME
«XHuMHYecKas OpraHu3anud KJICTKW)

Bri0epuTe HOMEpa MPU3HAKOB U3 CIIHCKA, KOTOPBIE XapaKTEePU3YIOT:
1 BapuaHT
benkwn:
Jlunuapl: MuHepaabHbIE COJU:
2 BapUAHT
VYrnesonsl: HyknenHnosslie kucinotsl: Bona:

1) Bxomsar B cocTaB KOCTEH.

2) Dueprernyeckas QyHKIIHS.

3) CrpoutenbHas QyHKIHS.

4) VICTOYHHK BOJIBI.

5) TpuHIKIT KOMIZIEMEHTapPHOCTH.

6) [ukoren, kpaxmail, IIIOK03a, caxapo3a

7) TpaucrnoptHast GYHKITHSL.

8) YHuBepcaabHbIi paCTBOPUTEIb.

9) CocCTOAT U3 HYKJICOTHIOB.

10) I'maBHOE HEOPraHUYECKOE BEIICCTBO KICTKH

OTaja0H OTBETA

1 Bapuant. benku:2,3,7 Jlunuawi:2,3,4 MunHepanbHbie coyu:
2 BapuaHT. YrieBoasl:2,3,6  Hykneunosble kuciotsl:9 Bopa:8,10
Kputepuu oeHkn 3aJaHus :

- 0e3 OIIMOOK — OLIEHKA «5»;

- 1 ommbOKa — oIleHKa «4»;

- 2-3 OmMOKH- OLEHKAK3»;

- Ooutee 3 OMIMOOK — OIICHKA «2%».

TecTbl M0 TeMe: «XMMHYECKHIi COCTaB KJIETKH. YTeBoabl. JInnmuaen
1. FavuepuH BXOJUT B COCTAB

a) OenKoB 0) )KHpOB B) [IEJUTIOJIO3BI T') HYKJICOTH/IOB
2. Boiciine skHpHbIe KHCIOTHI BXOAAT B COCTAB
a) OenKoB 0)unua0B B) HYKJICOTHIOB T') IOJIMCAXapH OB

3. Kupsbl cocToAT U3

a) TIMLEPUHA U BBICIINX XUPHBIX KHCIOT 0) TIFOKO3BI M BBICIINX JKUPHBIX KHCIIOT
B) aMHHOKHCIIOT H TJIMLEPHHA T) TIHIEPUHA U TIFOKO3BI

4. B kJ1eTKe JUNHIbI BHIIOJTHSIOT cJleayiomue pyHKIum:

a) PHEPTETHYECKYIO M CTPOUTENIbHYI0 O) CTPOUTENbHYIO U (PEPMEHTATHBHYIO

B) pepMeHTaTHBHYIO U HHOOPMALIMOHHYIO T') HHPOPMALIMOHHYIO 1 SHEPTETHUECKYIO
5. K yrieBogam oTHOCATCS

a) Kpaxmal ¥ TIII0K03a

0) KkpaxmaJ, IJII0K03a U caxapo3a

B) Kpaxmall, IJII0K03a, caxapo3a, IJIMKOTeH, LEeJUT0I03a (KIeT4aTkKa)

T') KpaxmaJ, TJI0K03a, caxapo3a, TIUKOTeH, IEeJUTI0I03a, TeMOTII00NH

6. K motncaxapuaaM oTHOCATCS

a) TIII0K03a 0) kpaxmai B) caxapoza  T) JJaKTO3a

7. T'10K03a sIBJIAETCH CTPYKTYPHBIM 3J1EMEHTOM

a) 6emKoB 0) MeTI0I036l  B) HYKJIEMHOBBIX KHCIIOT T) JTUTTAIOB

8. Je3okcupudosa — 31o

a) HyKJICOTHT 0) Ut B) yTIIEBOJ r) 6eIoK
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9¥riaeBogamMu HauboJee 6OraTbl TKAHU

a) pacTeHHuH 0) JKHBOTHBIX B) TpuOOB r) OakTepuit
10. 3anacHBIMHM NUTATEJbHBIMU BEIIECTBAMHU KJIETKH SIBJISIIOTCH
a) aMUHOKUCIIOTHI | TJIFOK032

0) KpaxMaj U TIITUKOTCH

B) IIEJUTIONI03a U Kpaxmall

T') LEJUTIONI03a U TIIUKOTEH

11. 3anacHbIMH BellIeCTBAMM B KJIETKAX KUBOTHBIX SIBJISIKOTCH

a) JKHPBI 0) KUPBI U YTIEBOABI  B) )KHUPBI, YTIIEBOABI U OEITKH
T) )KUPBI, YTIACBOJIbI, OCIKU M HYKJICUHOBBIC KUCIOTHI

12. 3anacHbIM yrjieBogOM rpudoB ABJIsSETCSH

a) TIII0K03a 0) TIIMKOTeH B) Kpaxmar T') XUTHH
Yacts (B)
B 3a0anusix evibepume mpu eepruvix omeema uz wecmu. 3anuwiume evlopanuvle yuppol 8 nopsoke
603pacmanus

1. JIunuasl B KJIeTKe BHIMOJHAIOT (PyHKIIUMK:
1) 3amacarorryto

2) TOPMOHAJIbHYIO

3) TpaHCIIOPTHYO

4) pepmeHTaTHBHYIO

5) mepeHocuYMKa HAacIeACTBEHHON HH(pOpMAITIH
6) SHEPTEeTUIECKYIO

2. KakoBblI cBOiicTBa, cTpOeHHe U PYHKIUH B KJIETKe MOJIUCAXAPUA0B?
1) BBIOTHSIOT CTPYKTYPHYIO U 3aMacaronryto GyHKIUHN

2) BBIMOJHSIIOT KaTaTUTUYECKYIO U TPAHCIIOPTHYIO (DYHKIIUU

3) cocTosT U3 OCTATKOB MOJIEKYJI MOHOCAXapHI0B

4) cocTOST U3 OCTAaTKOB MOJIEKYJI aMUHOKHCIIOT

5) pacTBOPSIIOTCS B BOJIE

6) He PacTBOPSIOTCS B BOAE

Ipu svinonuenuu 3a0aHUs yCMAaHo8UmMe COOMEEMCmaue MenHcdy CO0epICAHUeM Nepeoco U Mopo2o
cmoabdyos. Bnuwume ¢ madauyy 6yKevl 6b10PAHHBIX OTNEEMO8.

3. YcTaHoBHTE COOTBETCTBHE MEXKTY 0CO0EHHOCTSIMH MOJICKYJI YIVIEBOAOB U MX BUAAMHU

OCOBEHHOCTHA MOJIEKYJI BU/IbI YIJIEBOJOB
1) moHOMEp A) nemmronosa
2) monumep b) rimroko3a

3) pacTBOpUMEI B BOJIE

4) He pacTBOPUMEBI B BOJIE

5) BXOJST B COCTaB KJIETOYHBIX CTEHOK PacTeHUN
6) BXOJAT B COCTaB KJIETOYHOTO COKA PaCTEHUH

1 2 3 4 5 6

Yacts (C)
Kakue pyHKIuM BBIMOJTHSIOT YIJIEBOABI B (KHBOM OPTraHU3ME.
IHoaTBepANTE KOHKPETHHIMH MTPUMEPAMHU.

3agaHusa NMCbLMEHHOI 0
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10.

HHIMBUAYAJbHOT0 KOHTPOJISIIIO
TeMe « CTPYKTypHasi OpraHu3anus
KJIETKH

YcTaHOBUTE COOTBETCTBUE MEXKY KIETOUYHOM CTPYKTYPOU U BBIIIOJIHSAEMOU el

byHKIHEH

SAnpo
MuTtoxoHapuun
JIn3zocoMel
OHoIIIa3MaTHYECKast CETh
YacTH KIIETKH
JlelikoIIacTHI
Pubocomsl
Knerounslii ieHTp
XI10ponIacTel
pacTeHui
XpOMOILIaCThI
nHpopMaInIo

[Tnasmaruueckas MmeMOpaHa
O€JIKOB

Kpurtepun oieHKH yCTHOT03aaHusl :

A. CuHTe3upytoT 6emok

b. ®oTtocunres

B. 3anac nuTaTenbHBIX BEIIECTB

I'. IlepeBapuBatoT BeniecTBa, MEPTBBIE

. Tpancnopt BeniecTB BHYTPH KIETKH
E. UcTtounuk sHeprun
K. Jlenenue KieTku

3. OKpalluBaroT JITIECTKHU 1[BETOB

N. Conepxut HacneACTBEHHYIO

K. CocTout u3 ABOMHOrO CI0s JIUIIUA0B U

- Ha 15-14 BompoCOB aH MPaBUIIbHBIA OTBET — OI[EHKA «5»;

- Ha 13-12 BonpocoB JaH NpaBUiIbHBINA OTBET — OLIEHKA «4»;

- Ha 11-8 BOIPOCOB JjaH NMpaBUIIBHBINA OTBET — OIIEHKA «3»;

- MEHee YeM Ha & BOIIpOCa JaH HpaBI/IJ'ILHHﬁ OTBECT — OLICHKA «“2».

OTaa0H OTBETOB

Knerounas Brinonasemas
CTPYKTypa byHKIHUsS
1 u

2 E

3 r

4 il

5 B

6 A

7 K

8 b

9 3

10 K

Kpurtepuu oneHuBaHusl TeCTa
MaxkcumaiabHoe KoandecTBo — 10 6aa(kaxknoe 3aaanue-10)
100. — orMeTKa «5»
9--80.— oTMeTKAa «4»
7-60.— oTMeTKa «3»

Memnee 60.

- OTMETKA «2»

3aIlaHl/Iﬂ INMACbMEHHOI'O HHAUBUAYAJIBHOI'0
TECTOBOI'0 KOHTPOJAIIO TEME
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«IIpokapuoTHyecKne KJICTKI»

Bribepurte oquH npaBUILHBIN
otBeT 1.OdopmiieHHOE SAPO
OTCYTCTBYET B KJIETKE:

A) rpuboB B) 6akrepuii
b) pacrenuit I') ’kMBOTHBIX
2. Criopsl OaKkTepHid CITyKaT:

A) mis nmuTaHUs B) nns pasmMHOXKeHHS

b) nns npixanus I') nns nepenecenust

HeOJIaronpusATHBIX yCJIOBUIA3.BriOepuTe TpH MPaBUIBLHBIX YTBEPKIACHHI.
Jlyist GakTepwii XapaKTepHO:

1) neneHue KJICTKH MOMoIaM 4) obpa3zoBaHKEe TKAHCH
2) pa3MHOKEHHE CEMCHAMHU 5) nutanue
3) npIxaHue 6) popmMupoBaHUE OpraHoOB

OTaa0H OTBETOB

1 B
2 r
3 1,35

Tect o 6uonoruu Ha Temy «L{apctBo bakTepun»
1. Bakrepum oTHOCATCH K NPOKAPHOTAM, TAK KAK OHM:

A) He UMeroT IByMEeMOpaHHBIX OpraHonioB  b) pasMHOXKaIOTCs AeIEHUEM HaJIBOE

B) He umeroT oopmiieHHorO A1pa

2. BakTepuu nepeHoCcAT HebIaronpusiTHbIE yCa0BHs, 00pa3ysi: A) uucty b)cnopy B) 3amurthyro
Karcyiy

3. [IanoukoBuAHbIE 0aKTepuu Ha3bIBalOTCsA: A) kokku b) ciupumnsel  B) BuOpuonsr  [7) Ganumis

4. llnano6akrepuu oTHocATCs K:  A) aBroTpodam b) rereporpodpam  B) cumOuontam

5. Nanouka Koxa Bei3biBaeT 3a00JieBanue: A) nuzeHtepuro b) Tybepkynés B) OyTynusm

6. He umeet odopmiaennoro siapa: A) améba oObikHOBeHHass b) ximamunomonana B) nuanen

7. I1o ciocoOy Abixanus 6aktepuu: A) a’spodsl b) aHaspoOsl B) BcE BhIIEnepedncieHHOe

8. Opranonnnl nepeaBUKeHNs OakTepuii: A) JTO)KHOHOXKKU b) pecHuuku B) KryTuxu

9. snepHoe BemecTBO 0aKkTepuii Ha3pIBaeTes: A) nuroruiazma b) IHK  B) nykneoun

10.bakTepuu canpoTpobl CNOCOOCTBYIOT:

A) ckucanuto Mosioka b) BeigeneHuro kucinopoaa B) THUEHHIO )KUBOTHBIX U PACTUTEIbHBIX OCTATKOB

11. YHMYTOKeHUI0 DaKTepHuii croco0CcTByeT:

A) npuMeHenue anTuOMoTHKOB b) mpuBuBKK  B) BCE BhILLIENIEpEUNCIEHHOE

12.Kak Ha3piBaloTcs 0aKkTepum najgouxkoBuaHoi popmei:A) baunsmiel b) Kokkn B) Bubpuonsr IN)
Crnupusuisl

13.Cnopsl 6akTepuii cay:xkat aasi: A) Pazmuoxenust b) [IpucnocoGnenust kK BBDKUBAHUIO B
HeOnaronpusaTHbIX ycinoBusix B) [epensuxenus I') st pa3MHOXKEHUS U IEPEIBUKECHUS

14. Kax Ha3biBaloTcs 0akTepun mapoBuaHoi popmbl: A)banmmnsl b)Kokku B)Bubprons
[')Cnupuisl

15. bakTepuajabHasi KJIeTKA OTJINYAETCS OT pacTuTenbHoi: A)Hamnunem nuroruiasmsl. b)Hanmnuanem
o6onouku. B) OrcyrcrBuem odopmierHoro sapa. [)Hamuuuem Bakyomu.

16. PasMHoOkeHHe OaKTepHil 0CYIIeCTBIACTCS !

A) mpocThIM JIeJIeHHeM KJIETKH Ha ABoe b)c moMoibio criop B) HenmpsiMbIM iefieHUEM KIIETOK

17. Me3ocoma 0akTepuii — 3T0:

A) BnsiuMBaHMsI MEMOpPaHbI , HA KOTOPBIX JIOKAJTM30BaHbI AbIXaTeIbHbIe U (POTOCUHTEZUPYIOLINE
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dbepmenThl; b) opranennsl BeienieHus; B) Mecta OTI0KEHUS B 3aac MUTATEeIbHBIX BEIIECTB;
') opranesibl , y4acTBYIOUIME B JIEJICHUH OaKTEepUaIbHOU KIETKH.
18. CanpoduTHbIe 6aKTepUH OCYLIECTBJAIOT: A) rHUeHHUe; B) ¢porocunTes; 5) XxeMOCHHTES.
19. A3po6b1 — 3T0 DaKTEepUH, KOTOPHIE (KUBYT B cpeae: A) Oeckuciopoanoi; b) kuciopoaHoi;
B) To B KMCIIOpOAHOH, TO B OECKHCIOPOIHOM;
20. Hayka o 0akTepusix Ha3bIBaeTcsi: A) opuurtosiorus; b) 6akrepuosnorus; B) nuronorus; )
Napa3uTOJIOTHSL.

21. Boi0epuTe Tpu BapuaHTa. /[Jisi IPOKAPMOTHOM KJIETKH XapaKTePHO HAJTUYHE
1) pubocom 2) mutoxoHapuii 3) oopmiieHHOTO sipa 4) mIa3MaTuIecKol MeMOpaHbI
5) 3HI0IUIa3MaTUYECKOH ceTn 6) onHoii konpuesoit JJHK

22. CTAaHOBHTE COOTBETCTBHE MY XaPAKTEPUCTUKOM KJIETKH U €€ TUIoMm: 1)
NMPOKAPUOTUHYECKAS, 2) JyKAPHOTHYECKAS

A) meMOpaHHbIE OPraHOUAbI OTCYTCTBYIOT

b) numeercs kierouHas cTeHKa U3 MypenHa

B) nacnencTBeHHbIN MaTepual MpeacTaBieH HyKICOUI0M

I') conepKuT TOJIBKO MeNIKUuEe puOOCOMBI

J1) HacnencTBEHHBIN MaTepual npeacTasiieH JuHeHbMu JJHK

E) kieTounoe qpIxaHUE MPOUCXOAUT B MUTOXOHIPUSIX

o~

1
23. YcTaHOBHUTE COOTBETCTBHE MEKAY XaPAKTEPUCTUKAMHU H THIIAMM KJIETOK, H300pasKeHHbIX
Ha pucyHke. 3anumute uudpsol 1 1 2 B nopsijike, COOTBETCTBYIOIEM OyKBaM.

A) UMEIOT ME30COMBI

B) ocMoTpodHBIif crTOcO0 MUTaHUS

B) nensitcs Mmuto3zom

I') umerot paszsutyro O11C

J1) 00pa3yroT criopbl NpH HEOIATONPUATHBIX YCIOBUAX

E) umeror 06010uKy U3 MypenHa

24. IIPOKAPHOTBHBI - OYKAPUOTBI TEKCT

Haiinure Tpu omm6xu B npuBeaéHHOM TekcTe «[IpokapuoThl M 3yKapuoThD». YKaxKUTe
HOMepa npeJioKeHHii, B KOTOPBIX caejaHbl omnoKuU. (1) Knetounsie opranu3msl AT Ha
POKapuoT U 3yKapuor. (2) IIpokapuoTsl — nosaepHbie opranu3Msl. (3) K npokapuoram oTHOCAT
6akTepuu, BOIOPOCH, TpUOBbL. (4) IIpokaprOThl — OTHOKIETOYHBIE OPTaHU3MBI, a YYKAPHUOTHI —
MHOTOKJIETOUHbIE OpraHu3Mmsl. (5) [IpokapruoTsl U 3yKaprOThl MOTYT OBITh KaK aBTOTpO(amu, Tak 1
rerepotpodamu. (6) Bee aBTOTpodHBIE OpraHU3MBI HCIIOJIB3YIOT COJIHEUHYIO SHEPTHIO JUIsl CHHTE3a
OpraHMYECKUX BEIIECTB U3 HeopraHuueckux. (7) CuHe-3enéHble BOAOPOCIN — 3TO BOJHBIE UITU PeXe
MOYBEHHbIE TPOKAPHOTHBIE aBTOTPO(HBIE OPraHU3MBI.

TecToBBIN KOHTPOJIb 110 TeMe «XHMUYeCKasi U CTPYKTYPHAsl OPraHu3auus KJIeTKH»

Bri6epute oauH MpaBUIIbHBIN OTBET

1. HeoO0XomuMBIM BEIIECTBOM B KIIETKE, YYACTBYIOIIUM ITOYTH BO BCEX
XHUMHUYECKUX PEaKIHsX,IBISICTCS:

1) MO Caxapu 3) MOTUHYKJICOTH T

2) ITOJIUIIEITH L 4) Bona

2. VYTIeBOIBI B KIIETKE BHITIOTHSIFOT

1) TPAHCTIOPTHYIO (QYHKITHIO 3) CTPYKTYpHYIO

2) TEPMOPETYJIATOPHYIO 4) KaTaTIMTHYECKYFO

3. [Ipu paciiernieHnu Kakux opraHu4eckux BemiecTB oopasyercs 38, 9 k/[x?
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1) yrieBoaoB 2) OenkoB 3) sxupoB 4) HYKJICHHOBBIX
KHCIIOT

4, OcHoBHast PYyHKIIHS KJIETOYHOTO IIEHTPA 3aKIF0YACTCS B:

1) Perynsuuu sku3HeAeITEIBHOCTH KIIETKH 3) Yuactuu B KIIETOYHOM JICIICHUH
2) buocunTese Oenka 4) Vnoenun JJHK

5. Bce gacTu KJIETKH CBSI3aHBI MEX/Ty COOOM € IOMOIIIBIO

1) oGomouku 2) siipa 3) HUTOILIa3MBI 4) Bakyosei

DTall0OH OTBETOB
1

WWww|~

2
3
4
5

TepMHHOJIOrMYECKHIl TMKTAHT MO TeMe
«O0MeH BellecTB M NPeBPallleHHE JHEPTUH B KJIETKE»

CooTHecHuTe TCPMHUHEBI C UX OIPCACICHHUAMHA

TepMuHBI

A. xatabonu3Mm b. aBroTpodsl B. rereporpodsil’. mukcorpodsi/l. anabonusm Onpenesienus:
1. [Tpouecc oOpa3oBaHUs TIIIOKO3bI M3 HEOPraHMUYECKUX BEIIECTB C
UCTIOJIb30BAaHUEM COJTHEYHONIHEPTUU

2. Krnacc oprannueckux BeIIecTB, 0OECIEUMBAIONINX XpaHEHUE U Tepenady
TreHETUYEeCKOMMH(POpMALIUU

3. [Ipouecc pacnaia CIOKHBIX OPraHUYECKUX BEHIECTB IO MPOCTHIX

4. OpraHu3Mmel, CaMH CHHTE3HUPYIOIHe ce0e OpraHnyecKie BEIecTBa

5. [Tpomnecc nepenuceiBanus napopmanuu ¢ JIHK na uPHK
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TecToBbIN KOHTPOJIb N0 TeMe «O0MeH BellecTB M NPeBpalleHue JHePIruy B
KJIeTKe»

Bri6epuTe ouH npaBuiIbHBINA OTBET

1. Ecnu B pacTUTENBHOM KIIETKE HApYyIIASTCsl CHHTE3 XJIopoduiuia, To

1) B Hell MpeKpalaeTcsi CHHTE3 OPraHMYeCKUX BEIECTB

2) OHa TIepecTaeT IeIUThCs

3) y Hee yCHIIMBAETCs MPOLIECC TOTIIOMICHHSI KUCIOpoIa

4) ona morubaer

2. BwiOepute mpaBHIBHYIO NIOCIECIOBATEIBHOCTD Niepeaadu HHGpopMaIum B
IIpoLecce CUHTE3a0€eKa B KIIETKE:

1) AHK — undopmanmonnas PHK — 6enok

2) JTHK — tpancnopraas PHK — 6esok

3) pudocomanbuas PHK — tpancnopraas PHK — 6enok

4) pubocomanpuas PHK — JIHK — tpancnopraas PHK — Gemok

3. benok B KJIeTKE CHHTE3UPYETCS:

1) Ha pubocomax  2) B sape 3) B mu3ocomax 4) Ha rimaaxoii

9H/IOTIA3MATHYECKONU CETH

4. T'erepoTpodHBIC OPraHU3MbI CITOCOOHBI:

1) [Mornomare COTHEYHYIO SHEPTUIO

2) BniuThIBaTh HEOPTaHUYECKHE BEIIECTBA U3 TOYBBI

3) Ucnonb30BaTh TONBKO FOTOBBIC OPraHUYECKHE BEIIECTBA

4) Co3aBaTh OpraHUYECKHE BEIICCTBA U3 MUHEPATbHBIX

5. K peaknusim sHepreTH4eckoro oOMeHa OTHOCST:

1) OkucneHue rIoKo3bl 3) CunTe3 Oenka

2) PacTBopeHue coseit HaTpusl B BOJIC 4) ®orocuHTe3

DTaj0H OTBETOB

gld|wN|e-
NI

Tect no Teme «Bupycbi»

Buvibepume ooun npasunvHulii omeem

1. Bupycol otkpbLi: a) Bunorpasnckuii; 0) [laBnos; B) iBanoBckuii; r) BepHajackwuii.

2. K/1eTOYHOro cTpOoeHusi He UMEIOT:

a) cCMHe-3eJIeHbIe BOJOPOCIH (I[aHen) 0) OaKTepuu B) IPOXKIKH I') BUPUOHEI

3. Bupyc HapylaeT KU3HeIeATeJbHOCTh KJIeTKH-X03IMHA TOTOMY, YTO:

a) HyKJIEMHOBAsI KMCJIOTa IPOHUKAET B KJIETKY XO35HMHA,;

0) KiIeTKa TepsieT ClIOCOOHOCTh K PENpPOaYKLINH;

B) pa3pymIaeT MUTOXOHJPHUH B KJIETKE XO35MHA;

r) IHK ¢ara ocymiectsiser cuaTe3 COOCTBEHHBIX MOJIEKYJ OelTKa.

4. Bupychbl pa3MHOKAIOTCS:

a) TOJIBKO B KJIIETKE XO35IMHA; 0) CAMOCTOSITETIHHO; B) BAPHAHTHI a U 0; T') HE CIIOCOOHBI K Pa3MHOXKECHHIO.
5. Kakoii Bupyc Hapymaet padoTy UMMMYHHO# cHCTEMBbI YejioBeKa?

a) monuomMuenuTa; 0) ocmsl; B) rpumma; r) BUY.

6. Kakue (popMbI KH3HU 3aHMMAIOT IPOMEKYTOYHOE MOJIOKEHNEe MKy TeJIaMHU KUBOH U HEKHBOM
NpupoabI? a) BUPYChl; 0) OakTepyuu; B) INIIAWHUKH; T) TPUOBIL.

7. BupycHble 4YaCcTHIbI HA3bIBAIOTCS: a) BUOPHOHBI; 0) BUPHOHBI; B) SMOPHOHBL; T) TAMETHI.

8. Kancup — sto: a) nuroriasma Bupyca; 06) JJHK Bupyca; B) o6on0uka Bupyca; r) pepMeHTH BUpyca.
9. Uto 03HauaeT JATHHCKOE CJIOBO «Virus», BBelleHHOe B Hay4YHbIil 06opoT M. Beiiepunkom?



a) bonesns, 0) sim  B) mapasuT T) GakTepus

10. Bupychsl 0THOCATCS K AOKJI€TOYHBIM OPraHU3MaM MOTOMY, YTO OHM:

a) He cozepKar siapa; 0) He CIOCOOHBI K CaMOCTOATEIFHOMY OOMEHY BELIECTB; B) SIBISIOTCS MMapa3HuTaMU;
T') HE UMEIOT OpPraHOUIOB.

11. Bupyc, npuBoasiniuii K KakoMy 3a001eBaHHIO0, ObLJI ONMMCAH MePBbIM?

a) Tabaunoit mozanku ©0) bemenctea B)Ocmsl T)BHUY

12. Kakoe 13 nepevyncjeHHbIX 3200/1eBaHNi YeJI0BeKa BbI3BAHO HEKJIETOYHBIMH (GOpMaMU KU3HH?
a) ocma; 0) TyOepKymes; B) IN3EHTEPHUS; T) X0JIepa.

13. Bupycsl, npoHnKasi B KJEeTKY X035IMHA:

a) MUTalTCsl pudOCOMaMu; 0) OTpaBJISIOT €€ CBOMMU MPOLYKTAMH KU3HEICIATEIbHOCTH;
B) BOCTIIPOM3BOJAT CBOM F€HETHUECKUI MaTepHa; T') IOCEJISIOTCS] B MUTOXOHPUSIX.

14. Kakoe yTBep:kaenue npo supycsl HE Bepuo?

a) meroT Mukpockomnuueckue pasmepsl 0) O01anaroT CBOWCTBAMH )KUBOH U HEXKUBOIN MaTepUH

B) OTHOCSTCS K KJICTOUHBIM CTPYKTYpaM

15. Kaky1o reoMmeTpuyecKkyio (purypy HarioMuHaeT cTpoeHue 00JIbLIIUHCTBA BUPYCOB, MOPAKAIONIMX
JKMBOTHBIX U yeaoBeka? a)Ky0 6)6-yrompHuk B) 20-TpaHHUK (MKOCadp) T) OBATHHYIO

16. B yeM 0c00eHHOCTH Pa3MHOKEHUsI BUPYCOB?

a) Y HUX MOJTHOCTBHIO OTCYTCTBYET CITIOCOOHOCTH K PENPOTYKIINU

0) OHU pa3MHOXKAIOTCS TOIBKO BHYTPH KIETKU-XO35SHUHA

B) EqMHCTBEHHBIN CIOCOO — CaMOCTOSATENILHOE Pa3MHOKEHHUE, 32 TIPE/ICIaMH IPYTUX KIETOK
17.bakrepuodar —3to: a) bakrepus, noryomaromnias BUpycsl 0)CTpyKTypa, 00beTUHSIOMAs KISTKH
OakTepuu ¥ BUpyca B)Bupyc, mopakaromnuii 0akTepuio

18.Kakoii BUpyc HleT NPUCTAHUINE B OKOJOYIIHBIX CTIOHHBIX JKesle3ax y yejoBeka? a)l'epreca
0)Onuedanura B) [Taporura

19. YcraHoBuUTE NIOC/I€10BATEIbHOCTD JKM3HEHHOI0 LHKJIA OakTepuodara.

A. BerpanBanme JIHK Gaxtepnodara B KIIeTKy-X035HHa.

b. Cunte3 BupycHbix JJHK u OenkoB B kiieTke OakTeprodara.

B. IIpukperuienue 6akrepuodara k 000JI0UKe OaKTepuu.

I'. [IpornknoBenne JJHK 6akTeprodara B KIeTKy OaKTepHH.

. Beixon 6akTepuodara u3 KIETKH, 3apaKeHUE JPYTUX.

E. CamocOopka BUPYCOB.

Buvioepume 0sa npasunvnvix omeema

20. Bupycsl - 370!

a) JOKJIeTOYHbIe POPMBI KH3HU; 0) IpeBHEHIIINE U3 DYKAPHOT; B) IPUMUTHBHBIC OAKTEPUH; T) 3aHUMAIOT
MIPOMEKYTOYHOE TIOJIOKEHHE MEXKTY JKUBOU U HEXKHUBOU MPHUPOJIOH; 1) cOAepKaT HEKOTOPEIE
HeMeMOpaHHBIE OPTaHOU/IHI.

21. O6s13aTeJIbHBIMH KOMIIOHEHTAMHU BUPYCA SIBJISIIOTCSH:

a) MUIUIBL; 0) HYKJIEHMHOBBIE KUCIIOTHL; B) O€NKY; r) monvcaxapunbl; 1) ATO.

OrtBeThl. 1-a, 2-1,3-0, 4-a, 5-1, 6-a, 7-0, 8-B, 9-0, 10-0, 11-a, 12 -a, 13-B, 14-B, 15-B, 16-0, 17-B, 18- B, 19-
BI'ABE/], 20-a,r, 21-6,B.

u¢posoii TMKTAaHT «MHUTO3 U Mei103»

Brinucats HOMepa yTBepKIeHHUH, KOTOPBIMUA 0003HAYAIOTCS MPOLIECCHI,
CBOWCTBEHHbBIE MUTO3y UMEHO3Y.

1. ITporecc cOCTOUT U3 IBYX JCTICHUMN.

2. TunnyHoOe JeNeHre COMaTHUECKUX KIIETOK.

3. JloduepHHe KIETKH C TAKUM K€ HaOOPOM, YTO M MAaTEPUHCKHE.

4. O0Opa3yroTCs TarIoNIHbIE KIETKH.

5. CocToHT BCEro U3 OJTHOTO JICTCHUS.

6. [IporcxoauT Ipy paciryCKaHUH JIMCTHEB Ha TTOYKAX.
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DTallOH OTBETOB

Mpmurto3s

Metios

2356

14

MudpoBoii IMKTAaHT «@OPMBI PA3MHOKEHUSI OPTraHU3MOB)

Beimucate HOMEpa yTBEP)KICHHH, KOTOPHIMH O00O3HAYAIOTCS IPOIECChI, CBOWCTBEH
1. B OCHOBE JIEKHUT M€EH03

2. y9aCTBYIOT CIIEPMATO30U/IbI U STUIICKICTKH

3. pa3HOBI/II[HOCTbIO ABIISICTCA HapTeHoreHes

4. B OCHOBE JICKUT MHUTO3

5. OCYHICCTBJIHGTCSI OTOCIIBHBIMU OpFaHaMI/I, qacTiaMu OpFaHOB HWJIA TCJIA.

6. pa3HOOOpa3ue MOTOMCTBA U €T0 JKU3HECTOMKOCTh

JTaJIOH OTBETOB

Bbecnoioe ITomoBoe
Pa3MHOXEHHUE | Pa3MHOXKCHUE
45 1236

TecTOBBIl KOHTPOJIb 10 TEMe
«Opranusm. PazMHokeHHe 1 HHANBHYAJIbHOE PA3BUTHE OPraHU3MOB)

A. BriOepute 0/IMH IPaBUIBHBIA OTBET
1.K o0pa3oBaHuIO U3 IUTUIOUIHBIX KJIETOK TallJIOWIHBIX IPUBOJIUT:

1) Muro3 2) Kousrorarus 3) Kpoccunrosep 4)

Meiio3

2. BereraTuBHOE pa3MHOKEHHE — 3TO PA3MHOXKCHUE:

1) Criopamu 3) [To0BBIMHU KIIETKAMHU

2) Yactsmu Tena (YepeHKaMu, yCaMH, KITyOHSIMH) 4) TToukoBaHueM

3. IIpocThIM ieIeHueM pa3MHOXKAIOTCSL:

1) OIHOKIIETOUHBIC BOJOPOCIN M POCTEHIITNE )KUBOTHBIC 3) Mxu

2) ToJIbKO OZHOKIIETOYHBIC BOJOPOCITH 4) OIHOKJIETOYHBIE BOJOPOCIH H
rpuOBI

4. Meii03 OTAMYAETCS OT MUTO3a HAJTMYHEM

1) Unrepdasbr 3) Uetsipex (a3 neneHust

2) Beperena aeneHust 4) JIByX mOCIIeA0BaTEIbHBIX
b1 (1) (31701

5. CKOJIBKO KJIETOK 00pa3zyercs B pe3ysbTaTe CIepMaToreHe3a U3 OJHOU
JUTIIOUTHOM TTEpBUYHOMIIONOBOM KIETKU?

1) e 2) Yetnipe 3) Ilectp 4)

Bocemp

C. JlaiiTe pa3BepHYTHI OTBET HA BOIPOCHI:

1. KakoBbI OCHOBHBIE YEPTHI MPSIMOTO THIIA OHTOTeHEe3a?

2. CpaBHUTE MPOIIECCHI ITOJIOBOTO H OECIIOIOT0 Pa3MHOKEHUS

OTaI0H OTBETOB

1 4
2 2
3 1
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TecToBbIii KOHTPOJIb IO TEME «gaKOHOMepHOCTI/I HU3MCHYUBOCTH)

Bri6epuTe oquH npaBUIbHBIN OTBET.

1.Kakoii u3 BU10B U3MEHYUBOCTH HE HACIIEAYETCSA:

A. KomOuHaTtuBHas; b. ®enotunuyeckas;

B. Myranmonnas.2.Ilox MmoaudukanmoHHON

U3MEHYMBOCTHIO TOHUMAIOT:

A. 'éHOTUITHYECKYIO CTaOUITLHOCTh 0COOECH;

b. I3meHenne reHotuna noj

BIIMSIHUEM cpelibl; B.

W3meHnenune ¢eHoTura mos

BIUsiHUEM cpenbl.3.11ox

HOPMOM peaklMy IOHUMAIOT:

A. I3MeHeHue TeHOTuIIa 01 BIMSHUEM CPEbL;

b. IIpenensl n3MeHEeHUH (EHOTHITA IO

BJIMSIHMEM cpeabl;B. Bee mprusHaky,

nepeaBaeMble 10 HACJIE/ICTBY.

4.Kakoe 13 NpUBEICHHBIX YTBEPKACHHUI PAaBUIIbHO?

A. Ilon BIMsiHMEM BHELIHEHN Cpeibl TEHOTHUIT

ocobu He usmensercs;b. Hacnenyercs ne

(deHoTuIl, a CioCOOHOCTh K €ro IPOsBICHUIO;

B. IlpuobpeT¢HHbIC B TEYSHUH KU3HU MOIU(DUKALIMY TIEPEIAIOTCS
1o HacyencTBy;I . Moaudukanuy He HOCSAT MPUCTIOCOOUTEITHLHOTO
Xapaxrepa.

5.Kakoe 13 npuBeACHHBIX YTBEPKIAECHUN

aBIsieTcs npaBwiIbHBIM? A. Bece myTannu

BpEHBI JIJIs1 OpraHU3Ma,

b. B onpeneneHHbIX YCI0BUAX CPebl HEKOTOPBIE MyTallud MOTYT OKa3aThCsl
MOJIE3HBIMH;

B. XpomocoMHbIE MyTallMK MPUBOJIAT K HAPYILLIEHUIO CUHTE3a OJJHOM U3
AMUHOKUCIIOT B OeJKe.

DTaj0H OTBETOB

OB WIN|F-
o[> |01 |0 | o

«3aKOHOMepHOCTHHac.]IeZ[CTBeHHOCTI/I U UIBMECHYUBOCTH»»

3ananue 1. BoiGepuTe 01MH NPaBUILHBIH OTBET
1. Opranusm, reHOTHIT KOTOPOTO COJIEPKUT OJAMHAKOBBIE aJUIEIH OJTHOTO TeHa,

HAa3bLIBAIOT
1) TOMO3UTOTHBIM 3) reTepo3UroTHHIM
2) THOPUTHBIM 4) TOMHUHAHTHBIM

2. Hayka, u3y4aronas iBa GyHIaMEHTAIbHBIX CBONCTBA )KUBBIX OPTaHH3MOB —
HaCJIeICTBEHHOCTbH U3MEHYHBOCTD, —

1) Huronorus 3) 'eneruka

2) Cenekuus 4) DMOpuosorHs
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3. Pacmerenue penorumnos B motoMmctBe 9:3:3:1 HaOMI01a€TCS IPU CKPEIIIMBAHUHT

1) AABBxAaBsB 2) AABBxaaBB 3) AABexAaBB 4)

AaBsxAaBs

4.V cobak uepHas wmepctb (A) AOMUHUpYET HaJl KOpUYHEBOW (a), a
KopoTkoHOrocTh (B) — Hax HopMmanbHo# mmuHoi Hor (D). Beibepure reHOTHIT YepHOI
KOPOTKOHOT'OM cO0aKH, reTepO3UroTHON TOJBKO IO IPU3HAKY JUIMHBI HOT.

1) AaBb 2) Aabb 3) AABDb 4) AABB
5. YKkaxuTe reHOTHUII TeTEPO3UTOTHON 0coOn
1) Aa 2) aa 3) AABB 4) aB

3ananue 2. PemnTe reHeTHYECKHE 3a1aun

1. I'magkas oxpacka apOy30B HaclieAyeTcsi Kak peleccuBHbIN npusHak. Kakoe
MTOTOMCTBO MOJTYYHUTCSI OT CKPEIUBAHUS ABYX T€TEPO3UTOTHBIX PACTCHH C TIOJIOCATHIMH
mwIogamMu?

2.Y d4enoBeka HEKOTOphie (OpPMBI  OIU30PYKOCTH  JTOMHUHHPYIOT — HaJl
HOpMaJbHBIM 3pEHUEM, a IIBET KapuXx IJia3 HaJ roayOsiM. ['eHsl o0eux map HaxoasTcs
B Pa3HBIX XxpoMocoMax. Kakoe moTOMCTBO MOXHO OKHJIATh OT Opaka reTepo3uroTHOrO
MY>KYUHBI C )KSHIIUHON, UMEIOIIeH roayOble I1a3a 1 HopMajibHOe 3peHue?

OTaI0H OTBETOB

Saganme 1.
1 1
2 1
3 4
4 1
5 1
3aganue 2.
1. AaxAa

75%-noocateie, 25%-raaaKue

2. AaBBx aaBB
25%- AaBB-0nm3opykue, Kaperiasbie
25%- Aabb-6am3opykue, romyodoriasbie
25%-aaBB-HOpManbHOE 3peHuE, Kaperiasbie
25%- HOpMaTbHOE 3peHue, roryooria3pe

Kpurtepun onenuBanms.

MaxkcuMajbHOe KoJudecTBo — 11 6as10B.
11 6. — oTMeTKAa «5»

10-9 6. — oTMeTKa «4»

8 0.- 7 0. — oTMeTKa «3»

Menee 7 0. - oTMeTKa «2»

BOl'lpOCbI AJI MHIAUBUAYAJBbHOI0 IMCbMEHHOI'0 OIIpoca 1o TeMe
«OCHOBBI CCJICKIIMHU paCTeHHﬁ, KUBOTHBLIX 1 MUKPOOPraHU3MoOB.
EI/IOTeXHOJIOFI/Iﬂ, CCAOCTUIKCHUA U MEPCIMIEKTUBBI
pa3BUTUHA»

Jaiite ompeneneHus CleqyIOMUM TEPMUHAM: CEJIEKIHsI, COPT, MOPOAa, ITaMM,
WCKYCCTBEHHBIH OTOOpP, MCKYCCTBEHHBI MyTareHes, THOpuAN3aIusi, OMOTEXHOJOTHS,
TeHHasl HH)KEHEPHS, TCHHASTUHKEHEPHSI.

Bonpocsl 11t yCTHOr0 (PpOHTAJBLHOIO Onpoca no reme «OCHOBHbIE
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3aKOHOMEPHOCTUBO3HUKHOBCHHUSA, PA3BUTHA U
CymeCTBOBAHUA KM3HH HA 3emue»

1.Ilepedncnure OCHOBHBIE ATallbl BOSHUKHOBEHUS KU3HU Ha 3emuie (110 bepHaiy)

2. Kakue ycnoBust ciocoOCTBOBaJIM BOZHUKHOBEHUIO )KU3HU

3. JlaiiTe XxapakTepUCTUKY IIEpBbIM OpraHU3MaM (CIocod MUTaHMs, AbIXaHUs,
KJIETOYHAsi OpraH13a1usl)

4. Kak mpoucxouiio yciiokHeHHe nepBbix opraHu3mMoB? C ueM OHU ObLIM CBSA3aHBI?

3anaHus HHAUBUAYAJIBHON MUCHbMEHHO padoThI O TeMe
«KpaTtkas ucropust pa3BUTHSI OPraHMYECKOT0 MHUPa»

3aganne 1. Broummrte coObITHS (M3 HIDKE  PacloIOKEHHOTO
nepeyHs) HAIPOTUBCOOTBETCTBYIOIICH IPBbI.
OCHOBHBIMHU COOBITUSIMH B apXee ObLIH: .OCHOBHBIMH COOBITHSIMH B IIPOTE
1.PacmipocTpaHeHue 3yKapuor.
2. 'ocrioacTBO IMaHoOakTepuid (CMHE3ETIEHBIX BOAOPOCIICH).
3. Bo3HUKHOBEHHE MHOTOKJIETOUHBIX OPIaHU3MOB.
3ananue 2. Hanmmmmre, B KakO# 3pe U KaKOM MEPUO/Ie TPOU3OILIH OITMCAHHBIE
COOBITHS.

IlepBble pacTeHMs BBILLIM HA CYIY JTocnoacreo pentuim
Kpurepun onenkn 3agaHus :

- 0€3 OIINOO0K — OI[CHKA «5»;
- 1 ommobOKa — oIleHKa «4%;
- 2-3 oImMOKH- OIIEHKA«3»;

- OoJtee 3 OmIMOOK — OIIEHKA «2».

3agaHus MHAMBUAYAJIBHON NUCbMEHHOM padoThl N0 TeMe «/[BHIKYIIIHE CHJIBI
IBOJIIOLMH»

1.IlpounTaiiTe mpuBeAECHHBIE HMXKE NMPUMEPHl M TOMNBITANTECh OMpPEETUTh, K
KakoMy BuUAy OOpbOBI 32 CyIIECTBOBAHHE OHM OTHOCATCA (AJI1 3TOTO BBIACHHUTE, KTO C
KeMm OopeTcsi).

A. B 3arymeHHBIX IOCEBaX KOK-carbi3a TIIEPBBIMH IIPOPOCIH CEMEHa,
MOJyYHBILKE OOJIbIIE MUTATEIbHBIX BEeCcTB M BOJbl. Yxke uepe3 20-30 cyTok ruOHyT
pacTeHus] KOK-carbi3a, KOTOpBIC IOMANAIOT IMOJ PO3ETKH JINCTHEB PaHEEe B3OMICIIINX
pacTeHui.

b. 3epra xmeba dYacTto CTpPamalOT OT KENTO-3€JEHOT0 KIIOMA YeperaniKy.
TeneHoMyc OTKJIambIBaeT CBOE SO B SHIO0 YEpeMallKW, W JMYWHKA TEJICHOMYyca
ChEJIaeT ero ColepP>KUMOE.

2. Onpenenute, K Kakod (GopMe eCTeCTBEHHOTO O0TOOpa MOXKHO OTHECTH

JTAaHHbIE MPUMEpPHI: A. TOSBJICHUE TapaKaHOB, YCTOWYMBBIX K JEHCTBHIO

STOXMMHKATOB;

b. ¢dopmupoBaHre MHOrMX BapUAaHTOB OKpPAaCKM BHYTPU MOIMYJSALUH TPaBsHON

JSITY KA

Kpurtepun oueHku 3aganus :

- 0€e3 omMOO0K — OLIEHKA «5»;
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- 1 ommoOKa — oIleHKa «4%;

- 2-3 omHOKH- OLIEHKAK3»;

- bosee 3 omMOOK — OLeHKa «2».
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TecTOBBINi KOHTPOJIb MO TeMe «IBOJIOLUOHHOE YUeHHe»

Bribepure o1H MpaBUIbHBII OTBET

1 Bug npencrasinsieT coboit

1) cOBOKYITHOCTh MOP(]OIIOTHYESCKH OJJHHAKOBBIX 0CO0EH

2) COBOKYITHOCTh 0CO0OEH ¢ OIMHAKOBBIM ()EHOTUTIOM

3) reHeTHYECKH 3aKPITYIO CHCTEMY

4) COBOKYITHOCTh 0COOCH, HACEIISIONIUX OJIUH apeasl

2 JIBYOKyIIMe CHITBI SBOIIIOIUH 110 [lapBUHY

1) cTpemiieHrE OPraHU3MOB K COBEPILICHCTBY

2) HaCIIe/ICTBEHHAs] M3MEHYHUBOCTh

3) HaclieIoBaHUE PU3HAKOB, TPUOOPETEHHBIX IMO]] BIMSHUEM BHEUIHEH CPeIbl

4) pucmoco0IeHHOCTh OPTaHU3MOB K YCIIOBHUSIM CPEJIbI

3. [Ton3emHbIi 00pa3 )KU3HU KPOTA — 3TO KPUTEPUNA BUJA

1) mopdoornyeckmii 3) pHU3HOTOrHYECKHIA

2) 5KOJIOIHYCCKHI 4) reorpaduyeckmii

4 TloppakaHue MEHee 3alUIIEHHOr0 OpraHhu3Ma OJHOTO BHIA 0oJiee 3alIUIEHHOMY OpPTaHU3MY
JPyroro BUIa —

1) MackupoBKa 3) MOKPOBUTEIILCTBEHHASI OKPACKa

2) yrpoxarorias oKkpacka 4) MEMHKpUS

5 CrieacTBUeM JEHCTBUS CTAOMIM3UPYIOLIEH (POPMBI €CTECTBEHHOIO 0TOOpA SBIISAETCS

1) BO3HMKHOBCHHUE MOMYJISINI BpeIUTEICH, YCTOWYHMBBIX K ST0XUMHKATAM

2) MOSIBJICHHE JIBYX pac MOrPeMKa Ha CEHOKOCHBIX JTyrax

3) y3Kast HOpMa peakiuy JJIsl pa3MepOB Ccep/Iiia YeoBeKa

4) IPOMBIIIICHHBIA METaHU3M

DTaJ0H OTBETOB

QB WIN|F-
WA ININ|F-

TecToBBIN KOHTPOJIb 10 TeMe «IIpoucxokaeHue Yye0BeKa»

Bribepure oaMH NpaBUIIbHBIA OTBET

1. Kakast u3 uckomnaembIix opM uernoBeKa NPUHAAIEKHUT K COBPEMEHHBIM JIFO5IM ?

1) cunanTpormn 3) aBCTpaIONMUTEK

2) MUTEKAHTPOII 4) KpOMaHbOHEI

2. TpynoBast 1eSTeIbHOCTh, MBIIUIEHUE, PeUb, CHITPABIINE OOJIBIIYIO POJIb B PA3BUTUU HPEIKOB
YeJIoBeKa, OTHOCSTCS K (paKTopaM 3BOJIOLUN

1) aHTPOIOreHHBIM 3) conuanbHbIM

2) OMOJIOTUYECKUM 4) OMOTUYECKUM

3. B kaxyro 3py Ye0BEeK MepPEIIelt K MPSIMOXO0KICHHIO?

1) mMe3030iicKyt0 3) maneo30MCcKyIo

2) KaifHO30MCKYIO 4) mpOTEPO30MCKYIO

4. PymIUMEHTOM Y 4YelIOBeKa SIBIISICTCSI

1) xBocT 3) MHOTOCOCKOBOCTh

2) ammeHIuKCe 4) rycToii BOJIOCSIHOM TTOKPOB

YcranoBute MMPpaBUJIbHYIO ITOCJIICA0BATCIIBHOCTD
5. VYcranoBure MMoCJICHOBATCIIbHOCTE TAKCOHOB, HCIOJB3YEMbBIX B CHUCTCMATUKE YCIOBCKA,
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HauuHas ¢ Haumbonee kpymHoro: 1) cemeiictBo Jltogu (Iomuuuabl);, 2) orpsin [lpumatsr; 3)
Xopnoseie; 4) pox Uenosek; 5) kinacc MieKonuTaroImme

JlaliTe MMCbMEHHBIN OTBET HA BOIIPOC

6. UeM moka3biBaeTCsl MPUHAJUICKHOCTD YEJIOBEKA K KJIACCY MIIEKOIIUTAIOIIUX.

DTajI0H OTBETOB

4
3
2
2

QP IWIN|F-

35214

Bomnpocekl 111 yCTHOr0 (PPOHTAJBLHOTO onpoca no remam: Ilpeamer ndydeHus u 3a1a4u

COBPEMEHHOI IKOJIOTHHU. JKOJ0orH4Yeckne (pakTopbl; Adnoruyeckue GakTopbl cpebl U

NMPHUCIOCO0JEHHOCTh K HUM OPranu3MoB; buorudueckue pakropobl. B3aumooTHomenust
OpPraHu3MoB

1.Ha xakue rpynmnsl Ki1accu(puuupyroTcs 3K0I0ruueckrue GakTopbl

THUII

2. Kakue daxTopsl cpenbl oTHOCATCS K abuotnueckum? Kak opranu3Mbl IpUCIOCOOICHBI K HUM

3. Kakue ¢axTopsl cpesbl HazpIBaroTcs Onotnaeckumu? [IpuBeaure mpumepsl
B3aMMOOTHOLIEHUN MEXAY OpraHu3Mamu
4. [TpuBeauTe MPUMEPHI AHTPOIIOTEHHBIX (HaKTOPOB

5. Pacnipenenure nepeuncieHHble HUKE (PaKTOPbI HA TPU IPYIIIBL: a0MOTHYECKUE, OMOTUYECKUE,

AHTPOIIOI'CHHBLIC.

Bonpoch! 1151 ycTHOT0 POHTAIBLHOTO ONPOCA 1O TeEMe
«buoueno3s, ero ctpykrypsbl. [IuinieBplie Henu u NUIeBbIe CETH

1. JTaiiTe onpeneneHns TepMUHAM: OUOIIEHO3, (PUTOLIEHO3, 3001I€HO3, ONOTOM, MUKPOOOIIEHO3.
2. HazoBuTE OCHOBHBIE XapaKTEPUCTUKH BUJIOBOW CTPYKTYpbl OMOLIEHO3a

3. JlaiiTe XapakTepUCTUKY IPOCTPAHCTBEHHOM CTPYKType OHOIIeH03a

4. PacnipenenuTe opraHiu3Mbl Ha TPU TPYIIIBL: IPOYLIEHTHI, KOHCYMEHTHI, PEAyLEHTHI

5. I3 mpenoKeHHbIX OPraHu3MOB IIOCTPONTE MUILEBBIE LENU

TecToBbIil KOHTPOJIb IO TEME «IKoj0rus — HayYKa 0 B3AUMOOTHOIICHUAX KUBBIX OPTraHU3MOB»

BriGepuTe ofuH npaBUIIbHBIN OTBET

1. inst cymiecTBOBaHUsI OMOTEOIIEHO30B HEOOXOAMMa SHEPT S COJTHIIA, TaK KaK

1) Bcst oHeprus 3amacaercsi B OuoMacce peyleHToB

2) BCsl SHEPTHSI KOHCEPBUPYETCSI B 3€JICHBIX PACTEHHSIX

3) mpu NMPOXOXKJACHUH Yepe3 MUILEBbIC IICTIHA BCS SHEPTHS PACCEUBACTCS B BUJIC TEILIa
4) ipu MPOXOKAECHUH Yepe3 MHUIIEBbIC IEMH YaCTh SHEPTHH PACCEHBAETCS B BHJIE TEILIA

2. OrpaHnymBaroOIUM (GaKTOPOM JUIsSl TPpoU3pacTaHusi OOJBIIMHCTBA PACTEHUH B €JI0BOM JIECy

SIBIISICTCS
1) HetoCTaTOK Bjaru 3) cirabasi OCBEIICHHOCTh
2) BBITANTHIBAaHUE PACTCHUI KHBOTHBIMH 4) HachlIleHHE BO3AyXa GUTOHIHIaMHU
3. B3auMooTHOIIICHUsT M1y Oepe30ii U ellblo, PACTYIIIMMHU B OJHOM JIECY — HIUTFOCTPAIIHS
1) myTyanuzma 3) KOHKYpEHIHH
2) KOMMEHcalTu3Ma 4) mapa3uTtu3mMa
4. K XHIHAYECTBY OTHOCST B3aUMOOTHOIIIEHUS MEKTY
1) mIoTBO¥ U IIyKOU 3) IWI0TBO# U Kaprom
2) paKOM-OTIICTLHUKOM U aKTUHHEH 4) XOpbKOM U TOPHOCTAEM
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5. IlouBeHHBIE OAKTEPHUN B 3KOCUCTEME BBICTYIIAIOT KaK

1) mpoyTIeHTHI 3) penylieHThI
2) KOoHCYMeHTHI | mopsiika 4) xorncyments! |l mopsiika

DTajI0H OTBETOB

QB WIN|F-
WkRrWww|h~

Bonpocsl 1151 ycTHOT0 GpPOHTAIBLHOTO OIIPOCA MO TeMe
«buocdepa — riodanbHasg IKOCHUCTEMAY

1. JlaiiTe onpeneneHne TepMUHaM «Orochepa» u «Hoochepar

2. Kakoli pycckuii y4eHbIi IBIIsi€TCS co3/1aTesieM yueHus o buochepe

3. Uto Takoe )KMBOE BELIECTBO, OMOI€HHOE BELIECTBO, OMOKOCHOE BEIIECTBO, KOCHOE BEILECTBO.
[IpuBennre npumepsl

4. [Tepeuncnure GyHKLNHU )KUBOTO BEILIECTBA

5. HazoBure rpanuis onocdeps

CocraBJ/ieHue nenei NUTAHUS U MOCTPOEHU I IKOJOTHYECKUX MHPAMM/L
TecToBBIII KOHTPOJIb

BriGepuTe Bce mpaBUIIbHBIE OTBETHI
1. Kakue opranu3mMbl MO>KHO OTHECTH K TPYTIIIE MPOAYIIEHTOB?

1) 3eneHble pacTeHUsI 4) pacTUTEIbHOSITHBIC )KUBOTHBIC
2) IJIECHEBbIC TPUOBI 5) 60J1€3HETBOPHBIC MPOKAPHOTHI
3) cuHe-3eleHBIE M KpacHbIC

BOJZIOPOCIIN

2. Ponb peylIeHTOB B 9KOCHUCTEMAX 3aKJIFOYAETCS B!

1) co3nmanuy 3amnaca HEOPraHUUECKUX COCTMHCHHIA;

2) pa30oKEHUU MEPTBOTO OPraHMIECKOTO BEIIECTRA;

3) nmoTpebieHHH TOTOBOTO OPTaHMYECKOTO BEIECTBA;

4) co3aHuM OPraHUYECKOrO BEUIECTBA 33 CYET HEOPraHHUECKUX COCTHHEHUI.
3. 13 mepeunciieHHBIX OpraHu3MOB KOHCYMEHTaMH | mopsizika siBISTFOTCSI:

1) noch 4) nuseHtepuiiHas ame0a;
2) BOJIK 5) undyzopus Tydenbka
3) 6apan

4. Kak Ha3bpIBalOT OpraHu3Mbl, IOTPEOIIAIONINE OPraHUYECKUE BelecTBa?

1) npoayueHTsI

2) KOHCYMEHTBI

3) pemyleHThI

5.0mpenenute MecTto BUAOB opranu3MoB B dkocucteme (I1 — mpoxynents:, K — koHcymenTsl, P —
pPEeAyLEHTHI):

1) onens;

2) )KYK-HaBO3HUK;

3) OIHOKJIETOYHBIE BOJIOPOCIIH;

4) nu3eHtepuiiHas ame0a;

5) enb;

6) nsarer;
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Perenne sKonornyeckux 3a1ad

CocraBbTe NPaBUIHHBIC MUIIEBHIC LIEH

1. YcraHoBuUTE MOCIIE0BATEIBHOCT OPraHU3MOB B IICMH MUTAHUS: 1) IMYMHKY MyX; 2) HaBo3; 3)
XHIIHbIC NTUIB]; 4) HACEKOMOSTHBIC TITUIIBI

2 . TloctpoiiTe MpaBWIbHYIO HHIIEBYIO Lienb: 1) yaiiku; 2) Menkue pbiObl; 3) 300IUIAHKTOH; 4)
XUITHBIC PBIOBI; 5) (UTOIIIAHKTOH.

3. [octpoiite npaBmIbHY O MUIIEBYIO Hemb: 1) Tist; 2) ucThs; 3) ckBopelr; 4) nayk; 5) sictped

DTajI0H OTBETOB

1 13
2 12
3 13
4 2

5II- 3,5 K-146 P -2
IMumessie uerm: 1. 214 2. 53241 3. 21435

Tect Jkonornyeckue Gpakropsl

1. KakoBbI B3aUMOOTHOIIEHHUS KYJIBTYPHBIX U COPHBIX PaCTEHH B arpolueHose?
1) meiirpanbHbIe, 2) cUMOMOTHYECKHUE, 3) KOHKYPEHTHBIE, 4) apa3uT — XO3SHH.

2. OrpaHn4uBaromyuM (GakTOpOM IJIsl TPABSIHUCTBIX PACTCHUH B €JI0BOM JIeCy SIBIAETCS 1) HEIOCTaTOK OPraHUYECKUX
BEIIECTB 2) BHICOKAsl BIAXKHOCTb, 3) HEIOCTATOK CBETa, 4) COKpallleHue TePPUTOPUH JUIsl pacipOCTPaHEHHSI.

3. Y MOKpBITOCEMEHHBIX PACTEHHUH, OOMTAIOIINX B BOJHOM cpeie, 0 CPaBHEHUIO C Ha3eMHBIMH, 1) XOPOIIIO pa3BUTHI
TKaHH, 2) UHTEHCHBHEE MPOTeKaeT POTOCHUHTE3, 3) c1a00 pa3BUTa KOPHEBAs CHCTEMA.
4) ycThHIIa pacIONIOKEHBI Ha HIDKHEH CTOPOHE JIHCTA,

4. HeorpanuueHHBIN OTCTPEN XUIIHUKOB MOXET MPUBECTH BIOCIEACTBUU K COKPAIICHUIO 1) YHCIEHHOCTH
PacTUTENBHOSIHBIX JKUBOTHBIX, 2) YHUCICHHOCTH MTOKPHITOCEMEHHBIX pacTeHHi 3) apeajia pacTUTEIbHOSIHBIX
KUBOTHBIX, 4) YUCIIEHHOCTH 11apa3uTOB.

5. Kakoe npucnocobienne crocoOCTBYeT 0XIaXASHUIO PACTCHUI IPH MOBBIIIEHUH TEMIIEpaTypbl Bo3ayxa? 1)
yBEIIMYEHUE HHTEHCUBHOCTH (POTOCHHTE3a, 2) YMEHBIIEHHE CKOPOCTH 0OMEHA BEIIECTB 3) YCHUIIEHUE UCTIAPEHUS
BOJIbL, 4) YMEHbIIEHNE HHTEHCUBHOCTH JIbIXaHHMS.

6. Kakas esiTelIbHOCTD YeOBeKa OTHOCHUTCS K MI00ATLHBIM aHTPOTIOr€HHBIM H3MEHEHUsIM B Ouochepe? 1) MaccoBast
BBIpYOKa JIECOB, 2) BBITANITHIBAHNE PACTECHHIA B JIECY 3) BBIBE/ICHHE HOBBIX COPTOB PACTCHUH, 4) HCKYCCTBEHHOE
pa3BejicHUE PHIO.

7. OTHOIIEHN KaKMX OPTaHU3MOB CITy’KaT MpuMepoM cuM6Omo3a? 1) pacTeHus1 pOCIHKH U HACEKOMOT0, 2) KJlemia
1 c00aku, 3) COCHBI B Macl€HKa, 4) IyKu U Kapacsl.

8. Perxitenre mo4uBhI 1101 KPOHOM IIJIOJIOBBIX JEPEBHEB — ITO BO3JIEHCTBUE Ha pacTeHus (pakTopa 1) Gmorudeckoro,
2) aHTPONOT€HHOTO, 3) OTPAaHUYUBAIOIIETO, 4) JIMMUTHPYIOIIETO.

9. Kaxkoit mpumMep WLTIOCTPUPYET NPOSBICHNE B IPUPOAHON cpene Onotmueckoro (akropa? 1) moenanue TMINHKAMHI
00Xbeil KOPOBKH SIOJIOHEBOW TN 2) 3arpsS3HEHUE BOJIOEMOB, PACTIONIOKEHHBIX PAJIOM C arpoIeHO3aMU 3) MOHIKEHUE
YPOBHS TPYHTOBEIX BOJI IIPY JUTUTEILHOM 3acyxe 4) BEIMEp3aHue IIPOPOCTKOB IMIIEHUITHI PU BECEHHUX 3aMOPO3Kax

10. BepHsl 1 cnenyromuye CyKIEHHS O CBSI35SX BUJOB B 9KOcHCTEME?
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A. CoxuTeNnbCcTBO Tprba C KOPHIMH BBICITHX PACTECHUHN (MHKOpH3a) — MPUMEP CHMOUOTHYCCKIX OTHOIIICHUHA.
b. CoxutenbcTBO KIIyOCHBKOBBIX OakTepuil 1 00OOBBIX pacTeHH — MPUMEP KOHKYPEHTHBIX OTHOIICHUH

B OHOLIEHO3E.

1) BepHO TONBKO A, 2) BepHO TonbKO b, 3) BepHBI 00a cyxknenus, 4) 06a cy>kIeHHsI HEBEPHBI.

11. YHNYTOXEHHUE JIECOB Ha OOITUPHBIX TEPPUTOPHIX MIPUBOINAT K

1) moBbITIeHUIO B aTMOC(hEpe BPEIHBIX IPUMECEH, 2) HapYIICHUIO 030HOBOTO CJIOS 3) HAPYIICHUIO BOJHOTO PEeKUMAa,
4) 3po3nu TOYB 5) HAPYIICHUIO HAIIPABIICHHUS BO3AYIIHBIX TIOTOKOB B aTMocdepe 6) COKpaIieHHIo BUIOBOTO
pa3zHo0Opaswsl.

12. K abnoTHyeckiM KOMIIOHEHTaM SKOCHUCTEMBI CTEITH OTHOCST 1) BUIOBOM COCTaB pacTCHHUH, 2) MUHEPATBHBIH
COCTaB ITOYBHI, 3) PEKUM BBIMAZACHUS OCAJIKOB, 4) TPaBSIHUCTHII MMOKPOB, 5) BETPOBYIO SPO3HI0, 6) IPOIYLIEHTOB,
KOHCYMEHTOB U PEAYLICHTOB.

13. Kakue anTponioreHHbl€ (PakTOphl OKa3bIBAIOT BIMSHUE HA YUCIIEHHOCTD HOITYJISIIMHI JIAHABIIIA MAHCKOTO B JIECHOM
cooOmiectBe? 1) BBIpyOKa AepeBbEB, 2) YBEIMUYCHUE 3aTeHEHHOCTH, 3) HEOCTATOK BJIard B JETHUH mepuo, 4) coop
TUKOPACTYIINX PacTeHUH, 5) HU3Kas TeMIepaTypa BO3yXa 3UMOM, 6)BHITANITHIBAHUE TIOYBHI.

14. YcTaHOBUTE COOTBETCTBUE MEX/TYy IPU3HAKOM MO3BOHOYHOTO KUBOTHOI'O U CPEJOM, B KOTOPOH
oH c(hopMupoOBaCs.

A) MOJIBM)KHBIC BEKU

B) »xabpsl ¢ xabepHBIMU KPBITIIKAMH

B) Ta3oBslit osic

I') mieiinplif oTIEN TO3BOHOYHUKA

I1) 6oxoBast TUHUS

E) nByxxamepHoe cepaie

1) BogHas 2) Ha3eMHO-BO3yLITHAS

15. OOBsicHUTE, TOYEMY COKpAIllEHHE YUCICHHOCTH BOJIKOB U3-3a OTCTpesia B OMOIEH03aX TYHIPHI IPUBOTUT
K YMEHBIIIEHHUIO 3aI1acoB STeJsl — KOPMa CEBEPHBIX OJICHEH.

OtBetn1 1)32)13)44)15)36)17)38)29)110)111) 346 12) 235 13) 146 14) 212211

Kputepuu oneHuBanmus.

MaxkcuMajbHOe KOJIH4YecTBO — 15 0ayioB.
15 0. — 14 6.- oTMeTKa «5»

13-12 6. — oTMeTKa «4»

11 0.- 8 0. — oTMeTKa «3»

Memnee 8 0. - oTMeTKa «2»

CpaBHuUTe/IbHOE ONIMCAHNE eCTEeCTBEHHOI MPUPOAHOIi IKOCHCTEMBbI U aTPOIKOCUCTEMBI

TepMHUHOIOTMYECKUI IUKTaHT

1.I'pynimupoBKY COBMECTHO OOUTAIOIIMX U B3aMMOCBSI3aHHBIX OPIaHU3MOB -

2. COBOKYIHOCTb pacTE€HUH, BXOIALIUX B TOT WJIM HHOW OMOLIEHO3, -

3. COBOKYIHOCTb KMBOTHBIX TOI'O HJIM MHOTO COOOIECTBA —

4. Jlrobasi COBOKYIMHOCTh OPraHU3MOB M HEOPraHUYECKHX KOMIIOHEHTOB, B KOTOPOWH MOKET
OCYILECTBIATHCS KPYTOBOPOT BELIECTB, -

5. ABTOTpodHBIE OpraHU3Mbl HSKOCHUCTEMbI, CIIOCOOHBIE CTPOUTH CBOM Tejla 3a CYET
HEOPraHWYECKUX COETMHEHUH, -

TecToBbll KOHTPOJIb

BLI6epI/ITe IMPpaBHUJIBHBIC OTBETHI U3 MPEIJIOKCHHBIX BAPHUAHTOB
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1. OOmmMu A7151 arpoIieHO30B U MPUPOIHBIX COOOIIECTB SBISIOTCS CIEAYIOUINE TPU3HAKH:

A) B HUX CyIIECTBYIOT MPOAYIICHTHI, KOHCYMEHTHI M PEAYLICHTHI;

b) B HUX ocCyIIeCTBIsETCS KPYTOBOPOT BEIIECTB;

B) Hannune B HUX TPOPHUUECKHUX LIENEH, B COCTaB KOTOPBIX BXOAUT YEJIOBEK;

I') Becb KOMIUIEKC OPTaHU3MOB B HUX (pOpMUpPYETCS B pe3ysIbTaTe €CTECTBEHHOTO 0TOOpa

J1) B HUX OOHapy’>KUBAETCsl BBICOKOE BUI0BOE pa3HOOOpasue

2. YepTamu OTIMYUI MEXKTy arpoOHOLIEHO3aMHU U IPUPOAHBIMH COOOIIIECTBAMH BBICTYIIAIOT:

A) arpoOuno1eHO3bI He CIIOCOOHBI K CAMOOOHOBIICHHIO M CAMOPETYITUPOBAHUIO;

b) B arpoOuoiieH03ax CKIIabIBAOTCS 00JIee NTMHHBIC MTUIIEBHIC LETIH;

B) kpyroBopoT BemecTB B arpoOHOIIEHO3aX XapaKTePH3yeTCsl HEITOIHOTOI;

I') B arpobuornieHo3ax HaOIIOAACTCS CHUKEHHE Pa3HOO0Opa3Hsl BUIOB;

J1) pacTUTENBHBIN TOKPOB arpoOMOILIEHO30B CIIAraeTCsi HCTOPUYECKH.

3. BeiOepuTe HOMEpa MPaBUIBHBIX CYKACHUI

1.B arpoueHo3ax pe3ko 00eIHEHO JKUBOTHOE HACEICHHE;

2. ATpOdKOCHCTEMBI 332 CYET BHECEHHUS yA0OpeHHid, 0OpabOTKH MOYBBI U IPYTHX MEPONPHUSTHHA
HOJTYy4YalOT JOTOJTHUTEIBHBIA OTOK YHEPTHH;

3. B arpomneno3ax 3HaYMTEIbHAS YaCTh MUTATEIBHBIX BEIIECTB BBIHOCUTCS C YPOXKAEM, IIOATOMY B
HHUX OTCYTCTBYET KPYIOBOPOT BELIECTB;

4. ArpomneHo3bl — 3TO COOOIIECTBa, MOAJIEPKUBACMBIC YEIOBEKOM Ha TMPEANOCIEeNIHEH CTaauu
CBOETO CYIIECTBOBAHHMS.

4. IIpoayKTUBHOCTh arpoLi€HO30B MOXKET OBbITh MOBBILIEHA C UCIOJIb30BAHUEM CIIEAYIOIINX
MEPOIIPHUATHI:

A) obecrnieueHue BHICOKOH CreMaan3aliy CeJIbCKOro X03sMCTRa;

b) npoBeneHne MakcUManbHOTO Yncia 00pabOTOK MOYBBI;

B) ocymiectBienue Menuopanuu 3eMelb;

I') panee npoBeneHnE BCeX CENbCKOX03HCTBEHHBIX padoT.

Tect «llenu nuTanus. IKocucremMa, ee KOMIOHEHTbD»

Bapuanr 1

1. [Ipou3BoaUTENM OPTAHUUECKUX BEIIECTB B 9KOCUCTEME: 1) MPOAYIIEHTHI2) KOHCYMEHTHI3) peny-
LEHThI4) XUIIHUKH

2. Kakoif 00beKT OTCYTCTBYET B IPUBEAEHHON HIDKE IETH MUTAHUS JTUCTOBOM omag — > . .. — >
€x — > cuua
1) kpoT2) Ky3HEUHK3) 10KI€BOM YepBh4) MIIECHEBBIC TPUOBI

3. 13 npeanoKeHHbIX NTULl TOCIETHIUM 3B€HOM MUIIEBOH LIETTH MOXKET SBIATHCS
1) ranka2) kopuryH3) roiny6r4) ckBopell

4. HazoBHTe )XHBOTHOE, KOTOPOE CIIEAYET BKIIOYHUTH B IMUAIIEBYIO IIETh: TpaBa — > . .. — > BOJIK
1) Turp2) sictpe63) 3asm4) nuca

5.KoHCcyMeHTHI B Ipoliecce KpyroBopoTa BelecTB B Ouocdepe

1) co3aaroT opraHu4ecKue BelecTBa U3 MUHEPAJIbHBIX2) pa3jiaraloT OpraHMueckre BeliecTa J10
MUHEpaIbHBIX

3) pasnararoT MUHEpaJIbHBIC BellecTBa4) MOTPEOISIOT TOTOBBIE OPTaHUYECKHUE BEIIECTBA

6. Onpenenute NPaBUIBHO COCTABICHHYO MUIIEBYIO LENb

1) sictpe® —CHUHHUIIA—IMYMHKH HACEKOMBIX—COCHA2) COCHa —CHHMIIa—IMYMHKH HACEKO-
MBIX—sCTpeO

3) cocHa —JIMYUHKU HACEKOMBIX—CHUHHIIA —SCTpe04) TMUNHKU HACEKOMBIX —COCHAa— CHHU-
1a—scTped
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7. OpraHu3Mbl IPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHThl — OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI
1) 6uoreorieno3a?) suaal) nonysnund) ouocheps

8. Opranu3Mel, pa3jiarariume OpraHndeckue BemecTsa 10 MUHEPaIbHbIX, 3aKaHYUBAIOIIHE T10-
TpeOJICHUE COIHEYHON PHEPTHH B OMOTEOIIeHO3€e, — | ) IPOAYIIEHTHI2) KOHCYMEHTHI | opsikal)
KoHCyMeHTHI I mopsinka4) peayueHTsl

9. COOTHOIICHNE KOJIMYECTBA OPIraHNYECKOTO BEIIECTBA KHUBBIX OPraHU3MOB, 3aHUMAIOIIIX Pa3HOE
MIOJIOKCHUE B TTUIIICBOM IETIH, HA3bIBAIOT MUpaMuIoi: 1) OmopazHooOpa3usi) YHuCcIeHHOCTHS)
sHeprun4) 6unomMacchl

10. IIpumepom MacTOUITHOM MU MTUTAHUS SBIISICTCS
1) TpaBa —capaH4a— apo31—0aKTepUK2) JINCTOBOU OMMal— OKIEBOU YepBb— KPOT —0OaKTepUn
3) HaBO3 —Myxa—0akTepuu4) TUCTOBOM OMa— J0KIeBOH YEPBb—> IPO3A—>SACTPEO

11. Ponb 5KMBOTHBIX B OMOT€OIIEHO3€E 3aKIII0YACTCS B

1) pa3pylieHuH 1 MUHEpaIU3aluU OPIraHUYECKUX BEIECTB2) CUHTE3€ OPIraHUYECKUX BELLIECTB U3
HEOPraHUYECKUX

3) y4acTuu B repejayue 3Hepruu 1o LemnsM nuTanus4) odorameHun arTMocqepsl KUCIOPOAOM

12. B 1eTpUTHBIX LETSAX MUTAHUS IPOUCXOAUT
1) MuHepanu3anus opraHM4ecKUX OCTaTKOB2) BOCCTAHOBJIEHUE YIJIEKHCIIOTO ra3a
3) notpebiieHne KUBBIX pacTeHH4) oOpa3oBaHne OPraHMYECKUX BEIIECTB

13.CoxpaliieHue YuCICHHOCTH XUITHBIX )KUBOTHBIX B JIECHBIX OMOIIEHO3aX BEPOSATHEE BCETO MpHU-
BEIET K

1) nosiBIIEHUIO HOBBIX BUIOB PACTEHUI2) YBEIMUEHUIO BUOBOTO Pa3HOOOpa3Hsl paCTeHHIA

3) pacmipocTpaHEeHHIO 3a00JICBAaHUI CPEIH TPABOSTHBIX )KHBOTHBIX4) PaCIIMPSHUIO KOPMOBOU 0a3bl
HACEKOMOSITHBIX MTHI]

14. B uém nmpuuuHa CMEHBI OJJHOTO OMOIIEHO03a IPYTUM

1) n3MeHeHne NOTroIHbIX YCIOBHI2) CE30HHbBIE U3MEHEHHMSI B IPUPOJIE

3) xonebaHue YUCIECHHOCTH MOMYJIALUN OJHOTO BU1a4) U3MEHEHUE cpeibl OOUTaHUsI KUBBIMHU Op-
raHu3MamMu

15. K akocucremMam camoro BbICOKOTO YPOBHS CIEAYET OTHECTH
1) sxocucTeMy okeaHa2) OMOLIEHO3 €J0BOro jecal3) 6roreoreHos3 nmycreinu4) ouochepy 3emnu

16. Dxocuctemy, B KOTOPO 0OMTAaET MHOXKECTBO CBSI3aHHBIX MEXLy OO0 BUJIOB U POUCXOIUT
cOamaHCUPOBAaHHBIA KPYrOBOPOT BEILIECTB, CYUTAIOT: 1) yCTOWYMBOI2) HECTaOMIIbHOI3) MOJIO-
noi4) orMuparomiei

17. IlpumepoM CMEHBI SKOCUCTEMBI CITYKUT

1) oTMupaHue HaA3EMHBIX YaCcTel pacTeHUH 3UMOM Ha JIyTy 2) cokpalieHnue YMCICHHOCTH
XUIIHUKOB B JIECY

3) u3MeHeHre BHEITHETO 00JIMKa JIECHOTO co00ImecTBa 3uMoil  4) 3apacTaHue BojoemMa

18. YncneHHOCTh KOHCYMEHTOB TIEPBOTO MOPSIKA B OMOIEH03€ KaXKIBIN TOJ] MEHSIETCS U 3aBUCUT
oT
1) ximmaTta2) cTeneHu BIaKHOCTH3 ) YHCIIEHHOCTH PEIYIIEHTOB4) UNCIEHHOCTH MPOIYIIEHTOB

19. CanpotpodHbIe OpraHU3MBbI ITUTAFOTCS
1) opranruecKUMHU BEUIECTBAMH JKUBBIX TEJ2) HEOPTaHUYECKUMU BEIIECTBAMU
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3) opraHMuYECKUMH BELIECTBAMU MEPTBBIX TeN4) IMMyTeM XeMOCHHTe3a U (POTOCHHTE3a

20. Haubonbee pasHooOpa3ue *U3HU B YCIOBHIX HA3€MHOM cpe/ibl HabIoaaeTcs B
1) caBanHax2) mycThIHAX3) CcTEIIX4) TPOMUYECKUX JIecax

Tect mo Teme «llenu nuTanus. IkocucremMa, ee KOMIIOHEHTHI»

Bapmuanr 2

1. [Tpoxy1ieHTHI B 3KOCUCTEME JIyra: 1) mOTpeOIstoT rOTOBBIC OpraHny. BEIIECTBA2) CO3/Ial0T Opra-
HUYCCKUE BEIICCTBA

3) obecnieunBarOT MPoIeCC THUEHUSI4) pa3araloT OpraHM4IeCKUue BEIeCTBa

2. K kxakoil rpy1e oOTHOCSTCSI MUKPOOPTaHU3MBbI, OOUTAIOLINE B IIOYBE
1) npoayuenTsi2) koHCYyMeHTHI | mopsiika3) koncymenTsl Il nopsiakad) peayneHTs

3. XUIHUKY B OUOLIEHO3€ BBITOIHAIOT (PYHKIUU
1) mpoay1ieHTOB2) peayleHTOB3) KOHCYMEHTOB 2-T0 MOpsiaka4) KOHCYMEHTOB 1-TO mopsiika

4. Onpenenute NpaBUIbHO COCTABICHHYIO MMUILIEBYIO LIETIb
1) yaiika —OKyHb—MaJbKH pbI0—BOIOPOCIH2) BOAOPOCIN —Uaiika—OKyHb—MaJIbKU PbIO
3) ManbKu pbI0 —BOJOPOCIH—OKyHb—YaiiKka4) BOAOPOCIN —MaJIbKUPbIO—O0KYHb—YalKa

5. B mpotuiecce KpyroBopora BeliecTB B Ouocdepe peryLeHTbl

1) yqacTBy10T B 00pa30BaHUU OPraHMYECKUX BEIIECTB U3 HEOPIraHUYECKUX

2) HCIIOJIB3YIOT COJTHEYHBIH CBET JJIA CHHTE3a ITMTAaTCIIbHBIX BCIIIECCTB

3) paznaratoT OpraHM4eCKUe OCTaTKU U MCIIOJIB3YIOT 3aK/IIOUEHHYIO B HUX SHEPTHIO
4) morJoLAI0T YIJIEKUCIIBIN ra3 u KUCI0pO.T

6. Kakas nenb nuTaHusi IpaBUILHO OTPaKAET Nepeaady B HEH dHEPTUn
1) JIucuna — 10k 1eBOH YepBb—>3EMIIEPOHKa—JIMCTOBOM OMa]
2) JIuctoBoit oman— 10k A€BOM YepBb—3eMIIEPONKA— JTUCHUTIA
3) 3emuepoiika —105K1€BOI 4€pBb—JIUCTOBOM OMag—JINCHUIIA
4) 3emiepoiika —JIHCUIIa— T0KI€BON YEPB—JIMUCTOBOM OMaj

7. ITueBble CBSI3U B SKOCHCTEME HA3bIBAKOTCS
1) abroTnyeckMMHI2) aHTPOTIOTEHHBIMHU 3 ) OTPAaHUUNBAIOIINMU4 ) OMOTUYECKUMU

8. HazeMHbIe 1leny MUTaHKUS HAUWHAIOTCS C PAaCTEHUH, KOTOpBIE

1) oOecnieunBarOT BCE KMBbIE OPraHU3MBbI MUILEN U SJHEPTHUEN2) CYIIECTBYIOT Ha 3eMile MUJIMOHBI
Jet

3) HIMPOKO PaCCENIIINCh BO BCE CPEIbl OOMTaHUI4) pa3BUBAIOTCS B MIPOIIECCE IBOIOIIMH

9. B sxocucTteme XBOMHOrO jieca K KOHCyMEHTaM BTOPOIO MOPsKa OTHOCST
1) enb OOBIKHOBEHHY02) JIECHBIX MBIIIEH3) TaeKHBIX KIIeleii4) MOYBEHHBIX OaKTepuit

10. ITorepst sHepruu B UeNH NUTAHUS OT PACTEHUN K PACTUTEIbHOSAIHBIM KUBOTHBIM, a OT HUX K
MOCJIEAYIOIIMM 3BEHbSIM Ha3bIBaeTCA: 1) MpaBUIIOM 3KOJIOTHYECKON MUPAMUIBI2) KPYyTOBOPOTOM
BEIIECTB

3) xoneGaHUEM YMCICHHOCTH MOMYJIALNNH4) caMoperyssiueil YnCIeHHOCTH MOy IsaInui

11. KT0 siBIIIeTCSI KOHCYMEHTOM 3 TOpsAJIKa B CIECIYIOLIEH NENU NUTAaHUs: XJIAMUJIOMOHaa —TOJ0-

BACTUK—>OKYHb—YEJIOBEK?
1) yenoBek?2) xJaMuI0MOHA/1a3) OKYHb4) TOJIOBACTHK
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12. CxoJIbKO MPOLEHTOB YHEPTUU NEPEXOIUT Ha clieyIouii nuiieBoi yposenb?1) 52) 103) 504)
100

13. Oprannueckue BelecTBa B 3KOCUCTEME 03€epa CO3Jar0TCs
1) ppibamMu2) TMYMHKAMHU HACEKOMBIX3) BoopocisiMu4) OakTepusMu

14. Yps cymmapHas Onomacca 0oJiplIe B 3KOcUCTEME J1yra?
1) METKMX MJIEKOITUTAIOIINX2 ) HACEKOMBIX3) MTHI4) pacTCHUI

15. Camas BpIcoKast Onomacca pacTeHUI U IPOAYKTUBHOCTh HAOJIIOJAaeTCs B 3KOCUCTEMAX
1) caBaHHBI2) Taliru3) JIMCTONAIHBIX JIECOB YMEPEHHOIO 1105ica4) BIaKHBIX TPOIUYECKUX JIECOB

16. YcToHIMBOCTS DKOCHCTEMBI 00E€CTIeUnBaeTCs: 1) BEICOKOW YHCIIEHHOCTHIO OPraHU3MOB Pas3-
pyuuTenen

2) xos1eOaHUAMU YUCIIEHHOCTH TMOIYJISIIUIA3 ) poLieccaMy caMOperyJisiiin4) OHO0I0rHYecKUMH
puTMaMu

17. CocHOBEII 6Op CUMTAIOT OHOTEOIIEHO30M, TIOTOMY YTO

1) Mexay obuTaroMMy B HEM BUJIAMU CYLIECTBYIOT POJICTBEHHBIE CBA3U

2) MeXIy OOMTAIOIIUMH B HEM BHJIAMH HET POJICTBEHHBIX CBSI3EH

3) B HEM BBICOKAs YUCIIEHHOCTh BUJIOB )KUBOTHBIX, PACTEHUI U MUKPOOPIaHU3MOB

4) Bce obuTaromue B HEM JUTMTEIILHOE BPEMs BUJIBI CBSI3aHBI MEX/Ty OO0 U ¢ (pakTOpaMu HEXH-
BOM MPUPO/IBI, OCYLIECTBISIOT KPYyTOBOPOT BEILIECTB

18. Kakoii akTop oOecreunBaeT yCTOMUYMBOCTD JIECHOTO COOOIIECTBA MPU PE3KOM YBEITHUCHHUH B
HEM YUCJIICHHOCTH >KYKOB-KOPOE10B?

1) yMeHbIIIEHHE YHCICHHOCTH PACTUTEIbHOSIHBIX HACEKOMBIX2) YBEIIMYCHUE YMCIICHHOCTH XHIII-
HBbIX MJICKOITUTAKOIINUX

3) yMeHbIIIEHHE YUCICHHOCTHA PACTUTEIbHOSIHBIX ITHII4) YBETUUYECHUE YHUCICHHOCTH HACEKOMOSIJI-
HBIX IITHI]

19. VkaxwuTte mpuMep aHTPOTIOTEHHOTO YKOJIOTHYECKOTO (haKTOpa, HETaTUBHO BIIMASIOINIETO HA OHO-
T'€OIICHO3.

1) cozmanue macek2) CTPOUTENbCTBO IIOTHH3 ) HACAKICHHE JIECOT0JI0C4) CO3/1aHKe PUPOIHBIX 3a-
MOBETHUKOB

20. Mope kak ycToi4MBasi 5KOCUCTEMA XapaKTEPU3yeTCs
1) nepuoanueckuMu KojaeOaHUsIMU KOJIMYECTBA BUA0B2) BHICOKOW YMCIIEHHOCTHIO MPOIYLIEHTOB
3) BBICOKOH YHCIIEHHOCTBIO KOHCYMEHTOB4) pa3HO0Opa3neM U OOJIbIIUM KOJIMYECTBOM BHJIOB

ITAJIOH 0TBETA:

| BapuaHT 2BapuaHT

1 1 1 2
2 3 2 4
3 2 3 3
4 3 4 4
5 4 5 3
6 3 6 2
7 1 7 4
8 4 8 1
9 4 9 3
10 1 10 1
11 3 11 1
12 1 12 2
13 3 13 3
14 4 14 4

43



15 4 15 4
16 1 16 3
17 4 17 4
18 4 18 4
19 3 19 2
20 4 20 4

Kputepuu oneHuBanmus.

MaxkcuMajbHoe KoJauuecTBo — 20 0aioB.
20 6.-19 6 — oTMeTKa «5»

18-176. — orMeTKa «4»

16 6.- 11 6. — oTMeTKa «3»

Memnee 11- otMeTKa «2»

TecToBble 3a1aHNS /15 NPOBEIEHNS] HTOIOBOI KOHTPOJILHON PadoThI
BapuanTt 1

Bbi0epuTe 01MH NPaBWILHBII 0TBET
1. Bce yacTu KJIeTKH CBSI3aHbI MEX1Y CO00 C ITOMOIIBIO

1) oGonouku 3) uuTOIIa3MbI

2) sapa 4) BakyoJeii
2. BriOepuTe NpaBHWIBHYIO MOCIIEIOBATEIBLHOCTh Tepeaadud HHPOPMAIMKH B MPOIECcCe CHHTE3a Oenka B
KIIETKE:

1) AHK — undopmanmonnas PHK — 6enok

2) IHK — tpancnopraas PHK — 6enok

3) pubocomanshas PHK — tpancnopraas PHK — 6enok

4) pubocomanpaas PHK — JIHK — tpancnopraas PHK — Gemox
3. HeoOxomumyto 11s1 )KU3HEESTEIbHOCTH YHEPTHIO U CTPOUTEIILHBIA MaTepHal Ul CO3/IaHuUs B KJIETKAX
HOBBIX COEJAMHEHUI U CTPYKTYp OPraHU3M IOTy4aeT B Mpolecce

1) pocrta u pa3BuTus 3) oOMeHa BeecTB
2) TpaHCIOpTa BEIIECTB 4) BbIICIICHHUSI

4. MoHOMepaMH MOJIEKYJT KAKUX OPraHHYEeCKUX BEILICCTB SIBISIFOTCS aMUHOKUCIOTHI?
1) benkor 3) IHK
2) YrieBomoB 4) JlumumoB

5. JTIro0as »kuBast KJIeTKa opraHu3Ma 00J1a1aeT CIOCOOHOCTHIO K
1) caMOCTOSITEIbHOMY JABUKECHHIO
2) 00pa30BaHMIO ramMeT
3) MPOBEACHHUIO HEPBHOTO UMITYJIbCA
4) oOMeHy BeliecTB
6. CkoJIBKO KJIETOK 00pa3yercsl B pe3yJibTaTe criepMaToreHe3a U3 OAHOM TUITONTHON epBUYHOM
MOJIOBOM KJIeTKU?
1) e 2) Yetbipe 3) Ilects 4) Bocemb
7. Yto nmpencrasisietr coboit Onacrymna?
1) 3apoapInr U3 TpeX 3apOJIBIIIEBIX JTHCTKOB
2) 3apoIbIlil U3 IBYX 3aPO/IBIIICBBIX JIHCTKOB
3) Orto10TBOpEHHAs STUIEKIIETKA
4) OHOCITOWHBINA MHOTOKJIETOYHBIH My3bIPEK
8. YV HaceKOMBIX C MOJHBIM MPEBPAILCHUEM
1) JInurHKa MoX0’ka Ha B3pOCIIOe HACEKOMOE
2) 3a craguei TMYUHKH CIIEAYET CTaaus KyKOJIKH
3) JInunHKa ¥ KyKOJIKA TTMTAIOTCS OJMHAKOBOM ITHIICH
4) Bo B3pocioe HaceKOMOe MPeBpalaeTcst THYHHKa
9. V cobak yepHast mepctb (A) HOMHHHpYET HaJa KOpHYHEeBOH (a), a KopoTkoHoroctb (B) — Han
HOpManbHOW anuHOW Hor (D). BriOepuTe reHOTHI YEepHOW KOPOTKOHOTOW COOAaKH, TeTepO3UTOTHOM
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TOJIBKO I10 MPHU3HAKY JJIMHBI HOT'.

1) AaBb 2) Aabb 3) AABb 4) AABB
10. Ha mepBbIX 3Tamnax oloMalTHUBaHMs YEJIOBEK UCIIOIH30Ball OTOOP

1) ecTecTBEeHHBINH 3) co3HATENbHBIN

2) Oecco3HaTeIbHBIH 4) NBYOKYIIHI

11. DMOpPHOTOTHYECKUM JIOKA3aTEeJIbCTBOM SBOJIOLUUA MO3BOHOYHBIX JKUBOTHBIX CIYXKUT Pa3BUTHE
3apoJIbIla U3

1) 3uroTsI

2) COMaTHYECKOM KICTKH
12. KakoBo 3Ha4YeHuE SIPKOi OKpacKu 00Kbel KOPOBKH?

1) mpuBIiekaeT ocobeii Apyroro moja

2) mpeaynpexIacT 0 HeChbeJOOHOCTH
3) yKka3bIBaeT Ha MPUHAUICKHOCTh K OJTHOMY BHILY
4) ycunuBaeTt 0TOOp 0co0ei B MOMyIISIUN
13. BOJBIIMHCTBO YYEHBIX CUATAIOT HEAHIEPTAIbLIEB TYMUKOBO BETBBIO B BOJIIOIINHU YEIOBEKA. ITO
MHEHHE OCHOBAHO, TJIABHBIM 00pa3oM, Ha CPaBHEHUU
1) cTpoeHUM YepernoB HeaHIepTabLEB U YeJIOBeKa COBPEMEHHOTO THIIA
2) TEJNOCTIOKEHUS HEaH IePTAIBLICB U YEIOBEKa COBPEMEHHOT'O THIIa
3) 00beMOB MO3ra HeaHIePTAJIBLECB U YEIOBEKa COBPEMEHHOI'O THITA
4) HyKJICOTUIHBIX MOCIeI0BaTEIbHOCTEH MUuTOXOHApUanbHOi JIHK HeanaepTanblieB u yenoBeka
COBPEMEHHOI0 THUIIa
14. 'oMosIOruuyHBIMHM OpraHaMH SIBJISIOTCS

1) >xaOpsI paka U peIOBI 3) ycHKH Topoxa U KOJIFOUYKH KakTyca

2) KPbUIbsI ITHIIBI U JIETYYCH MBIIIH 4) KpbuUTbs 6a00UYKHU U JICTYyUCH MBIIIN
15. Kakast u3 ruckonaembix (JopM 4YelIOBeKa MPUHAJICKHUT K COBPEMEHHBIM JIFOISIM?

1) kpoMaHbOHEI 3) aBCTpPaAJIONUTEK

2) MUTEKaHTPOII 4) CHHaHTPOII

16. IpaBriIbHO COCTABIICHHAS 1T TUTAHUS — 3TO:
1) nmucThs — NOXKIEBOM YepBb — 3eMIICPOIKa — 3Mesl
2) 3Mes — JIHCThS — 3eMIICpOiKa — JIOXK/ICBBIC YSPBU
3) 10XkKIEBOM YePBb — 3eMIIEPOIKA — JIHCThS — 3Mest
4) 3emiepoiika — JIMCThSI — J0KICBOM YepPBb — 3Mest
17. K Hapy1eHHIo NpUpOJHBIX IKOCUCTEM MOXKET IPUBECTH
1) cypoBas 3uma
2) BHEPEHUE YEII0BEKOM HEKOTOPBIX BHJIOB, paHee He OOMTABIIMX B OMOIICHO3E
3) HeIOCTaTOK KOPMOBOM 0a3bl ISl XMUITHUKOB
4) BBICOKUI CHEIKHBIN ITOKPOB
18. K xorcymenTam |l mopsiaka B Ororeorenos3e BojoemMa OTHOCSTCS
1) pacrenusi, oOpasyromiue GUTOILIAHKTOH
2) pBIOBI, TUTAIOIINECS PACTUTEILHOM MUILEH
3) IIOTOSIAHBIC PHIOBI
4) GakTepuH, pa3araroiye wi Ha JHe BOJ0eMa
19. Kakue 13 npuBeEeHHBIX (PAKTOPOB OTHOCAT K A0MOTHYECKUM?
1) Temnepatypy u cBeT
2) pacTUTEIBHBIH OIajl ¥ JIaMITy THEBHOT'O OCBEIICHUS Ha YITHIIE
3) OCTaHKHM XMBOTHBIX ¥ TIPOJIYKTHI UX KU3HEACATEIILHOCTH
4) 3arpsi3HEHNS TIOYBBI U BOJIBI
20. 3eneHble pacTeHUs MMOJyYaroT KUCIOPO U3
1) mouBbI 3) armocepHOro Bo3ayxa
2) BOJIBI 4) 5KUBBIX OPTaHU3MOB
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4) ciopbl 5) uucTh

Bapuanr 2
Bbi0epuTe 01MH NPaBUIBHBIA OTBeT.
1. T'eHBI — CTPYKTYPHBIE €THHHIIBI
1) xpomocom 3) KIIETOK
2) OesKoB 4) TKaHeH
2. Knerounast MeMOpaHa COCTOUT B OCHOBHOM H3:
1) BenkoB U yriieBoI0B 3) benkoB u aUNUI0B
2) Jlunuaos 4) HyKk/IeHHOBBIX KHCIIOT
3. HacnieicTBeHHBIH anmapar KJIeTKH PacioiokKeH B
1) nu3zocomax 3) xpomocomax
2) pubocomax 4) anmapare "o mKu

4. Kakyto Teoputo copmynupoBain Hemenkue yaensie Matuac Hlneiinen n Teonop LlIBann?

1) DBororuu
3) Kitetounyro

2) XpOMOCOMHYO
4) Onrorenesa

5. Knetka my0a v MbIlliedHas KJIETKA 9eJIOBEKa 00JIaJaeT CXOHBIM

1) TUIIOM IHTAHUS
2) 3amacHBIM BEIIECTBOM

6. Kakue kieTkn 00pa3yroTcs B pe3ysibTaTe MUTO3a?

1) Yethipe ramionHble KIETKH
2) JIBe MUTUTOUIHBIC KICTKH
3) /IBe raruouHbIe KJIETKH
4) YeTpipe AUTIOUIHBIC KICTKH

3) COCTaBOM KJIIETOYHOU CTCHKU
4) reHeTUYECKUM KOJIOM

7. ®aza MHTO34a, B KOTOpOﬁ XPOMOCOMBI pacCIioJIararoTCs 1o 9KBAaTOPY KIICTKH, HA3bIBACTCS:

1) Anagasa
2) Ipodaza

3) Tenodaza
4) Meradasa

8. MYTaI_[I/IOHHaSI HU3MCHYHNBOCTB, B OTIINYHUC OT MO,Z[H(bHKEII.[HOHHOfI,

1) Hocut oOpaTuMbIii XapakTep
2) [epenaercs Mo HACIEACTBY

3) XapakTepHa I BceX 0coOeli Buaa
4) SIBnsieTcs MPOSBJICHUEM HOPMBI PEaKIIiy MPU3HAKa

9. PaznuuHebIit PasMEp JTUCTHLEB HA OJTHOM ACPEBE — UILTIOCTpALlUA U3BMCHUYUBOCTHU

1)mMoanbuKannoHHOK
2) HeonpeaeIeHHOM

3) MyTaIHOHHOI
4) KOMOMHATHBHOM

10. KaKy}o rpyniry A10Ka3aTeJIbCTB 9BOJIOIUH COCTABJIAIOT TOMOJIOTUYHBIC Opl"aHH?

1) smOpHoIOrHYeCKUX

2) NaNeOHTOJIOTUUECKUX

3) cpaBHHUTEIHHO-AaHATOMUYECKHUX
4) reHeTHYECKHUX

11. Kakoe 3HaueHne UMeeT NpeaynpeKIaolas OKpacka KUBOTHBIX?

1) nenaet >KUBOTHBIX HE3aMETHBIMU

2) OTITyTHUBAET BParoB

3) nmpusiekaetr ocobeit cBoero Bua

4) 060CTpsieT BHYTPHUBHIOBYIO OOPBOY
12. CornacHo JaHHBIM MOJIEKYJISIPHOM OMOIOTHH, HauboJIee MO3HO B IMIPOLIECCE IBOIOIMU PA3IEIUINCh
BETBH UYEJIOBEKA U

1) mmumMnanze 3) opaHryTraHnra
2) TOPUJILITBI 4) rudb6oHa
13. Pacuger penTuiuii HabIOJaNICs B 3py
1) Me3030¥CKYI0 3) KallHO30MCKYIO
2) Maneo30MCKYI0 4) IpoTepo30ICKYIO

14. K kaxoii rpynme JoKa3aTesbCTB ABOJIIOIIMH OPraHUYECKOT0 MUPa OTHOCUTCS CXOCTBO 3apOJIbILIEH
PECMBIKAIOLIUXCS U NTHIL?
1) cpaBHUTEIBHO-aHATOMUYECKUM 46 2) SMOPHOJIOTHYECKUM



3) MaacoHTOIOrHYCCKUM 4) BCceM yKa3aHHBIM
15. Yemy criocoO6CTBOBAIIO MOSIBIICHUE MTPSIMOXO0XKICHHS Y IPEIKOB YenoBeka?

1) 0CBOOOXKIACHUIO PYKH 3) pa3BUTHIO MHOTOKaMEPHOTO Cep/lia
2) MOSABJICHUIO PEYH 4) ycuneHnuio oOMeHa BEIIECTB
16. K GuorenHomy BemiecTBy 6nochepbl OTHOCUTCS
1) BysikaHMYECKas JaBa 3) Topd
2) mo4Ba 4) rpaHuT
17. OrpannunBaromuM (pakTopoM Ui pPa3BUTHS )KU3HU B BEPXHUX CIIOSIX aTMOCQEPHI SBISICTCS
1) Hu3Kas Temreparypa 3) ’KecTKOoe yIabTpaduoICTOBOC
2) pa3peKEHHOCTh BO31yXa U3JTy4YCHUE

4) HU3KOE JaBJICHHE
18. B3anMOBBITOTHOE CYIIIECTBOBAHHE OPIraHU3MOB Pa3HbIX BUIOB — 3TO:

1) XMITHUYIECTBO 2) HaxJICOHUYIECTBO
3) cum6bm03 4) KOHKYpEHIIHs
19. IIpoayIieHTBI B IPOIIECCE KPYTOBOPOTA BEIIECTB
1) CHHTE3WMPYIOT OPraHUYECKHE BEIIECTBA 3) paznararoT MUHEpaJIbHBIC BEIICCTBA
2) pasjararT OpraHH4YeCKUE BELIECTBA 4) CHHTE3UPYIOT MUHEPATIbHBIC BEIIIECTBA

20. K rmoGanbHbIM U3MEHEHUSIM B OHoc(hepe OTHOCAT
1) 3arpsi3HeHHE NOYBBI B OT/ICJIBHBIX PETHOHAX OTXOJaMH CEIbCKOX035ICTBEHHOTO IPONU3BO/ICTBA
2) 3arpsi3HEHHE BO3/lyXa OTXOAaMH IIPOU3BOCTBA B 30HE PACIIOJIOKEHHSI XUMUYECKOT0 3aBOJIA
3) yHUYTOXKEHHE [T0YKAPAMH JIECOIAPKOBOI 30HBI TOpOIa
4) cokpalieHue Ha IUTaHEeTe 3a11acoB IPECHOI BOJIBI

DTaJIOH OTBETOB

Bapuanrt 1 Bapuant 2
1-3 1-1
2-1 2-3
3-3 3-3
4-1 4-3
5-4 5-4
6- 6-
7-4 7-4
8-2 8-2
9-3 9-1
10-2 10-3
11-1 11-2
12-2 12-1
13-4 13-1
14-2 14-2
15-1 15-1
16-1 16-2
17-2 17-3
182 18-3
191 19-1
20-3 20-4

Kpurepun onenuBanmus.
MaxkcuMajbHoe KoJudecTBo — 20 0aJu10B.
20 6.-19 6 — oTMeTKa «5»
18-176. — orMeTKa «4»
16 6.- 11 6. — oTMeTKa «3»
Memnee 11- orMeTKa «2»
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1.3 JIaGopaTopHbIe 1 IPAKTHYECKHE PAOOTHI
JlabopaTtopHas padora

«O0Hapy:keHne 0eJIKOB ¢ MOMOLIbIO KA4eCTBEHHBIX PeaKLuii».

Henab: U3yynTh NpUMEpPbI KAYECTBEHHBIX PEAKINIl HAa OENIKH.

Xoa padoThI.

3aganue 1. buyperoBasi peakuusi.

B mesiounoii cpene 0eku, a Tak:Ke MPOAYKTHI UX THAPOJIU3a — MENTHABI 10T GUOTETOBOE TN KPACHO-
(uoseToBoe okpamBaHue ¢ coaaMu Meau. Peakuusi 00s13aHa HAJIMYMIO NENTHIHBIX CBsI3ell B OejiKax:
NHTEHCMBHOCTH OKPACKH 3aBUCHUT OT JAJMHbI HOJUNENTHAA.

1.
2.

B npobupky Hazeiite 5 kamnenb pacTBopa sudaHoro oenka, 3atem 10 xamens 10 %-ro pacTBopa 1menouu.
Jo6GaBeTe 1-2 kamm pactBopa cynbdara Menu, cMech nepeMeriaire. [Ipu3Hak peakiuu - MOSBISETCS
KpacHO-(hHOJIETOBOE OKpallBaHHE.

W3 myku 1 Boabl B yanike [leTpu CTEKISTHHOM MalOUKON 3aMECUTE KYyCOUEK TECTa, IPOMOUTE €ro B BOAE
nuHIeToM. [loayuyuBIIyrocs KISHKOBHHY — O€JIOK NpOTeCTUPYHTe OuypeToBoid peakiuei. Yrto
Habmromaete?

3amnucaTth Ha3BaHUE pCaKkuru, yCJIOBUA IMPOBCACHUA, €€ INPU3HAKU W BBIBOJbLI IIO SKCICPUMCHTY B
Tabmuiy Oghopmnenue pesyivmamos.

3aganue 2. KcantonporenHoBasi peakumsi.

Peakuusi xapakTepHa AJf HEKOTOPBIX apOMATH4YeCKHX AMHMHOKHUCIOT ((eHWIaqaHuHA, THPO3HHA,
TpunrTodaHa), a Tak:ke JJIsl NeNTUAOB, UX coaepxkammx. Ilpu neiicrBuu a30THOH KHCJI0THI 00pa3yercsi
HUTPOCOEMHEHUE >KeJITOro nBera. /lajee HUTPONPOU3BOJHBbIE MOIYT pearupoBaTh €O IIEJ0YbIO C
o0pa3oBaHHeM HATPHEBOii COJIN, MMelolell JKeJITO-0PaH:KeBoe OKPAIMBaHMe:

Hannyio pabomy neodxo0umo 8binoIHAMb @ BLIMANCHOM WKAPDY, cOON100as 0COOYI0 0CTNOPOAICHOCDb!

BeimosnnsieT 1 yueHUK OT IpyIIbl 04 PYKOBOACTBOM YUHUTEIIS.

1.

N

B npoOupky nanelite 5 kanenb pactBopa suunoro 6einka 1 OCTOPOKHO mno crenke npudasete 3—4
KaIUId KOHIEHTPUPOBAHHOM a30THON KHMCIIOTHI.

CwMmech 0cTOpOKHO HarpeiTe. BrimanaeT ocajok, KOTOPbIH OKpaIInBaeTCs B KEJITHIN I[BET.

[Tocne oxnaxaenus B npodoupky OCTOPOXHO mno crenke mpuneiite 10 kanens 30 %-ro pactBopa
NaOH, >xenTast okpacka mepexouT B OPAHKEBYIO.

3anucaTh Ha3BaHUE PEAKLUH, YCIOBHUS IPOBEJIEHUS, €€ NMPU3HAKM U BBIBOJBI IO DKCIEPHMEHTY B
Tabauy Ogopmnenue pezynbmamos.

OTBeThI Yuyamuxcs

1. Tocne npurorosaenns pacTeopa Geaka u 106aBICHHSI A30THOI KHCJIOTHI MBI ITOJy4aeM

KCAHTONPOTEHHOBYIO PeaKINI0 (KA4eCTBEHHYIO peakiuio. B pe3yabTaTte mosay4aercsi pacTBop
JKeJITOr0 IBETA.

2. Ilpu no6aBiieHHN K pacTBOPY OeJika rHAPOKCHIA HATPHUSI, a 3aTeM MeJHOT0 KyIopoca MbI
noJiydaeM OMypeTOBYIO peaKIHI0, PACTBOP CTAHOBUTCS BAaCHJIbKOBO—(H0IETOBBIM.

3. buypertoBast peakuusi. B npo6upky Haauam 2—3 mJ1 pacTBopa 6eika u 2—3 MJ1 pacTBopa
THAPOKCH/IA HATPHSI, 3aTeM 1—2 MJ1 pacTBOpa MeaHOro kynopoca. [losiBasiercst puosieTroBoe
OKpauInBaHHe.

4. Beioa: KcanTonporennoBasi u 6uypeToBasi peakuH sIBISIOTCS KaYeCTBEHHbBIMH
peakuusiMu Ha Oejiku. B pe3yabTaTe Mbl MOKeM y3HATh O IPUCYTCTBHUU (eJiKa B
0nosornyecKkoM o0beKTe.

.JIaﬁopaTopH‘z;ﬂ padora



«M3yyeHne KaTAINTHYECKOH AKTUBHOCTH (JePMEHTOB HA MTPHMepe MEePOKCHAA3hD»
Llens: VI3yunTh KaTaTUTHYECKYIO0 aKTHBHOCTH (DEPMEHTOB Ha MpUMeEpe mepokcuaasbsl Ooopyooganue: CBeXHUN
3%-HbIl pacTBOp MEPOKCHIA BOJOPOA, OIFOIIA, KYCOUKH CHIPOTO U BAPEHOTO KapTodes
Xoa paéoThI:
1. B Gmroane mONOXKHUTE KycOYeK CHIpOro KapTodenss W BO3IEHCTBYHTE IMEPEKHUCHIO BOJOPOJIA

H202. Yto nabaromgaercsa? [lanHble 3aHECTH B TAOIHILY

2. B 6mroane monoxkuTe Kycouek BapeHoro KapTodens U BO3ACUCTBYHTE epeKuchio Bogopoaa H202
Uro Habmonaetca? [lanHsle 3aHeCTH B TaOnHIy

OTBeTbTE HA BONPOCHI:

- Kak mposiBiisieTcst akTHBHOCTD ()EPMEHTOB B KHUBBIX M MEPTBBIX TKAHIX?

«KaTanmurudyeckas akTUBHOCTh d)CDMeHTOB B KUBBIX TKAHIAX)

Yto nenamu? Yro nadmromanu? BriBoabl.

1. B Gnrojiie moa0KuIn
KyCOYeK CBIPOTO
KapTodens u
BO3/ICHCTBOBAIN
MEPEKUCHI0 BOJIOPOIA

H202

2. B Omro/itie moJIOKHIH
KyCOYEK CBIPOTO
KapTodens u
BO3/ICHCTBOBAIIN
MEPEKUCHIO BOJIOPO/Ia

H202.

4.BuiBon: B xkuBBIX KileTkax cojepxkarcsd (epMEeHTHI- BelIeCTBa OEIKOBON NPUPOMABI, YCKOPSIOIIUE XOJ
OMOXMMHYECKUX peaKuHﬁ 3a CUYCT CHWXXCHHUA SHCPIrur aKTUBAILIUU. Onpenenmn HaJIMYMUC B CBIPBIX MNPOAYKTAX
¢depmenta karamasel. llpm  TepMmmueckoil JeHATypalli TPOUCXOMUT HeoOpaThMas —JIeHaTypanus
(depmMeHTa(pa3pylieHHEe €ro TPETUYHOM CTPYKTYphl W yTpaTa KaTaINTHYECKOW AaKTHBHOCTH. YTpaTa
KaTaJATHYECKOM aKTUBHOCTH KaTaJla3bl (HepOKCI/IZ[aSLI) MOCJIC KHUIIAYCHUA TPOAYKTOB ITOATBCPIKAACT 66J'IKOBYIO
npupoay GpepmMeHToB

Tect k 1abopaTopHoii padore

1. Accumunsaums — 3T0:

1) sHEpreTUYECKUH 1 TUTACTUUECKHUA 0OMEH;

2) peakIiu pacieIUICHUs CII0KHBIX OPTaHUYECKUX MOJIEKYJI Ha IPOCTHIE C BBIICJICHUEM YHEPTHU;

3) peakuuu 00pa30BaHUS CIOKHBIX OPTraHUYECKUX MOJIEKYJI U3 TIPOCTHIX C BBIJICIICHUEM SHEPTUH;

4) peakmuu 00pa30BaHUS CIOKHBIX OPTAHUMYECKHUX BEIIECTB U3 TPOCTHIX C 3aTPATON DHEPTHH;

2. JIluccuMuIsI st — 3To:

1) peakiuu pacuieTuieHUs CIOKHBIX OPraHUYECKUX MOJIEKYJI Ha TIPOCTHIE ¢ BEICBOOOXK/ICHUEM SHEPTUH;
2) SHEPTeTHUCCKHUNA U TUTACTHUECKHUI 0OMEH;

3) peakuuu pacIIeTICHUS CIOKHBIX OPTAHMYIECKIX MOJICKYJT Ha TPOCTHIC C TIOTIIONIEHUEM YHEPTHH;

4) peakIu CHHTE3a CIOKHBIX OPTaHUYECKHUX BEIECTB C MOTIIONICHHEM YHEPTUH.

3.IIpuMepom MIacTHYECKOro 00MeHa SIBJISIETCH:  »q

1.6nocunTe3 OenKoB; 2. Pacmiernienne B MAIICBAPUTEILHOM crucTeMe 0enkoB.3.PacierieHue riroKo35l.



4.B coctaB AT® Bxoaar:

1) pubo3a u ne30kcupru003a; 2) nmBa octaTka (hocHOpPHOIT KUCIOTHI;

3) a30THCThIC OCHOBAHUS THUMUH U YPaIlnI,

4) a30TUCTOE OCHOBAaHUE aJICHUH, caxap pru003a; Tpu ocTaTka (ocHOPHOIH KUCIIOTHI;

5.®epmenr...
1.buonorunueckuii UHIUKATOP 2.0MOJIOTUYECKUN KaTaIu3aTop
3.0MOJIOTUYECKHI UHTUOUTOP 4.0MOJIOTUYECKUN PACTBOPUTEITh

6.@epMeHT, pacieIVIAIOIIMA KpaxMaJl, Ha3bIBaeTCs:

l.makTaza 2.amMuna3a 3.mepokcuaasa 4.caxapasa

7. ®epMeHT, paclieNJISIIONIUI epeKuch BOAOPO/Ia, HA3bIBAaeTCH:
l.makTaza 2.ammia3a 3.mepokcuaaza 4.caxapasa

8.IIpu pacienjieHuu NepeKUcu BOJAOPOa MEPOKCHIA30i BblIeIsIeTCs:
1.yrnexucnelii ra3 ¥ Boga; 2.KMCIOpPOJ U BOAa, 3.BOJOPOJ M KHciIopon 4.
9.@depMeHTHI MMEIOT:

1.YrieBonHyo npupony 2 TUNHUIHYTO TIPUPOIY

3.HEOpraHUYECKYIO IPUPOIY 4.0eKOBYIO IPUPOTY

10.Bbi0epute (pakTOp, KOTOPHIH CIOCOOEH CYIIECTBEHHO MOBJIUATH HA AKTUBHOCTHL (hepMeHTa
1.pazmep depmeHTa 2.IUTOTHOCTH BHEIITHEHN CPEIBI

3.KOJIMYECTBO CyOCTpara 4.TeMriepaTypa BHEIIHEH CpeJibl

11. BoiGepuTte Ha3BaHue HeOEIKOBOI cocTaBiasionleil gepmMenTa

1.IIpoxyxkT; 2. kodepmenT; 3.cydcrpar; 4.anodepmeHT.

12.Kak no apyromy Ha3bIBaloT (pepMeHTbI:

1.5H3UMBI 2.BHTAaMHHBI 3.MHTUOUTOPHI 4.mpaBWIBHOTO OTBETa HET

13.Mouekysia AT® mo cTpoeHUI0 HATIOMUHAET:

1) 6uononmmep; 2) HyKIICOTH; 3) yIieBoI; 4) a30THCTOE OCHOBAaHHE

14.11pu pa3pylieHuM MAKPOIPIru4YecKoii cBsizu B MmoJiekyjae AT® oigeasiercs... kK sHeprum:
1. 3 xJIx; 2. 8xJlx; 3.12klx; 4.40x/x

15 BopopacTtBopumbie BuTamuibl: ) AE 06)CuK  B)CuBI2

JlaGopaTopHasi padora
«CpaBHeHHUe MPOIECCOB OPOKEHUS U TBIXaAHUS

Henb: 1) cpaBHUTH MPOLIECCH OPOXKEHUS U JBIXaHUS, 2) BEISICHUTh 3HAUCHUE PEAKIUH IHEPreTHYCCKOTO
oOMeHa JIJIs KIIETKH U OpPraHn3Ma B LIEJIOM.

Oo6opyaoBaHue W MAaTepHAJIbI: TAOIUIBI M CXEMBI, OTPAXKAIOIINE STANBI IHEPTETUIECKOTO OOMEHa B
KIIETKE.

Xon padoThI:
1. BeIsiBiIeHHE ONMOPHBIX 3HAHWI M YMEHHWH ydaluxcs, HEOOXOIMMBIX ISl TPOBENEHHST PabOThI, MOBTOPEHHE
OCHOBHBIX 3TaroB YHEPreTHYECKOTO OOMEHa.
2. MuctpykTuBHas O6eceia 00 0COOEHHOCTSIX 3alIOHEHHS CBOTHOM TaOIHUIIbI.

1) PaccMmoTpuTe MpeTOKEHHBIE CXEMbI SHEPTETHIECKOro 0OMEHa B KJIeTKe. BHUMATEIBHO H3yUYHTE MPOIIECCHI
OpOXKEHUS U JIbIXaHMUSI.

CxozcTBa M pa3Uyus SHEPreTUUECKUX TPOIIECCOB MUKPOOHOH KIeTKH (OpOXKEHUSI U IbIXaHHS).
CxoactBo:

- OTHOCATCS K nmponeccaM SHEPreTUICCKOro oOMeHa: PacCICIIIAOTCA CIIOKHBIC OPTaHUYCCKHEC BCIICCTBA,
BBICBO60)K,E[aeTC$I 3aKJIIOUYCHHAA B HUX SHCPTHUA U IPOUCXOAUT CUHTE3 ATO.

- Hpe)_'[CTaBJ'IHIOT co0oii MHOFOCTaZ[I/If/iHBIC (bepMeHTaTI/IBHI)Ie MMPOLCCChI.

- OTO OKHCIUTEIHHO-BOCCTAHOBHUTEIBHEIE MPOIIECCH (compoBokaatoTcs okuciaennem 11BK, BocctanoBieHremM
u okucienuemM HAJl u T. 11.)

- I[O MOMCHTa o6pa30BaH1/m IIBK MPpONHCCChI 6pO)K€HI/I$I " KIICTOYHOT'O JbIXaHUA MPOTCKAOT OAUHAKOBO.

Pazanuns: 50



- Paznerit snepreTrdecknii Berxo. 13 pacdera Ha 1 Monb rimroko3bl: 2 Moitb AT® B pesynbrare OpoxeHus u 38
Mosib AT® B pe3ynbTare MOJHOTO PACIICTUICHUS TITFOKO3BI MTPH KJIETOYHOM JIBIXaHUH.

- Koneunsie mpoayKTsl OpOXKEHHS — pa3IMdHbIE OpraHndecKkue BemecTsa (3a nckimodeaneM CO2), B KOTOPBIX
3aKJIFOYeH 3HAYMTENbHBIN 3amac sHeprud. 1IpoxykTsr a3pobHoro pacmeruienus riaroko3sl — H20 u CO2.

- Jlns xmeTounoro aprxanus (a3poOHoro) Heooxoaum O2, a 1yt OpoKeHHS — HET.

-y 9YKapuoT 3aKJII0YUTCIbHBIN (KI/ICJ'IOpOI[HI)II‘/'I) 9Tall KJICTOYHOI'O AbIXaHUA MPOTEKACT B MUTOXOHAPHUAX.
BpO)KCHI/IC OCYHICCTBJIACTCA B HUTOINIA3ME KJIICTOK.

2) CpaBHHTE 3Talbl JHEPTETHIECKOT0 0OMEHA, pe3yJIbTaThl 0OPMHUTE B TAOIHIIS:

OTar 3HepreTHIecKoro XapaxkTepHbIe H3MEHEHHS OHepreTuveckue buonorunueckoe
oOMeHa BEILlECTBA 0COOEHHOCTH 3HaueHUE
| — moAroTOBUTENBHBIN
Il — GeckucnopogHBIN
Il — kucmopogHBIH

3) CpaBHHTE MPOIECCHI OPOKEHHS U JIbIXAHHS:

Ilpusznaku misg
P bpoxenue Jprxanue
CPaBHEHHUS

1. MecTo npotekaHus
peakiuit

2. Yyactue MmeMOpaH B
npouecce

3. Yuactue QepMEHTOB B
nporecce

4. VlcxoaIHOE BEIECTBO

5. KoHeuHslil npoayKt
peaxkuuu

6. Cxombko Monekyn ATO

oOpasyercs?

4. TpeHHpOBOYHBIE YIIPAKHEHHUSL.
3agauu mo Tteme: «JHepreTH4ecKuii 00MeH»

Penraem BmecTe

1. PacimienJieHMI0 M OKHCJICGHHIO NoABepriaock 16 MmoJiekya riawko3sl. Omnpenenure
kou4ecTB0 AT® mocie riMKo/IHM3a, MOCJHE IHEPreTHYECKOro 3Tama M CyMMapHbId 3¢ @exT
AMCCUMUJIS MU,

2. Pacmiennenuto 1 OKHCIEHUIO TOJIBEPIVIOCH 22 MOJEKYN TI0K03bl. OmpenennuTe KOJIHYeCTBO
AT® nocne rIMKoIn3a, MOCiIe YHEPTETHUECKOro 3Tana U CyMMapHBIA 3G (HEKT TUCCUMUIIALINY.

3. B unka Kpeodca Berynuino 56 mosekys nupoBuHorpaanoii kuciaorsl (IIBK).
Onpenenunre, Kakoe KOJIUYECTBO MOJICKYJI IVIIOKO3bI NOABEPII0Ch pacuenyieHuio? CKoJabKo
MoJIeKyJ1 AT® 00pa30Baoch NPH IIMKOJIHM3E H 23poOHOM 3Tane? KakoB cymMMapHbIi
Hepreruyeckuii 3ppexr?

4, B nporecce rmukonuza oopazoBanuck 112 monekyn nupoBuHOrpaanoi kuciots! (ITBK).
Kakoe konmuecTBO MOJIEKYJ TIIOKO3bI TTOJIBEPTIIOCH PACHIETICHUIO U CKOJIbKO Mosiekyl1 AT®D
oOpa3yeTcs IpH IMOJTHOM OKHCIICHUH TIIFOKO3HBI B KJIeTKaX dykapuoT? OTBET MOSICHHTE.

S. B npounecce KHCI0poaHOro 3Tana KatadpinimMa odpasosanock 972 mosexkyJibl AT®.
Onpenenure, kKakoe KOJIUYECTBO MOJIEKY. IVTIOKO3bI I0BEPIJIOCh PACLICIIJIEHHIO H CKOJIBKO



MoJiekyJd AT® o0pa3oBajioch B pe3yJibTaTe INIMKOJIU3a U MOJHOr0 okucjaeHus? Orser
MOSICHUTE.

6. B nporecce riukonusa o6pazoBanoch 84 MOJIEKyIIbl MUPOBUHOTPATHON KUCIOTHI. Kakoe
KOJIMYECTBO MOJIEKYJI TIIFOKO3bI ITOJIBEPIIIOCH PACIIEINICHHUIO U CKOJIbKO MouieKysl AT® obpasyercs
pu €€ noJHOM okuciaeHUH? OObSICHUTE MOTyUYEeHHBIE PE3YIbTaThI.

BeiBoabI:
1) Kaxoii npouecc sHepreTryeckoro oomeHa 6oiee apdexkrusen?
2) K kxakuM BBIBOJIaM OTHOCHTEIBHO KPYrOBOPOTa SHEPIMH M BEUIECTB >KUBOH HPUPOJEC HPUBOAUT Bac
CpaBHEHUE TPOIIECCOB OPOKECHUS U ABIXaHUS?

JlabopaTopHnas padora

Tema: cpagnenue npoyeccos pomocunmesa u XxemocuHmesd.
Llenv: cpaBHATH MPOLIECCHI POTOCHHTE3A M XEMOCHHTE32
Obopydosanue:matepuan ydcOHIKa

Xoo pabomsi

1. IloBTOpHTE KOHCHEKT JeKuuH 2. CpaBHHTE Mpoliecchl POTOCHHTE3a U XEMOCHHTE3a, 3aII0JTHIB TAOJHILY.

ITpusnaku aist cpapaenuss dortocunres XeMocuHTEe3

1.0mpenenenus TaHHBIX
MPOIIECCOB

2. Kakue opranusmsl
Y4acTBYIOT

2. UcTounuk sneprun
3. McxonHkble BelecTna
4. KoneuHnsle BemecTna

5. Poxs B mpupone

3.Cnemnaiite BBIBO 1O paboTe.

JlabopaTopHas pa6ora
Tema: Inazmoinn3 1 JemUIa3MoiIn3 B KIETKaX KOKULBI JIyKa.
Lenb: MO3HAKOMHUTHCS C OCHOBHBIM CBOHCTBOM MEMOpaHBI — €€ TOIYITPOHUIIAEMOCTHIO.
O0opyaoBaHue: MUKPOCKOIL, IPEIMETHOE U MOKPOBHOE CTEKIIA, IPENapoBaibHas Uria, MUHIET, MUIETKa,
pacTBop HoJia, pacTBOp MOBAPEHHOU COJH, BOJIA.
Xoa padoThI:
Teoperuyeckasi 4acThb.
[1na3moinn3 - 3TO OTAENEHUE TPUCTECHOYHOTO CJIOSA HUTOIJIa3Mbl OT TBEPJAOH 000IOUKH PACTHTEILHON
KJIETKH BCJIEJICTBHE YTPATHI €10 BOJIBI. J[aHHBIN mporiecc oOpaTuM. YBelndeHne 00beMa UTOIIa3Mbl 10
HCXOJHOTO YPOBHSI HAa3bIBAIOT CIIIA3MOIN30M.
i mna3mMonu3a NCTIONIb3YIOT THIIEPTOHUYECKUN pacTBOp (GU3MOIOTHYECKH O0€3BPETHOIO BELIECTBA.
JuHamuka mazMoru3a clieAyromas: CHayaia 3TUM IIPOIIECCOB OXBATHIBAIOTCS KpaiHNE KIIETKH cpe3a, a
3aTeM - OCTAJIbHBIE, POTOILIACT CKUMAETCA M OTXOIIB20T KJIETOYHBIX CTEHOK.
[Ipuunna nnazmonusa - TUQQy3us BOIBI Yepe3 NeperopoaKy B CTOPOHY pacTBopa ¢ 6oJiee BHICOKOM



KOHIICHTpAaIe u3 00J1acTi pacTBopa ¢ 0oJiee HU3KOM KOHIICHTpAITUEH.

B kieTkax KOXHIIBI JIyKa IATOIUIa3Ma 00J1a1aeT OONBIION BSI3KOCTHIO, TOITOMY CHavalna OyeT
HaOJII0/IaTHCS BOTHYTHIN TIA3MOJIN3: [IUTOIIA3Ma OTCTAHET OT KJICTOYHBIX CTCHOK HEPaBHOMEPHO (TOJIBKO B
HEKOTOPBIX YIiaX U Ha HEKOTOPBIX YYaCTKaX), a 3aTeM OH MEPEUIeT B BBIMYKIIbIN Tu1azmMonu3. [Ipuaem
[UTOIIIa3Ma B BBITSHYTHIX, T (hepeHInaTbHBIX KIETKaX MOKET pachaaThcsl Ha HECKOIBKO KOMOYKOB, YacTO
CBSI3aHHBIX MEKAY co00i TsbKaMH HUTOIIa3Mbl. [loce caumkoM AuTesnbHOro (TTy00KOro) ria3Monu3a
JeTIa3MOIH3 HE TPOUCXOJINT, T.K. HapyIlaeTcs NPOHUIaeMOCcTh MeMOpaH. {7 aemnnazmMonn3a HeoOX0auMo
3aMEHUTH TUIIEPTOHNYECKUHN pACTBOP HA THIIOTOHUYECKHUA, WIIA BOITY.

IIpakTHyeckasi 4acThb.
1. Ilpucomosums npenapam KoICUYbl Yeuyu IyKa.
1). IIpoTepeTs mpeaMeTHOE CTEKIIO.
2). IInmmeTkoi HA IPEAMETHOE CTEKJIO TIOMECTHTD 1-2 Karuid BOIBI.
3). Cuatp KoXHUIy ¢ O6€10H YellyH JIyKa U IIOMECTUTD B KaIlTio BOABI HA IIPEAMETHOE CTEKJIO.
4). PactipaBuTh KOXKHILY TTpENapoBajIbHOM UTTION.
5). OxpacuTh KOXKHUITY JTyKa Karlei pacTBopa fofa.
6). HakpbITh penapaT MOKPOBHBIM CTEKJIOM TaK, YTOOBI IOl HUM HE OCTaJIOCh My3BIPHKOB BO3IyXa.
7). YcTaHOBHUTH MPUTOTOBICHHBIM NIpenapaT Ha MPeIMETHBIA CTOTUK B MUKPOCKOIIE.
8). PaccMoTpeTh ¥ 3apHCOBATH MHOTOKJIETOYHOE
CTpOeHHEe KOKUIIBI YelIyH JyKa, MOAMUCATh BUANMbIE
OPraHOUABI KJIETKH.

2. Ilposecmu u npornabniodame nAA3MOIU3 U OENAAZMONU3.
1). CusTh TIpemapar co CTOIUKa MUKPOCKOTIIA, Ha MpuroTosnenue npenapara dewiyu koxuue! nyka
MIpeIMETHOE CTEKJIO BIUIOTHYIO K IOKPOBHOMY CTEKITY ‘ =
HAHECTH KaIUTI0 PacTBOpa IIOBAPEHHON COJIH.
2). C mpOTHBOIIOIOKHOM CTOPOHBI IIOKPOBHOTO CTEKJIA,
TAK)X€ BIUIOTHYIO K HEMY, IIOMECTUTH II0JIOCKY "N
(bunpTpOBaHHOM Oymarw, KO}“OpOfI OTTATUBAETCS BO/A 10 CTN::*:; enerox xoxnm nyka
Op, [IOKa PacTBOP COJIM, BOWIS MO IOKPOBHOE CTEKJIO,
IOJIHOCTBIO HE 3aMECTHUT €e.

Yepes HEKOTOpOE BpeMsi HAYHETCS I11a3MOJIU3.
3). 3aTem, HEe CHIMAst TOKPOBHOTO CTEKJIA, OTTSHYTH (DMIBTPOBAHHOMN OyMaroi rmia3MoIH3UpPYIONIHA PacTBOP U
3aMEHHUTH €ro BOAOH, HACTYIIUT JETIa3MOJIH3.
4). 3apucoBaTh HECKOJILKO KJIETOK ¢ pa3Hoii (popMoii mirazmosn3a. Ceath Heo6X01uMble MOANMNCH K
PMCYHKY.
Caenatb BBIBOJ: O YEM CBUAETEILCTBYET U3MEHEHNE COCTOSIHUS LIUTOILIa3Mbl B KJIETKE, IIOMELICHHOW B BOAY U
pacTBOp MOBAPEHHOM cou?

TCX

JlabopaTopnasi pabora

H3yyeHue XpoMoCOM HA FOTOBBIX MUKpOIpenapaTax.
Lens: PaccMOTpeTh CTpOEHHE XPOMOCOM, PACKPHITH OMOJIOTHUECKYIO POJIh XPOMOCOM B OpTaHHU3ME.
JlaTh MOHATHE KapHOTHIIA.
O6opyaoBaHKe: MUKpOIpenapaT TMraHTCKOH XpOMOCOMBI MOTBIJISI, XPOMOCOMBI Pa3NTUYHBIX BHJIOB
pacTeHui.
Xoa paboTsl
1. PaccmoTpuM MuKpoImpenapar ruraHTCKOH XpOMOCOMBI MOTBIJISI, XPOMOCOMBI Pa3JIMYHBIX BHIOB
pacTeHui.
2. [TocMOTpHUM, KaK MPOXOJUT JIETICHUE KIETKU:
3. HaiineM u paccMOTpUM CTPOEHHUE OTAEIBHBIX XPOMOCOM:
4. CtpoeHne XpOMOCOM U OTJIMYHE B ACJSAIICHCA U HEACSAIIEHCS KIETKE.




JlabopaTopHas padorta
«M3yyeHne MUTO3a B KJIeTKAX KOPELIKA JYKa».
Hess: paccMoTpeTh Qa3bl MUTO3a B KIETKaX KOpPEIIKa JyKa, H3yYUTh MPOLECCHI, IPOUCXOISIINE B KaXKIYIO U3

¢bas.

Oo6opynoBanue: Tabmuia «®a3pl MHTO3a», TEKCT mMaparpada, MUKPOIIpPEnapar «MUTO3 B KJIETKaX KOpPEIIKa
TyKay.

Xon padoThI:
1. PaccMoTpuTe rOTOBBI MUKpONpENapaT «MHUTO3 B KJIETKaxX KOpEIIKa Jiyka». MojkeTe N Bbl OTBETUTh Ha
Bonpoc UTo BB BUANTE B TIOJIE 3PEHUSI MUKPOCKOTa?

2. IlpocaymaiiTe paccka3 yUuTeNss «MUTO3, pa3bl MUTO3a%.
3.3amonHuTE MPOITYCKH B TAOIUIIE.

MHUTO3

®da3za Ipoueccnl

npodasa
3akaHumBaeTcs 00pa3oBaHHWE BepeTeHa JeNeHHs. XPOMOCOMBI BBICTPAHBAIOTCS B
HKBATOPUANBHON TUIOCKOCTH KIeTKH (MeTadasHas IUIacTUHKA). MUKPOTpyOOUKH
BEpeTeHa ACJICHHUS CBSI3aHbI C IIEHTPOMEPAMHU XPOMOCOM.

aHadaza

Tesio(aza Ha nomocax coOupaercs [Ba paBHOLEHHBIX IIOJIHBIX Habopa XpoOMOCOM
Pexoncrpyupytorcsi uHTepdasHble sdapa JOYCPHHX KIETOK. XPOMOCOMBI Jie-
cnupanusyrorcs.  OOpasyroTcs  sApBINKH.  PaspymaeTcs  BepeTeHO  JICNICHHSL.
MarepuHCKas KIeTKa JeITUTCs Ha JABE JOUYCepPHUE

BuiBoa: no3HakoMuiuchk ¢ pazaMu MUTO3a.
TpeHuHr:

1.Kakas da3za muro3a n3o0pakeHa Ha PUCYHKE 11O HOMepoM 3?

2.B kaky1o u3 (pa3 XpoMOCOMBI BEICTPAMBAIOTCS 110 SKBATOPY, KAK OHA Ha3bIBAETCS?

3.Ilox kako# udpoit o603HavyeHa neppas (haza MuTo3a?

4.Kak HazpiBaeTcs (haza B KOTOPOH BOKPYT PA30IIEAIIHXCS K MOJIIOCaM XPOMOCOM, 00pa3yroTcs siiepHbIe 000JI0UKH, a
cama KJIeTKa JEIUTCA MEePETSHKKOM MOYTH MOMOoJIaM U Bes €€ UTOILIa3Ma ¢
opraHougamMu’?
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5.3anmumuTe MUQPPBI 10 TOPIIKY, YIUTHIBAS TOPSJIOK JCTICHHUS MUTO3A.

JlaGopaTopHasi padora
«HM3y4eHne CTPOEHUS MOJTOBBIX KJIETOK).

Lesb: H3YYNUTh U CPABHUTH CTPOCHHE SUICKIETKH U CIIEPMATO30M 14, YCTAHOBUTH CBS3b MEXKY UX CTPOCHUEM
U QYHKIUSIMH.
Oo6opynoBaHue: pUCyHKHU. Ta0muIbl, yaeOHuk ( JI.1)
Xox padoThl;

[TonoBbIe KNeTKH (TaMEThI) JKUBOTHBIX — 9TO SHIEKIETKA U criepMaTo3ouibl. OHUM OTIHYAIOTCS CBOUMU
pa3mepamu, CTpoeHHEM, (PYHKIHAMU.

fonobra -

puc.1 Ctpoenue cnepmaro3onsia

CriepMaTO30H/Ibl OTIIMYAIOTCS OT SHLEKIETOK MEHBLIMMHU pa3MepaMH U NOABXHOCTHIO. B HeM pazinyaror
TOJIOBKY (COAEPIKUT SAPO C HACIEACTBEHHOM HH(OpMAaIieil), melKy (COAepKHUT IIEHTPUOIh ), XBOCT
(comepKuT MUTOXOHIPUH, 0OECTIeYMBAIOIIIE YHEPTUEH IS IBMKEHUS ). B TiepeiHeii 4acTH roJOBKH HaXOIHUTCSI
aKpocoMa (COAEPKHUT KOMILIEKC [ 01K, KOTOPBIH y4acTBYeT B PACTBOPEHHU OOOJIOUKH SHIICKICTKH)

AU o K¥pHLL, BCKPHTOS B HAQYAAE MHEY-GauMM [BMa
CcEepxy]:

F — xamnaszu; 2— xentor; 3 — 3apoaABLUCSENA AMCK
[«pyEumMEn] .

puc.2 CtpoeHue SHLIEKICTKU UL

SIiEKIEeTKM pa3HbIX OPraHU3MOB OTIIMYAIOTCA 1o padmepy (y Mbimu 60 MkM, y yenoBeka 200 MKM, y cTpayca



HECKOJIBKO CAaHTUMETPOB). Ho y Bcex opraHu3MoB pa3Mmepsl SIHIEKICTOK Ha MHOTO OOJIbIIIE, YeM pa3Mephl
CTIIepMaTo30uI0B. B muromnazme SUIeKIeToKk MHOTO puO0OCOM, UMEIOTCS METOXOHIPHUH, a TaKXkKe OOJIbIIoe
KOJMYECTBO 3aMaCHBIX MUTATEILHBIX BEIIECTB (KENTOK). SIIPO COAEPKUT HACIEICTBCHHYIO HHpOopManuo. B
OTIIMYHKE T CIIEPMATO30M/1a, SUIIEKIICTKA UMEET PSJI 3aIUTHBIX 000JI0YEK ( Y IITHUI] 3TO CKOPITYTIOBas,
MOJICKOPITYTIOBasI, OeJ04Has 000JI0UKH). B oTimume oT criepMaTo30u/a sIMIeKIeTka HelmoIBMKHA. B spe
SIMIICKIJICTKY U CTICPMATO30M/1a HAXOUTCS MMOJIOBUHHBIHN (TraIJIOWIHBIN) HA00P XPOMOCOM, YTO ITO3BOJISICT
MOCJIE OIJIOJ0TBOPEHUSI BOCCTAHOBUTH XPOMOCOMHBINH HAO0OP BH/A.

Xox padoThI:
Hcnonb3ys puCyHKH, KPaTKyIo TEOPHUIO, MaTepHral yaeOHUKa, 3aITOTHUTE TAOIHILY:

ITpusHaku Cnepmarozona SiinekieTka

Crpoenue u
dhopma

ITonBr>XKHOCTB

3amnac
MUTATEIbHBIX
BEIIECTB

Pazmep

YuciaeHHocTh

Habop xpomocom

KounTtposabHbie Bonpochl:
1) [Moyemy sTIEKIETKA U CIIEPMATO30H]T HMEIOT B SAPE aIUIOMIHbINA HA00p XpoMocoM?
2)J1ns1 4ero B SHIEKIETKE HAXOIUTCS JKEITOK?
3)U3 kakux 9acTel COCTOUT CIIepMaTO30M 1’

BeiBon:
D)ITonoBsle KIETKH — 3TO. ..
2)B oTimune OT SIMIEKIETKH, CIIEPMATO30HI. . .
3)slifuexneTka 1 CriepMaTo301]] UMEIOT CXO/CTBO. ..

JlabopaTtopHasi padora
CTpoeHue M pa3MHOKeHHe BBICIINX pacTeHHil

[leab: V3yuynTh 0COOCHHOCTH CTPOEHUS M Pa3MHOXKEHHUS MXOB, IJIAYHOB, XBOIIECH M MAllOPOTHUKOB.
[To3HaKOMUTBCS CO CXEMOM BHEIIHETO U BHYTPEHHETO CTPOCHMUSI BBICIIUX PACTECHUI.

1. Cxema IOUKJIa pa3BUTHUA MOXOBHUJIHBIX Ha IIPUMEPEC KYKYIITKWHA JIbHA.
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2. Iukn Pa3BUTHA TAIIOPOTHUKOB HA IPUMEPE MYKCKOI'O IMannopoOTHUKA ( H_II/ITOBHI/IK).




[[luToBHUK MyXCKOM — MHOroJieTHee TpaBsHHCTOe pacTteHue, 50—100 cMm BBICOTOH, BCTpeuaeTcs B
LIMPOKOJIMCTBEHHBIX M CMEIIAHHBIX PAaBHUHHBIX M TOPHBIX Jiecax. HamzeMHbIl cTeOenb OTCYTCTBYET, HO
UMeeTcsl TOA3EMHBIM IMoOer B BUAE KOPOTKOro KopHeBHIIa. OT KOpHEBHIIA B IOYBY OTXOAST TOHKHE
NpuaaTouHble KOpHU. KaXkaplii roj] Ha BepXyIlIKe KOPHEBUIIA MOSABISAETCS ITyYOK ABAXKbl IEPHCTOPACCEUEHHBIX
mucTeeB. Mosoaple JHMCThSI yIUTKOOOPAa3HO CKPY4YEeHbl M IIOCTEIIEHHO OT OCHOBaHMA K BEPXYIIKE
pa3BepThiBatoTcs. [loHOE pa3sBUTHE JNHMCTa 3aBEpIIAETCA JIMIIbL HAa TPETHH ToA Mocie 3ajl0KEeHUs 3aydaTka.
Uepemkn JHUCTHEB KOPOTKHE, KaKk M TJaBHAs JKWIKA, IMOKPHITHI OypoBaTO-pKaBBIMH delIyikamu. Y
OOJIBIIMHCTBA JIUCTbEB PO3ETKM HAa HIKHEH IIOBEPXHOCTH BAOJIb CPEOHEH KWIKM KaXIOW [OJIBKH
3aKJIaJIIBAIOTCA TPYMIIbI CIOPAHTHEB, HA3bIBAEMBIE COPYCAMH.

Criopbl IUTOBHUKA MY>KCKOTO 00pa3yIOTCs B KOHIIE JIETa B CIIEUANBHBIX CTPYKTYpax, Ha3bIBaEMBIX
cnopanrussMu. CriopaHriy MATOBHUKA MY>KCKOTO HaXOSTCS HAa HUYKHEH CTOPOHE BTOPUYHBIX JIMCTOYKOB B
0COOBIX CKOIUICHUSX, TTOMYYNBIIAX Ha3BaHHE COPycOB. KaxkIpIif COpyC MOKPHIT 3aIIUTHHIM TOKPHIBAIOM —
WHAY3UEeM. BHYTpHY KaXJ0T0 CIIOpaHTHsl MPOMCXOAUT MEHOTHYECKOE JeJICHHE TUTTOUIHBIX MaTEPUHCKIX
KJIIETOK CTIOp ¢ 00pa3oBaHUEM B pe3yJIbTaTe ramiouaHbIX crop. Co3peB, HHAY3UH CMOPIINBACTCS M OTIAAALT, a
OTKPBIBIIAECS] CTEHKH CITOPAHTHS HAYWHAIOT TOZCHIXaTh. B KOHIIE KOHIIOB CTEHKA Pa3pbIBAETCS U CIIOPHI
«BBICTPEITUBAIOT» U3 CIIOPAHTHUS KaK M3 KaTtamyabThl. CHOPHI IIUTOBHUKA MYKCKOTO IIPOPACTAIOT, AaBasi HayaJo
raMeToUTHOMY TTOKOJIEHUIO. ['aMeTOUT MUTOBHNKA MY>KCKOTO TIPEICTaBIAET COO0M TOHKYIO CepALIEBUIHYIO
TUTACTUHKY KJIETOK JMaMETPOM OKOJIO 1 cM. DTa miiacTUHKa UMEET 3eJIeHBIH 1BET, Cioco0Ha K (POTOCHHTE3Y U
MPUKPETUISETCS K TI0YBE OJJHOKICTOYHBIME pru3ouaaMu. [I0CKOIBKY y TaKOro HEXKHOTO 3apOCTKA HET KYTHKYIIHI,
OH OBICTPO BBICHIXAET U, CJIEIOBATENLHO, MOXKET JKUTh TOJNBKO BO BIAXXHOH cpene. Ha HmxHeH cTopoHe
ramMeTo(uTa NIMTOBHUKA MY>KCKOTO (3apOcTKa) 00pa3yIoTCsl MPOCThIe ApXETOHUH U aHTEPUANU. DTH
PENPOAYKTUBHBIC OPTaHbI 3AIIUIIAIOT HAXOISIINECS B HUX TaMeTHI. | aMeThl BOSHHKAIOT B pe3yJIbTaTe MUTO3a
M3 MaTEPUHCKHX TTOJIOBBIX KJIETOK; TIPU 3TOM, KaK i Y MOXOBUIHBIX, B aHTEPUAUIX 00pa3yIOTCs CIIEPMHH, a B
KaXX/IOM apXerOHUH — TI0 OAHOM stiiekseTke. CriepMUH CHa0KEHBI )KTYTHKaMH. BO BIIa)KHBIX YCIOBHIX
CO3pEBIITNE CIIEPMHH BEICBOOOKAAIOTCSA U3 aHTEPUANEB U TI0 BOJHOM IJICHKE MOATIIBIBAIOT K apXeroHusm. B
pe3ybTaTe OII0OTBOPEHHUS 00pa3yeTcs qUIIonanHas 3urora. O0paTuTe BHUMaHHE, YTO OIUIOI0OTBOPEHHE Y
MAMTOPOTHUKOBUIHBIX, TAKKE KaK U Y MOXOBHU/IHBIX, BCE €III€ 3aBHCHUT OT HAIMYHS BOABI. 3UTOTHI IMUTOBHUKA
MY>KCKOTO JIA0T HA4aJIo COPO(pUTHOMY TIOKOJIEHNI0. MOJIOI0M 3apOIbIIII ITOTIIONIAET MUTATEIHHBIE BEIIECTBA
13 rameToduTa 10 TeX Mop, MoKa 3Ty (GYHKIIMIO HE BO3bMYT Ha ce0sl COOCTBEHHBIC JIMCThs U KOpHU. ["ameTrodut
BCKODE YBSIA€T U OTMHUPAET.
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3. CPABHUTEJIBHASA XAPAKTEPUCTHUKA OTAEJIOB BbICHIUX CIIOPOBBIX

PACTEHUIA.
[Tpuznak MoxoBUHBIE XBOIIEBUIHBIE [InaynoBuaHbIC ITanopoTHUKOBUIH
13

IIpencraBuremu | KykyImikuH JeH, XBoI11 MOJIeBOM [Tmayn, 6apaner IIluTOoBHUK, OPISK
caraym

OcobeHHoCTH OcHoBHOE IameTodur xBorei Crniopodut npeodnagaer | JKu3HeHHbIN

LUKJIA PA3BUTUS | OTIIMYKE JIBYZOMHBII, - HA OTHUX HaJ[ TaMeTO(HUTOM. LIUKIT
MOXOBHUJIHBIX OT TUTACTUHKAX PAa3BUBAIOTCS MAnopOTHHUKA
JPYTUX BBICIINX apXeroHuM, Ha APYrux — B mermoukax- COCTOHT 13
pacTeHuit AHTEPUIIIH, U TaMeTouT | CHIOPAHTHAX KOJIOCKOB IBYX (haz —
3aKJIFOYaCTCs B YaCTO HA3bIBAIOT JICTOM CO3pCBACT criopouTa u
TOM, YTO B LIUKJIE JKEHCKHAM U MY>KCKHAM OIPOMHOC KOJIMIECTBO rameroura c
pa3BUTHA MXOB 3apoctkoM. Ho nHorma CIIOp, HAIIOMUHAIOMINX | mpeoOafgaHue

peobagaeT
rameTodut. OH
pacuiieHeH Ha TaK
Ha3bIBacMbIE
cTeOeIb M JINCTBSL.
OTH OpraHbl
Ha3BaHbI TaK
YCJIOBHO, TaK KaKk
HX CTPOCHHUE
OTJIHYAETCS OT
CTpoeHus cTeOst 1
JICTA PYTHX

BBICILIMX PACTEHUH.

JINCTBSTI MHOTHX
MXOB COCTOSIT
BCETO U3 OJIHOTO
CJI0s1 KJIETOK, a B
crebie nMeroTcs
TOJBKO 3aYaTKH
TPOBOIAIICH
TkaHu. KopHeid y
MXOB HET, UX
(pyHKLHIO
BBIITOIHSIIOT
PU30UIBL

MOTYT pa3BUBATHCS U
OJTHOZIOMHBIE
raMeTO(HTHL.

ACCUMWISALIMOHHBIE
Mo0eru UMEIOT TUITMYHOE
JUTSL XBOLIEH CTPOCHUE —
CTeOJIH WICHHCTBIC,
3eJIeHBIe,
(hoTOCHHTE3HUPYIOIITHE, &
JIMCThA — KOXKUCTBIC,
IUICHYATHIC, JINIICHHBIC
xJopoduiia,
PacIoJIoKEeHHBIE B y371ax
creons. Hiknsist yacts
100eroB HaXOANTCS B
TIOYBE€ U BUJOU3MEHACTCA
B KOpHeBHUIIE (2-1 THI
Mo0OeroB), 0T KOTOPOTO
OTXOJISIT IPUIATOYHbIE
kopHU. KopHeBuia
3aJIeraroT rIyOoKo B
TIOYBE ¥ 3aI1acatoT
IINTATCIIbHBIC BEIIICCTBA.
3a cueT HUX Ha
KOPHEBHIIE XBOIIA
3aKJIaJIbIBAFOTCSI TTOYKH U
PaHO BECHOM M3 HUX
BO3HHKAIOT PO30BAThIE,
TOXKE YWICHUCTHIE
CIIOPOHOCHBIE TI00erH (3-
¥ THIT), KOTOpBIE HE
BETBATCS, HE
ACCHMIITUPYIOT, a
OTBEYaloT 3a Oecronoe
Pa3MHOXXEHHE U

(OpMHUPYIOT CHIOPEL.

JKEJITHIN TIOPOIIIOK.
BrIchInatoTcs criopsl B
HIOJIe-aBIyCTe,
TIEPEHOCSITCS BETPOM 10
JIeCy | CITy»Kat
PpacIpoCTpaHSHUIO
iayHa. B nouse npu
OJIarONpPHUSITHBIX
YCIIOBHSIX HAUNHACTCS
TpopacTaHue.
O0pa3zyercs 3apOCTOK-
rameTopur,
HaNOMUHAOIIHI
MAaJICHBKYFO TOPOIITHHKY
¢ xBocTukoM. ITomoBoe
pa3MHOKCHHE TUTayHa -
MPOMEKYTOYHBIH dTar B
JKU3HEHHOM IIHKIIE,
00CCITCUNBAFOIITHIA
TEHETUYECKOE
pazroobpasue. [locie
(hopMHPOBAHUS TAMET U
OILIOTOTBOPCHUS
TTOSIBIISICTCST HA 3aPOCTKE
MUKPOCKOTTMYECKUH
cniopodur. B ero
CTPOEHHH YK€ MOYKHO
paccMOTPETh TOHKHI
3eJIeHbIH cTe0eNb U
mactouku. [Tober
YCTPEMIISIETCS K CBETY, a
KOPEIIIOK — BHH3, B
noyy. Yaiue ruiayH
pa3MHOKaeTCs
BETreTaTHBHBIM
CIIoco0OM — KaXK/1as €ro
ILTETh, IMCFOIIAst
KOPEIIIKH, CIIOCOOHA
BBDKHUTD M 03
MaTepUHCKOTO
pacTeHusl.

M TepBOH (ha3bl
Haj BTOpoil. Ha
HIDKHEW 4acTu
Baiin
o0OpazyroTcst
raryiouHbIC
cropsl. Co
BpEMCHEM
CITOpaHT U
pacKpbeIBaeTCS,
CIIOPBI MMAJat0T
Ha 3eMITIO ¥
MPOpPacTaroT.
HMmenHo aToT
3apOCTOK HECET
TraMeThl,
JKEHCKHUE 1
My»xckue. Ho
SIMLIEKIIETKU 1
CIIepMaTO30H/
Bl OZTHOTO
pacTeHus
BBI3PEBAIOT B
pa3HoOe BpeMs,
TTO3TOMY
aBTOOIUTOJIOTBO
pCHHS He
TIPOHCXOJTHT.
Kak u y mxoB,
JUTSt
COBEPITICHHUS
OILIOIOTBOPEH
us
MArIOPOTHUKAM
HeoOXoauMa
CHITHHO
YBII&XKHEHHAS
cpena.

T'ocnionctryroeit
(hazoii B
KU3HEHHOM IIMKJIE
MIANIOPOTHHKA
SIBIISIETCS
criopour -
B3pOCIIOe
pacrenue. [Toutn y
BCEX
TarOPOTHUKOB
criopodur

)]
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MHOTOJIETHHIA.

Buemnee Ha Bepxymike Crnopodut xBorta Criopo(hrInTBl MOTYT Cnopodut nmeet
CTPOCHHE: ramerodura TIPEICTABIISIET COO0H OBITH TIOXOKH Ha JTIOBOJILHO
pa3BUBAIOTCA aBTOTpO(hHOE pacTeHHe ¢ | OOBIYHBIEC BETETaTHBHBIE | CJIOXKHOE
- criopodura MHOTOKJICTOYHBIC pe3ko JINCThSI, THOT 1A crpoenue. Ot
TIOJIOBBIC OPTaHbL. | CIEIHATN3UPOBAHHBIMHI OTIIMYAIOTCS OT HUX. KOpPHEBHIIA
- rametoura Cnopodur THIIAMH TTIOOETOB: Cpeny IIayHOBUAHBIX | BEPTHKAIBHO
CaMOCTOSATETEHO 3eJIeHbIMH, €CTh PaBHO- U BBEPX OTXOJIST
HE CYILIECTBYET, KOPHEBHIITHBIMHU 1 Pa3HOCTIOPOBbIE JIMCTBSI, BHU3 —
pa3BUBaeTCs U CTMIOPOHOCHBIML. pacrenwmsi. 'aMeTohuTsl | IpEIATOYHBIE
BCer/ia HaXOUTCA PaBHOCTIOPOBBIX KOpPHHU
Ha ramerodure, ["ameToduT XBOILEH MANIO | TTO3EMHbIE WX (TIepBUYHBIIA
oJIy4ast OT HEro KTO 3HAET. ITO TOJIYIIOA3EMHEIC, KOpPEHb OBICTPO
BOZY U HeOobIIHe (0KOJIO leM msicuCTbIe, JunHol 2-20 | ormupaer). Yacto
TUTaTeIbHBIC BBICOTOM) 3€NIeHbIE mM. OHE 060enoIbIe, Ha KOPHSX
BeulecTa. Takum pacTeHbpHUIIAa B BUIIC canpoduTh UiH o0pazyrotcs
obpazom, TUTACTHHOK, MOy carpo(uThL, BBIBOJIKOBBIC
criopout PacCwICHCHHBIX Ha CO3PEBAIOT B TCUCHUE MIOYKH,
Mapa3uTUpyeT Ha JIONACTH. 15-20 rer. 00eCIIeUnBAIOIINEC
ramerodure. BEreTaTHBHOE
Criopodur ®opma ramerodura PasMHOKEHHE
MIPEACTABJICH CHa4asa JIyKOBU4IHas, PACTEHUIL.
KOpOOOUYKO# Ha IIOTOM CTaHOBUTCS
HOXKE, HDKHSSA Gonee
4acTh KOTOPOH Omoe00pasHo.
TIpeBpaIreHa B
raycropui
(npucocky). B
KOpOOOUKe
obpasyercs
CIIOpaHI UK.
I'eonornueckoe | Mxu nosiBunuch B | Bnepsble onun mosiBuich | [InayHoBuassie - onud | [lanmopotHuku
BpeMsL: 3pa, KOHIIE JIEBOHA. B JIEBOHE, a BpeMsI UX 13 HauboJiee PEBHUX LApUIK Ha 3emiie
epuos Ve B HallLy pacuBeTa MpUIUIoCh Ha OTZENOB BBICIIAX 300 MALIOHOB
T'€0JIOTHYECKYIO niepro/] ¢ KapOoHa 1o pacTeHuii. JIET TOMY Hazaj,
- HOABJICHNA SMOXY MXM CTaJIM Tpuac. Cpenu HAX XOTsI IOSIBUIIUCH
HCTOYHUKAMHU I | TipeoOiaiaiim [InayHoBHHBIE HaMHOI'0 paHbIlE —
- BRIMHUPaHI (hopMmupoBaHst JIPEBOBHIIHBIE (hPOPMBI, JIOCTUIIIM CBOETO B JIeBOHE. B koHIIe
Topda, KOTOpBIC BMECTE C MaKCHMaJIbHOT'O M1aJIE0305 U HaJajie
GobIMHCTBA TOP(SAHUKOB U HICKOTIAEMBIMU pacuBeTa B Me3030s BCSl Hallla

TOP(MSHBIX OOJIOT.

JIayHOBUAHBIMHU ObLIN
OCHOBHBIMH TIOPOZIaMH
JIECOB KAMEHHOYTOJIbHOTO
nepuona. Hekotopele u3
HHX, HalIpUMeD,
KaJIAMHTBI, JOCTUTAJIH B
BBICOTY 8-10 MeTpoB, a ux
12 MeTpoBbIE CTPOOHITHI
obum 710 40 cM B
mrametpe. ['nranrckue
XBOILIEBU/IHBIE, HAPSITY C
JIEMUIOCHAPOHAMH 1
CUTMJLLSIPHSIMUA
00pa3oBaIi OCHOBHBIC
3aJI€K1 KAMEHHOTO YTIIS.
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TPOMMUYECKUX OOIOTaX
TMO3/IHETO MAJIC03051: UX
MHOTOYHC/IEHHbIE
MPEICTABUTE N ObLIH
IIMPOKO PACCEJIEHBI 10
3eMJIC ¥ 3aHUMAJTH
pa3HOOOpa3HbIC
SKOJIOTMYECKHE HUIIIH.
Hawubornee mmpoko
PacipoCTpaHWITUCh B
KapOoHe, Koraa
MOIIIHBIE JIPEBOBU/THEIC
IJIayHBI BEICOTOM JI0
35 M 00paz3oBbIBAIN
LIeJIbIC JIECa U SABJISUTHCH
JIOMHHHUPYFOIIIMHU
pacTeHHusIMH Ha
npotspkeHun 40
MUJUTHOHOB JIET.
Cocragsisi OCHOBHBIE
MAaCCHBBI JIECOB
KaMEHHOYTOJIbHOT'O
MepHo/IA.

[NpuxoasT B ynaiok u B
HaJaje Me303051 BCe

IUIaHeTa ObLIa
YKpbITa
OIPOMHBIMHU
MaCCHBaMH JIECOB
u3
JIPEBOTIOIOOHBIX
TMIAlIOPOTHHUKOB.
HNmenno onu,
OTMHUpAs], CTAIN
OCHOBOM JIIsT
o0pa3oBaHus
OIPOMHBIX 3aI1acoB
TOPIOYNX
TTOJIE3HBIX
HICKOIAEMBIX —
KaMEHHOI'O yTJIs,
He(TH, raza u
XPaHWIHIIIEM
OTIICUYATKOB
npajiaBHeit (Griopbl
1 (hayHbI




KpYIHEIE
CTICIIMATM3UPOBAaHHbBIE

IUIaYHOBHIHBIC
BBIMCPJIN.

4, OTBeTHTH Ha BONPOCHI:

- Yrto Takoe cnopoput, rameTopuT, COPYC, CIOPa, APXeroHuil, aHTepuInii, AHIeKIeTKa, CIIePMATO30M,
Baiin?

Cnopodgur — muIuiongHass MHOTOKJIETOYHAas (a3a B JKM3HEHHOM IIMKJIE PACTEHHH W BOIOPOCIEH,
Pa3BUBAIOILIASACS U3 OILJIOIOTBOPEHHOM SHIIEKICTKY WM 3UTOTHI U MIPOU3BOASINIAS CIIOPHI.

I'ameTtopuTr — TarmionagHass MHOTOKJIETOUYHAas (asa B JKM3HEHHOM ITUKJIC PACTCHHHA W BOJOPOCICH,
Pa3BHUBAOIASCS U3 CIIOP U MPOU3BOIAIIAS ITOJIOBBIC KIECTKHU (ramMeThl). Pa3BuBaeTcs U3 rariouaHbIX CIOp.

Copyc - rpymnma pacroioXeHHbIX CKyUYeHHO CIIOp WM OPTaHOB OECIIOJIOr0 pa3MHOKEHUS -
CTIIOPaHTHEB MM FaMETaHTHEB Ha MMOBEPXHOCTH TaJUIOMa y KPacHBIX M OYpbIX BOAOPOCIEH,
Ha JIUCTHAX y MAIOPOTHUKOBUIHBIX, & TAK)KE TPYIIIA TUIOAOBBIX TEJ Y HU3IIMX TPHOOB.

Cnopa (cemst) — 0coOBblii THIT KJIETOK € TNIOTHOW 000JIOUKOH TpHOOB M pacTEeHH, CIyKallie s

Pa3MHOKEHUsI ¥ paccelieHus. BO3HUKAIOT MyTéM MUTO3a (MUTOCIIOPHI, Y TPHOOB M HU3IIMX PACTEHHUIT) HIIM MEH
03a (MeHOCIOpHI, Y BCEX BBICIINX PACTEHHH).

ApXeroHuil — J>KCHCKMH OpraH IOJIOBOIO pa3MHOXKEHHUS Y BBICIIMX CIHOPOBBIX (MOXOOOpa3HbIE,
MaTOPOTHUKOBUIHBIE U IIP.) M TOJIOCEMEHHBIX pacTeHni. Hebonblire konboo0pa3Hble Teblla, COCTOSIINE U3
HIOKHEW pPACIIMPEHHOW YacTH, Ha3bIBaeMOW OpIONIKOM, W BEepXHEHW yIIMHEHHOW — Trelku. CHapyxXu
ApXETOHUHM OKPYKAIOT OECIUIONHBIC KIETKH, 3allMIIAIONINEe €ro OT BBICHIXaHHS. B Opromke HaXOAWUTCS
HETOJIBMXKHas sAhIeKeTka. Han sifiiekieTkoil pacmoyiaraercsi OproliHas KaHaableBas KJIETKA, a BHYTPH IICHKH
— Ps MIEUKOBBIX KaHAIBLEBBIX KIIETOK.

AHTepuauii — MYXCKOH OpraH IIOJIOBOTO pPa3MHOXKEHHS Y BBICHIMX CIIOPOBBIX pacTE€HUM:
BOZOpOCTEH, rpuOOB, MXOB M NANOPOTHHKOB. HeOonblive oBajbHBIE TeNbla, BHELIHSA CTEHKAa KOTOPBIX
MIOKpBITA ~ OIHUM,  peExe HECKOJIBKMMH  psifaMH CTEpUIBHBIX  KJIETOK. B AHTEPUIMSIX
00pasyloTcs CriepMaTo30U/bl, KOTOPBIE BBIXOJST U3 CO3PEBILETO aHTEPUINS HAPYKY M AKTUBHO TIEPEIBUTAIOTCS
TOJIBKO B BOJIE.

SliinekJieTka- JKEHCKasl M0JI0Basi KIETKA.

CnepmaTo3ou — My)KCKas II0JIOBasi KJIETKa, KOTOpas CIY>KUT ISl OIUIOJIOTBOPEHHS >KEHCKOH
STULEKIIETKH.
Baiisi- (oT mp.-Tped — mnaibMOBasi BETBb) — JIMCTOMOAOOHBIN OpraH MarnmopOTHUKOB U HEKOTOPBIX

NPUMHUTUBHBIX TOJIOCEMEHHBIX (TaK HAa3bIBAGMbIX CEMEHHBIX MANIOPOTHUKOB). B oTiMune OT JucTa, Baiis uMmeer
HE/IeTEpMUHHUPOBAHHBIM BEpXYIIECUYHbIH pocT. JTa ocobeHHOCTH Oonee cooTBercTBYyeT mobery. I[lo cBoeit
MpuUpoje Baiisi — TUIOCKOBeTKa wim mpeamoder. [losBuiack B pe3ynbrare YIUIONICHHS BETBEH JPEBHUX
npeaKoB. B oaMOpHOHANIEHOM COCTOSHUY Baiisi COMPAIBHO (YIUTKOOOpa3HO) CBEPHYTA.

- I{BeTyT 1M MANIOPOTHUKH ?

HaﬂOpOTHI/lK HE IIBeTéT 1 HE MOXKCT IUBCCTH B IIPHUHIIUIIC, TaK KaK IBECTHU MOTYT TOJIBKO paCTCHUs,
OTHOCAIIUECH K ITIOKPBITOCCMCHHBIM WJIN IBETKOBBIM. A MAarnoOpOTHUKHN OTHOCATCA K HaHOpOTHI/IKOO6p33HLIM nu
Pa3MHOXKAKOTCA C IOMOIIBIO CIIOP.

B IIpUupoac CymeCTBYIOT ABa BECbMaA PEAKNUX BU/Jla MAIIOPOTHUKA — Y>KOBHUK U I'PO3TOBHUK, KOTOPHIC
BBI6paCBIBaI-OT HCYTO ITOXO0XXECC Ha KUCTH IIBECTOB. 3T0, HC IBCTHI, 4 JIMIIb BBITAHYTAsd 4aCThb JILCTA CO
CBOCO6pa3HBIMI/I «6}’TOHaMI/I» — CIIOpAaHTUusIMU, KOTOPBIC OTKPLIBAOTCA B CYXYIO IIOTOAY. Te, KTO r'OBOPAT,
6y11T0 BUICIIN OHBETCHUEC NAIIOPOTHUKA, CKOPEE BCEI'0, 3a IBETOK ITPUHUMAJIU €0 MOJIOJAbIC H06GFI/I, KOTOP&BIC
BBITJIAAAT BOT TaK:
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- Y KakMX pacTeHuil BIiepBbIe B X0/1€ IBOJIOUMHU MOSIBUIUCH HACTOSIIIIUE KOPHU?
[NanopoTHuku OoJiee BBICOKOOPTaHW30BAaHHBIC PACTCHHUS, TaK KaK y HUX BIEPBHIC B XOJC 3BOJIOIUU
TIOSIBJIAFOTCS HACTOAIINE KOpHH. IMeroTcst mucThs (Baiin), cTe0enb, pa3sMHOKAIOTCS ¢ TIOMOIIBIO CITOP.

5. Ha rep0apum u pucyHKax pacCMOTPETh CTPOEHHE MO0Er0B APeBECHBIX pacTeHnid. 3apucoBaTh
BHelllHee cTpoeHue nodera. Ilonnucars credeb, JTUCT, HAa3yXy JHUCTA, HOYKH (BepXyLIEYHYIO,
Na3ylIHYI0), y3eJ, Me:KI0y3JIHe.

JlaGopaTopHas padora

Tema: M3yuenne nsmenunsoctu. IloctpoeHre BapuallmOHHONW KPUBOM.

Hem;: O3HAKOMHTBLCA C 3aKOHOMEPHOCTAMU MOIII/I(I)I/IKaI_II/IOHHOI\/'I N3MCHYHMBOCTH, METOIUKOM IOCTPOCHUA
BapuallMOHHOI'O pAgaa U BapHaLIPIOHHOﬁ KpHBOﬁ.

OobopynoBaHue: HCCIeAyEeMbIi OOBEKT, THHEHKA.

Teopus:

OCHOBHBIC TIOHATHUSA
1. BapuauuoHHSIit ps — psii M3MEHUHBOCTH TIPU3HAKA.
2. Hopma peakuuu — npeziensl MoTu(pUKAHOHHOMH H3MEHYHBOCTH.

3. MO}II/I@)I/IK&HI/IOHH&H U3MEHYUBOCTDb — Q)opMa HU3MEHYMUBOCTH, HC CBsA3aHHaA C K3MCHCHHUECM I'CHOTHUIIA.

Xox padoTsI:

1.

H3MepbTe NpH MOMOLIM JIMHEHKH JUIMHY HccaeayeMoro o0bekra. Pe3yabTatel 3aHecuTe B Ta0JIUIY:

Ne Jauna Ne Janna Ne Janna
1
2
3
4
5
6
7
85
86
87
MocuuTaiiTe KOJINYECTBO UCCIEAYEMBIX 00bEKTOB ¢ OIMHAKOBBIMH NMOKA3ATEJISIMH IVIUHBI.
[Ipumep:

8 MM — 5 T
9 MM — 7 T ¥ TI.

MocTpoiiTe BApHANMOHHBII PsiJI, PACIO/I0KHB ceMEHa B MOPSIIKe BO3PACTAHMS JJIHHBI CEMEHH.



ITpumep:

L2

77,4

5
7

7

3

4. TlocTtpoiiTe BapHanMOHHYIO KPUBYI0. Ha ocu aOciuce OTKIIaAbpIBaeM 3HAUYCHUS OTACIBHBIX BEIMYMH — JUTHHY
uccieayeMoro o0beKTa, a o 0OCH OpJAUHAT — 3HAUCHHSI, COOTBETCTBYIOIIIE YaCTOTE BCTPEYAEMOCTH JaHHOTO
HCCIeAyeMOro 00BeKTa.

40

30
20
10

uIIIIIIIIIIII
1 2 3 4 5 6 7 8 9 10 11 12 13

5. BpluHciieHHe HOPMBI peaKIuu
1. M3 mMakcuManbHOro 3HAYEHMS IIMHEI CEMEHH BBIYTHTE MHHHMAILHOE 3HAUCHHE.

2. Onpenenure MUPOTY HOPMBI PEAKIIHH.
6. Onpenenenue cpeaHeii BeJMUMHBI MPU3HAKA (TaHHBIC U3 3a0aHUS 2)
Brrumcnute cpeHIow BeIMUMHY MTPU3HAKA 110 (GopMyJIe:

M= (Vixpl) + (V2xp2) + (V3xp3) + -
m

M — cpenHsia BenuunHa

V — BapuanTa (ImHa)

p — yacTOTa BCTPEUaEMOCTH (YUCIIO UCCIISIYEMOro 00bEKTA)
m — Ob11ee YnCII0 U3MEPEHUH

BriBona:
1. Kakue MIPUYMHBI TIOBIUSUTA HA HEOHOPOIHOCTb JUTMHBI UCCIIEyeMOT0 00beKTa?
2. [Touemy HanboJIE€ YACTO BCTPEUAIOTCS CO CPEIHUM ITOKA3aTeIeM Mpu3HaKa?
3. Kakoe 3HaueHue uMeeT Mo M(UKAIMOHHAS N3MEHYHBOCTh JIJISl OpraHu3Ma?

JlabopaTopHas pabota
«/3yueHue MEeTOI0B CENEeKIIUU PACTECHHI.

Ienb 3aHATHSA: 3aKpEIUIEHUE U CUCTEMAaTU3alNs 3HaHUN 110 TeMe «OCHOBBI CEIEKIUNY.
Teoperuyeckunii MmaTepua.

Cenekius (0T JaT. — BBIOOP, OTOOP) — 1TO HAyKa O MYTAX U METOJIaX CO3JaHUs HOBBIX U
YIIYYIIEHHUS YKE CYIIECTBYIOIUX COPTOB KYJIbTYPHBIX PACTEHUH, TOPO TIOMAIIHUX KUBOTHBIX U
IIITAMMOB MUKPOOPTaHNU3MOB C IICHHBIMU JIJISl TIPAKTHKY MPU3HAKAMH U CBOHCTBAMH.

3amaun celIeKIMU BHITEKAIOT U3 €€ OMPEIEIICHUs — ATO BBIBEICHUE HOBBIX U
COBEPIICHCTBOBAHNE YK€ CYIICCTBYIOIINX COPTOB PACTEHUH, ITOPO,T )KUBOTHBIX M IITAMMOB
MUKpOOpTraHnn3MoB. COpToM, MOPOAOH U IMITAMMOM Ha3bIBAIOT YCTOWYUBYIO TPYIITY (TIOMYJISIHIO)
JKUBBIX OPTAaHU3MOB, HCKYCCTBEHHO CO3/IaHHYIO Y€JIOBEKOM W UMEIOIIYIO OIpe/ICIICHHBIC
HACJIE/ICTBEHHBIE OCOOCHHOCTH.

Bce ocobu BHYTpH MOPOIBI, COPTA U MITAMMA UMEIOT CXOIHBIC, HACIEICTBEHHO
3aKperieHHbIe MOP(HOIIOTUYECKHE, (I)I/IBI/IOJIOFO-ﬁ%(A)XI/IMI/I‘-ICCKI/Ie U XO3S1CTBEHHBIE MPU3HAKH U



CBOMCTBA, a TAK)KE€ OJHOTUITHYIO peaklrio Ha (hakTOpbl BHEIIHEN cpeibl. OCHOBHBIMU HapaBICHUSIMHU
CEJIEKLINH SIBJIIOTCSL:

1.BBICOKas YpOKallHOCTh COPTOB PACTEHHMI, TJIOJIOBUTOCTh U TPOTYKTUBHOCTH OPO/T
KUBOTHBIX;

2. Ka4yecTBO MPOAYKIMH (HaIpUMEp, BKYC, BHEUTHHUI BHI, JISKKOCTH IJIOJIOB M OBOIIIEH,
XMMUYECKHI COCTaB 3epHa — COJIepKaHue OeJKa, KICHKOBUHBI, HE3aMEHUMbIX aMUHOKHUCIIOT U T. J1.);

3. busHonIOrNUYecKre CBOMCTBA (CKOPOCIIENOCTh, 3aCyX0YCTOMYUBOCTD, 3MMOCTOUKOCTb,
YCTOMYUBOCTH K OO0JIE3HSIM, BPEAUTENSAM U HEOJIArONpUsATHBIM KIMMAaTHUECKUM YCIIOBHSIM);

4. MHTEHCUBHBIN MyTh pa3BUTHUS (Y paCTEHUN — OT3BIBUMBOCTD Ha yJIOOPEHHUS, MTOJIUB, A Y
KUBOTHBIX — «OIlJIaTa» KOpMa U T. II.).

B nocnegnue rospl ocodoe 3Hau€HUE NPUOOPETAET CENEeKIHs psi/la HACEKOMBIX U
MHUKPOOPTIaHU3MOB, UCIIOIB3YEMBIX C LENIbI0 OMOIOTUYECKOi OOPHOBI C BPEAUTEISMU
BO30yIUTEISIMU 00JIe3HEH KyJIbTYPHBIX PACTCHHA.

Cenexuus JOKHA YUUTHIBATH TAKXKE M MOTPEOHOCTH PhIHKA COBITA CEIbCKOXO3HCTBEHHOM
MPOIYKIIMH, YAOBIETBOPEHUSI KOHKPETHBIX OTPACIIeH MPOMBILIJIEHHOTO Tpon3BoAcTBa. Hanpumep,
JUIS1 BBITIEYKH BHICOKOKAYECTBEHHOTO XJ1e0a C JIACTHYHBIM MSKHUIIEM U XPYCTALICH KOPOUKOH
HE0OXOUMBI CUJIbHBIE (CTEKIIOBUAHBIC) COPTA MSATKOM MINEHUIIBI, C OOJBIINM COACpKaHUEM Oellka U
yOpyroi KJaeHKoBUHBI. J{J11 U3rOTOBJIEHUS BBICILIMX COPTOB NI€UYEHbS HY>KHbI XOPOIINE MyUHHUCTHIE
copTa MSITKOM MIIEHHULIbI, 8 MAKaPOHHBIEC U3/IETHS, POKKH, BEPMHUILIEIb, JIAMIa, BEIPAOaThIBAIOTCS U3
TBEPAOU MIIIEHULIBI.

SpkuM npuMEpOM CENEKINH C yUeTOM MOTPeOHOCTEN PhIHKA CITY>KUT MYITHOE 3BEPOBOJICTBO.
[Ipu BbIpaliMBaHNU TaKUX LIEHHBIX 3BEPHKOB, KaK HOPKa, BbIAPA, JINCA, OTOMPAIOTCS KUBOTHBIE C
T€HOTHUIIOM, COOTBETCTBYIOLIUM ITOCTOSIHHO MEHSIOIIEICS MOJI€ B OTHOIIEHUH OKPACKH U OTTEHKOB
Mexa.

TeopeTrrnueckoil OCHOBOM CENEKINU SBJSETCS FeHeTUKa. IMEHHO reHeTHKa MTPOKIaIbIBAET
yTd 3G PEKTUBHOTO yHpaBICHUS HACIEICTBEHHOCTBIO U M3MEHUMBOCTHIO OPraHu3MoB. Bmecte ¢ Tem
CEJISKIIMSI ONTUPAETCS U Ha JOCTHIKEHUS IPYTUX HAYK: CUCTEMATUKH U reorpaduu pacTeHui u
KUBOTHBIX, TUTOJIOTHUH, SMOPHUOJIOTUH, OMOJIOTMH UHIUBUIYaIbHOIO Pa3BUTHUS, MOJIEKYJIIPHOU
ouomnoruu, pusnonoruu u OuoxumMun. bypHoe pa3BuTHe 3TUX HAMPaBICHUN €CTECTBO3HAHUS
OTKPBIBAET COBEPILIEHHO HOBBIE MEPCIIEKTUBBI.

ViKke Ha CerogHSAIHUI J€Hb T€HETHKA BbIILIA HA YPOBEHD LI€JIEHAIIPaBICHHOTO
KOHCTPYUPOBAHUSI OPIraHU3MOB C HYKHBIMH IPU3HAKAMU U CBOMCTBAMH.

I'eHeTHKE NPUHAIEKNT ONPEAEIAIONIAS POJIb B PEIIEHNN IPAKTUYECKH BCEX CEJIEKIIMOHHBIX
3aa4. OHa IOMOTaeT pallMOHAIBHO, HA OCHOBE 3aKOHOB HACJIEJICTBEHHOCTH U U3MEHUHUBOCTH,
IUTAHUPOBATh CEJIEKIIMOHHBIH MpoIece ¢ y4eTOM 0COOEHHOCTEH HACIEeJOBAHUS KaX/I0T0 KOHKPETHOTO
MpU3HaKa.

JlocTnKEeHMs TEHETUKH, 3aKOH T'OMOJIOTHYECKHX PSII0B HACJIEACTBEHHON N3MEHYMBOCTH,
MIPUMEHEHHE TECTOB ISl pAHHEW TUArHOCTUKH CEJIEKIIMOHHON NePCIEKTUBHOCTH UCXOIHOTO
MaTepHaia, pa3padoTka pa3HOOOpPa3HbIX METO/I0B SKCIIEPUMEHTAILHOIO MyTareHe3a 1 OTJaJIeHHON
ruOpuAN3aIK B COUETAaHUU C MOJIUIIJIONIU3alUel, TOMCK METOJI0B YIIpaBJIEHUs ITPOLECCaMU
pexoMOMHaLKu 1 3¢ (HEKTUBHOIO 0TOOpa HarboJee IEHHBIX TeHOTHUIIOB C HY>KHBIM KOMITJIEKCOM
MPU3HAKOB ¥ CBOWCTB JaJid BO3MOKHOCTh PAaCIIMPUTh HCTOYHUKH UCXOJHOTO MaTepuaa s
CEJIEKIINH.

Kpome Toro, mmpokoe UCoIbp30BaHUE B TIOCIETHUE TOBI METOJ0B OMOTEXHOJIOTHH,
KYJbTYpPBI KJIETOK U TKaHEH NIO3BOJIMIM 3HAUYUTENBHO YCKOPUTH CEJIEKIIMOHHBIN IPOLIECC U IOCTaBUTh
€ro Ha KaueCTBEHHO HOBYIO OCHOBY. DTOT J1aJIe€KO HE MOJHBIN NepeueHb BKJIa1a FTeHETUKH B CEJIEKLIUIO
JaeT MpeACTaBICHUE O TOM, YTO COBPEMEHHAs! CEJIEeKIHsI HeMbICIUMa 0e3 NCIOIb30BAHUS JOCTHKECHUN
TeHETUKH.

HpaKTI/I‘leCRI/[e 3adaHud.

[IpoBeps cBou 3HaHMS 11O TeMe «OCHOBEHI celIeKIiu». [IpakTudeckas paboTa COCTOWT U3 3 4aCTEH,
BKITIOYAIONINX B ce0s pa3HOYPOBHEBBIE 3aanus. KaxIioe 3ajaHue OlleHUBACTCS ONPEIeTICHHBIM KOJMUYECTBOM
OamnoB. bamtel, nonyyeHHple Bamu 3a BRINOJTHEHNE 33aHUS, CYMMHUPYOTCS.

IMocrapaiiTech BBIIOJHUTH KaK MOXKHO GonfiBe 3aqauuii 1 HabpaTh HAMOOIbIIEE KOIUYECTBO GALIOB.



3ananus 6a30BOro ypoBHsl.
3ananne Ne 1.

BceraBbTe nponyiieHHbIe CI0BA.

B pationax Ilepemgneit A3uu , Kak IPEeANIONaramT, BIIEPBHIC OBUIH OJOMAITHEHBI , aB Maoi
Azun

[Ipenok KpyImHOTO poraToro cKoTta BIIEPBBIC OJIOMAITHEH B psijie oOnacreii EBporbl, a mpenok
JIOMaIlTHen B crernsix [IpuuepHoMOpbSL.

Samanmne Ne 2.

3akoHYNTE MpeAIoKeHHe.
2.1. buoTexHoa0TUSA — 3TO ...

2.2. llens HEPOACTBEHHOT'O CKPEITUBAHUSA - ...

3amanme Ne 3.
OTBeTbTE HA MOCTABJIEHHbIE BOMPOCHI

3.1. Ot 4ero 3aBHCHUT yCIIeX CEIEKIIMOHHON paboThI?
3.2. 114 9ero MpUMEHSIOT THOPHUIN3AIINIO C TIOCIEYIOMUM 0TOOpOM?

3.3. Kakoii cnoco0 cBsizaH ¢ BHEApPEHHEM B OAaKTEPUAIBbHYIO KJIETKY OINpPECNICHHBIX T€HOB, B TOM YHCIE H
TEHOB YeJloBeKa?

3agaHus BHICOKOTO YPOBHSI.

3amanue Ne 1.
BHuMaTe/IbHO MPOYHTAITE BONPOCHI TECTOBBIX 3a/IaHH H OTBETHTE HA BONPOCHI TECTA.

1. H. W. BaBuiioB omnpeaent IeHTPBI TPOUCXOKICHHS PACTeHUH
1) KyIbTypHBIX

2) TUKOPACTYIIHX

3) cBETOTIOOMBBIX

4) TpaBSIHUCTHIX

2. MaccoBblif 0TOOpP KaKk METOJI CEJIEKLMH B OTJIMYKE OT HHAWBUAYAIBLHOIO 0TOOpa
1) ucronp3yeTcs Mpu BOCCTAHOBJICHUH YHCIIEHHOCTH 3yOpOB

2) 0COOCHHO IIUPOKO MCIIOJIb3YETCS B )KHBOTHOBOJICTBE

3) IpOBOAUTCS 1O TEHOTHUILY

4) mpoBoauTCS IO (hEHOTHUTTY

3. B cenexumu pacTeHUI HCIONB3YIOT METO/, MOJTUITIOUANH JUIS TOTYIEeHUS
1) siBIeHUs reTepo3uca

2) YUCTHIX JTUHAN

3) BBICOKOYPO’KaWHEBIX COPTOB

4) TpaHCTeHHBIX pacTeHUN

4. I'pynma HanboJiee CXOHBIX IO CTPOSHHIO U )KU3HEIEATSILHOCTH PACTCHUH, CO3/IaHHasl ITyTEM 0TOOpa
oco0eil ¢ ToIe3HBIMU 17151 YeTIOBEKa IIPU3HAKAMM, HAa3bIBAETCS

1) BuzOM

2) copToM

3) KyIbTypHBIM PacT€HUEM

4) coo011IecTBOM
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pe3yabTaTe BRICOKOYPOXKaHOTO THOpraa?
1) monwruTONAHSI

2) reTepo3uc

3) PKCIepUMEHTAIILHBIA MyTareHes

4) oTHarieHHas THOPHU I3 AN

6. Merton monmy4yeHHs1 HOBBIX COPTOB pacTEHHH IMyTeM BO3JEHCTBUS Ha OpPraHU3M YJIbTPA(QHOIETOBBIMU HIIH
PEHTTCHOBCKHMH JIy9aMH Ha3bIBAIOT

1) reTeposucom

2) NOJUIIOUANEH

3) myTaresezom

4) rubpunu3amnuei

7. 3HaHMS [ICHTPOB MPOUCXOKIACHUS KYIBTYPHBIX PACTCHUH HCIOIB3YIOTCS CENEKIIMOHEPaMU MTPH
1) co3manny CpeIcTB XUMUIECKOH 3aIIUTHI OT BpeAUTeNei

2) onpeaesieHHH YMClia MyTaHTHBIX TEHOB y COpPTa

3) mondoope UCXOAHOTO MaTepuaa IS MOJIyYeHUs HOBOTO COPTa

4) n3y4yeHnu apeiida auteIbHBIX TEHOB B TOMYIISAIUIX

8. Kaxoii Bkiaj B reHeTHKY U cenekuuto BHec [ /1. Kapreuenko?
1) mpeomonen Oecruioare MEKBHIOBBIX THOPUIOB

2) BBIBEII HOBBIM COPT IIIICHHUITBI

3) OTKPBLI SIBICHUE TeTEPO3HCa

4) U3BECTEH, KaK CO3JIaTelIb HOBBIX COPTOB (DPYKTOB

9. Kaknm 06pa3oM pa3MHOMKAIOT BBIBEJICHHBIN COPT OECCEMSIHHOTO PacTeHUs?
1) myTéM CKpemuBaHus

2) BereTaTHBHO

3) mapTeHOreHE30M

4) ceMeHaMH UCXOJHBIX (OpPM

10. IIpumepom opranusma, IOJIy4E€HHOTO B Pe3yJbTaTe OTAAIEHHON THOPUAN3AIINN, MOXKET CIIYKHTh
1) opioBckui phIcak

2) yncras JUHAA TOpOXa

3) rerepo3urotHas (popma riagKoCeMsHHOTO ropoxa

4) KaIryCTHO-peACYHBIA THOPHU/T

11. B kJ1eTOUHON MH)XEHEPUU IIPOBOST UCCIEIOBAHUS, CBI3AHHbIE C
1) mepecaakoii siaep U3 OTHUX KIETOK B JpyTHE

2) BBe/ICHUEM T'€HOB YeJIOBEKA B KIETKU OaKTepuii

3) mepecTporKoi TeHOTHIIa OpTaHu3Ma

4) mepecaKoi TeHOB OT OaKTepUil B KIIETKH 3JTAKOBBIX

332]3Hl/lﬂ MNOBBIIICHHOT'0 YPOBHHSI.

OueHb 4acTo B IUTEPATYPHBIX MPOU3BEACHUSIX BCTPEUAOTCS OMUCAHUSI MPUPOJHBIX SIBICHUHN WIN
(danTacTHueckux cymiecTB. [lonpoOyiiTe ¢ TOUKH 3pEeHUs] HAYKHU OOBSICHUTD 3TH SBJICHHUSL.

3aganme Ne 1.

B npouseenenunu Jlante Anurbepu «boskeCTBEHHAS KOMEIHs», BCTPEUACTCS ONUCaHNE MU(PHUIESCKOTO
rica LlepGepa:

«Tpexrnaserii LlepOep, XUITHBIA U TPOMaIHBIH,
Co0aubuM J1aeM J1aeT Ha HapoJ, . ...

Ero rnaza 06arpoBbl, B3Oy T KHBOT,

Kup B gepHoif 60poae, KOTTUCTHI PYKH. ..»

VY LlepOepa TpH ronoBHl, Jamnbl JbBa, XBOCT 3MeH. MOKHO JIM ITyTEM CEJIEKLUH MTOTYYUTh TAKOTO
«MoHCTpa»? OTBET 060CHYHTE. 65



3aganue Ne 2.
B mosme A.C. Ilymkuaa «Cka3ka o nape Canraney, BCTpEJaroTcs TaKUe CTPOKH:

«Ponuna napuia B HO4b
He To criHa, HE TO TOYB

He MbImmionka, He JSTYIIKY,
A HeBeJIOMY 3BEPIOIIKY»

K kakoMy THIy MyTaI[ii MOKHO OTHECTH IOSIBJICHHE Ha CBET OpPraHM3Ma ¢ TaKUMHU OTKIIOHCHUSMHE?
OtBeT 000CHYliTE.

3aganue Ne 3.

PesynbraTom BelpalnBaHus B pyCcCKOM HApoIHOH cka3ke «Pemkay» momy4unach pernka pazmepa
ropaszo O60JbIIero, 4eM MpHUcyIre 3ToMy BUay oropoaHoro pactenns. («[locamun nen penky. Beipocia penka
Oosbinas npedosbinas..»). Kakoe sBieHue 3aech onucano? OTBET 000CHYHTE.

OTBeThI H KPUTEPUH OLEHHUBAHUA.
3apanusi 6a30BOro ypoBHsi.
Kpurtepun ouenuBanus:
1. [lan BepHBIii OTBET Ha MOCTABJICHHBIH BONPOC, TIOHATHE PACKPBITO MOJHO — 2 Hasa

2. OtBeT Ha BOIPOC JaH BEPHO HO HE MOJHO, OHATHU PACKPHITO HO HE MMOJHO — 1 Oan
3. OTBET HEBEPHBIH, MOHATHE HE PAcKpbITO — () OaoB

MaxkcuMapHO€E KOoIMuecTBO 0auIoB 3a 3aaHnst 0a30BOro ypoBHs — 12 0ajuioB
OTBeTHhI:

3aganue Ne 1. OBIIBI, KO3BI, TYD, JOMIATH

3ananue 2.1. BHOTEXHOIOTHS - TEXHOJIOTHS MTOTyYeHUSI HEOOXOAMMBIX YEJIOBEKY MPOAYKTOB U3 )KUBBIX KIIETOK
WU C X TIOMOIIBIO.

3ananue 2.2. KoMOUHAIMS HECKOIBKUX TOJIE3HBIX MPU3HAKOR.

3ananue 3.1. OT reHeTHYECKOT0 pa3HOOOpa3us NCXOIHOW IPYNITBI PACTEHUN I KUBOTHBIX.

3ananue 3.2. [{ng BHEceHUs B TEHO(OH/I CO3JaBa€MOro COPTa PACTCHUH WM MOPO/bI dKUBOTHBIX LICHHBIX T€HOB
U TIOJTY4EHHSI ONTHMAIIbHBIX KOMOMHAIMI TPU3HAKOB.

3ananue 3.3. 'eHHas MHXKEHEPUS.

3agaHus BBICOKOTO YPOBHSI.
Kpurtepun oueHuBaHus:
1. OrtBer Ha TECTOBBIN BONPOC JaH BepHO — 1 Gayn
2. OrtBeT Ha TeCTOBBIN BOIPOC JaH HeBepHO — 0 6auioB

MakcUMaJIbHOE KOJIMYECTBO OAJUIOB 34 3aJIaHKs BLICOKOTO YPOBHs — 11 OajuioB

OTBeTHI HA TECTOBBIE BONPOCHI:

0.
1.

RRhowo~Noook~whE
PANPOWNNWRRE

3ananus MOBLIIEHHOI0 YPOBHSI.
Kpurepuu onennBanus.




1. BepHo maHo oOBsSCHEHNE CUTYAIlMH, OTBET 00OCHOBAH, TP OOBSICHCHUH HCIIOIH30BAINCH TEPMUHBI U
noHsTHsA — 3 Oanna
BepHo naHo 00BsCHEHHE CUTYyaIllK, HO OTBET MOJHOCTHIO HE 000CHOBAH — 2 Oaa
3. Ortser Ha Bompoc oTcyTcTBYeT — 0 OanioB
MakcrManbHOE KOTUYECTBO OAIJIOB 32 3aJaHWsl MOBBIICHHOTO YPOBHA — 9 6ajioB.
OT1BeThI:

N

3amanne Ne 1. [Tomy4uuTs myTeM OOBIYHBIX CETEKITMOHHBIX MEPOTIPUATHI MOJO0OHOTO «MOHCTPa» HEBO3MOXKHO.
MesxBuioBasi THOpHIU3AIINS — PE3YJIbTAT HAYYHOH JEITENbHOCTH YelIOBEKa, B IIPUPOJIC TaKUE THOPUIBI
MPAKTUYECKU HE BCTpedaroTcs. Eciii Koraa-To v MOJyYuTCsl CO3AaTh TAaKOW OPraHU3M, TO 3TO OYACT Pe3yIbTar
TCHHOW WH)KCHEPHH. B OTIIHYNe OT FeHETHUECKON MHKCHEPUHU, MyTAITHOHHAS CETICKITUS UCKITIOYaeT
BO3MOXHOCTb HAIPABICHHOTO MOTYYCHUS TeHETUICCKUX U3MEHEHHM, TIOCKOIBKY TIOJ00HOTO POa MyTalluU
SIBIISTFOTCS CITyYaiHBIMH.

332!3HI/IC Ne 2. PCSyJ’II)TaTOM POXACHHUA TAKOTr0 Oprann3dMa MOXET OBITHL TEHOMHAS MyTalus. Bo3uukHOBEHHE
TCHOMHBIX MYTaHI/Iﬁ Y MJICKOMMUTAOMUX U3BECTHO TOJIBKO B KAY€CTBC aHOMAJIUN U IMPUBOIUT K T noeau
3M6pI/IOHa Ha paHHHUX CTagusAX Pa3BHUTHA. bonpmuaCTBO MYTaHTOB UMCIOT CHU)KCHHYIO JKH3HECIIOCOOHOCTD U
OTCEHBAIOTCH B IPOLUECCE €CTECCTBEHHOI'O 0T6opa.

3amanue Ne 3. Ecniu pacTeHne ropasno 0oIblle CTaHAAPTHOTO pa3Mepa, MPHUCYIIEro JTaHHOMY BHIY, TO CKOpee
BCET0 MBI IMEEM JIeJI0 C TCHOMHOW MyTallMel MOJIUILIONNel — KOT/Aa pa3Mep PacTeHUsI 00yCIIaBIUBaeTCS
KpaTHBIM YBCIMYCHUEM YUCJIa XPOMOCOM.

Conepxanne o0ydeHUs

XapaKkTepUCTHKa OCHOBHBIX BHJIOB JCATEIEHOCTH
CTYJICHTOB (Ha ypOBHE YYCOHBIX TECHCTBHIN)

3aKOHOMEPHOCTH
N3MCHUYHNBOCTHU
O3HaKOMJICHHE C
HacJIEACTBCHHON 1
HEHACJIEICTBEHHOM

O3HaKOMJIEHHE C I3MEHYHBOCTHIO U €€ OMOJIOTHIECKOM POJIBIO B IBOJIOIIUU
’KUBOTO MUpA.

[Tomyuyenue npeacTaBaCHUS O CBSI3U T€HETUKU U MEIULIUHEI.

O3zHaKkOMIIEHHE C HACJIEICTBEHHBIMU OOJIE3HSIMH YEIIOBEKa, UX MMPUYNHAMH H
PO UITAKTHKOMA.

W3yuenune BIUSHUS AIKOTOJIM3Ma, HAPKOMAHUW, KYPSHHsSI Ha HACIEACTBEHHOCTh
Ha BHJIeOMaTepHae.

AHanmn3 QeHOTUITHYECKOW N3MEHYNBOCTH. BrIsBIeHNE

MYTareHoOB B OKPY’KaOIIEH Cpe/ie 1 KOCBEHHAS OICHKA

BO3MOXKHOTO UX BIUSHUSA HA OPTraHU3M

OCHOBEI CENEKIINH
pacTteHui,
’KHUBOTHBIX U
MHUKPOOPTaHU3MOB

[MoyueHne nmpeacTaBIeHUs! O TEHETHKE KaK O TEOPETUUECKOI OCHOBE CEJICKIIHH.
PasBuTHE MeTanpeIMeTHBIX YMEHU B TIPOIIECCEe HAXOXKICHUS Ha KapTe EHTPOB
MHOT000pa3us ¥ MIPOUCXOXKIECHHS KyJIbTYPHBIX PACTEHHH U IOMAIIHUX
KHUBOTHBIX,

oTKpbIThIX H. 1. BaBUIOBBIM.

Uzyuenne MeTo10B THOPUIM3AIIMY U UICKYCCTBEHHOTO OTOOpA.

YMeHune paz0oupaThecsi B STHYECKHUX aCHEKTaxX HEKOTOPBIX

JOCTIDKEHHH B OMOTEXHOJIOTHHU: KIIOHUPOBAHHUHU KUBOTHBIX U TIpo0iemax
KIIOHUPOBAHUSI YEJIOBEKA.

O3HaKOMJIEHHE C OCHOBHBIMH JIOCTH)KEHUSIMUA COBPEMEHHOM CEJIEKIIUH
KYJbTYPHBIX PACTEHHUI, ZJOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB

l'[epeqeﬂb HCIOJb30BaHHBIX y'leﬁl—ll)IX H3}IaHPlﬁ, }IOHOJ’IHHTQJ’[BHOﬁ JIUTEPATYPbI U HHTCPHET-PECYPCOB.

1. Konecuukos C.W. O6mas 6uonorus, 6-¢ uzganue, Mocksa.: «Kaopycy, 2020r.

2. benses 1. K., devmui I'. M., Ky3uenora JI. H. u np.buonorus (6a3o0Bbiit yposens). 10 kinace. — M., 2014.
3. Monnesa A. 1O. buonorus. Bech mIKONBHBIN Kypc B.CXeMax U tabnumax. — M., 2014.

4. Jlykatkua A. C., Pyunn A. b., CunaeBa T.b. u Jp. buonorus ¢ ocHoBaMH 5KOIOTHH: YYEOHHK IS


https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F

CTYy.I. yUpeKICHUU BBICHI. 0OpazoBanus. — M., 2014.

NuTtepHeT-pecypcesl:

1. Www.shio.info (Bcst Guostorus, craTbu, HOBOCTH, OMOITHOTEKA)

2. www. window.edu.ru (eanHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM PecypcaM HHTEPHETA MO OUOIOTHH).
3. www.5balov.ru/test (Tect st aOUTYPHEHTOB IO BCEMY HIKOJIBHOMY KYPCY OHOIOTHH).

4. www.vspu.as.ru/deold/bio/bio/htm (TerekoMMyHUKAITHOHHBIE BHKTOPHHBI TI0 OHOJIOTHH-IKOJIOTHH Ha
cepBepe BOPOHEIKCKOTO YHUBEPCUTETA)

5. www/biologi.ru 96uonorust B OTKPBITOM KOJUIEIKE. DICKTPOHHBIE YYSOHUKH MO OUOJIOTHH)

6. www.informika.ru (3;ieKTpoHHbIH YIeOHUK, CIMCOK HHTEPHET-PECYPCOB)

7. www.nrc.edu.ru (6uosornveckas KapTHHA MUPa, Pa3zaei KOMITBIOTEPHOTO yueOHHKa, pa3pab0TaHHOTO B
MOCKOBCKOM IOCYAapCTBEHHOM YHUBEPCHTETE)

8. Wwww.nature.ok.ru (peaKue U HCUYe3aroIHe KUBOTHBIC POCCHE — MTPOSKT IKOJIOTHYECKOro nentpa MI'Y
nM. M.B.JlomoHOCOBa

9. www.kozlenkoa.narod.ru (aucranumnonHoe 00y4eHUe OUOIOTUU U XUMUH)

10. www.schoolciti.by (6uonorus B Bompocax U OTBETax)

JlaGopaTopHas pabGoTa
«Onucanue ocodeii BUaa 1o MOp(oI0ru4ecKOMy KPUTEPHIO.
Leab: HAyYUTHCS BRIABIATH MOP(OIOTHYECKUE TPH3HAKU KUBOTHBIX, PACTCHUI; ONPEAETUTH, MOKHO JI IO
MOpP(}OIOrHIeCKUM NPU3HAKAM CYJHUTh O MMPUHAIISKHOCTH OpraHi3Ma K OIpeeIeHHOMY BHY.
OGopynoBaHne U MaTepUAJIbI: PUCYHKH, repOapHbIe 00pa3sIbl.

Xox paboTer
Yactp 1. U3yyeHnune pacTreHmid.
1. PaccmoTpuTe npemioKeHHbIe 00pa3lbl PAcTeHUI, CPABHUTE HX.

KJEBEP JIYTOBOM KJIEBEP ﬂOﬂ3Y‘-II/II;I|

Trifoliviery pregerse .

2. Ha ocHoBaHHM CpaBHEHHSs, COCTABbTE MOP(OJTOTHYECKYIO XapAKTEPUCTHKY IBYX PacTeHHUI
OJHOT0 poja, 3aNoJIHUTe Tadauuy.

[IpusHak msst cpaBHEHUS O6pa3zerr Ne 1 O6pa3zerr Ne 2
BunoBoe HazBaHue: Bunosoe
Ha3BaHHE:

Pox pactenus

Tur KOpHEBOU CUCTEMBI

Crebenb(ApeBeCHbBIN, TPABIHUCTBIH, TPSIMOCTOSYHH,
O3y Y, CTETIOIIUICS U T.11.)

Jluctes (pocThie, CI0KHBIE)

JKunkoBanue IHMCTHEB

JlucropacnosnoxxeHue

HBGTOK MM COBECTUC

[Tnox, ero Ha3BaHUE (COYHBIN WIIH CYXOM, OJTHO- %%I/I
MHOTOCEMSTHHBIH )



http://www.sbio.info/
http://www.5balov.ru/test
http://www.vspu.as.ru/deold/bio/bio/htm
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.nature.ok.ru/
http://www.kozlenkoa.narod.ru/
http://www.schoolciti.by/

3. YepThl cX0ICTBa IBYX BUIOB PACTEHUH OJHOTO

pona

4. YepTsl paznuuusi JBYX BUJOB PaCTCHUH OTHOTO
pona

5. MoHO 11 Ha OCHOBaHUH MOP(OJIOrHYECKOTO KPUTEPHS CYIUTH O BUIOBOH MPUHAAICKHOCTH
pacTeHuii?

Yactb 2. U3yueHne ;KHBOTHBIX.
1. PaccMoTpuTe PUCYHKH ABYX KMBOTHBIX PA3HBIX BUIOB OIHOr0 poaa. CpaBHUTE UX.
2. Ha ocHoBaHWU cpaBHEHHS, COCTABbTe MOP(OJOTHYECKYI0 XaPAKTEePHCTHKY ABYX ’KMBOTHBIX
OJHOT'0 Poja, 3aN0JIHUTE Ta0d/1uny.

[Ipusnak ans cpaBHEHUS BungoBoe Ha3Banue: Bunosoe
Ha3BaHUE:

PacnpocTpaneHue ;KUBOTHOT'O

Oxkpac mexa

JvHa %KUBOTHOTO

Macca KuUBOTHOTO

CtpoeHne KOHEUHOCTEH

Yam

Tun nuranus

*\ \“\.» il s =
. m 2 i, -
3asi —pycaxk. 3asu-0ensik.
1. UYepThl CXOACTBA ABYX BUOB KHBOTHBIX OJHOTO
pona
2. YepTbl pa3auuus ABYX BHJIOB )KHUBOTHBIX OJIHOTO
pona
3. MoHO 11 Ha OCHOBaHHH MOP(OIOTUIECKOTO KPUTEPHSI CYIUTh O BUJIOBOH IPUHAIIIE)KHOCTH
JKUBOTHBIX ?
Cnenaiite 001IUii BHIBOI, HA OCHOBE aHAJM3a CBOEH padoThI.

JonojHuTtenbHass HHGOpMAaLUS.

KaeBep mos3yuunii — MHOToNeTHee TpaBsiHHCTOe pacTeHue. KopHeBas cuctema crepikHeBas. Crebenb
MOJ3YYUi, YKOPEHAIOUIMICA B y3J1aX, BETBUCTBIN, I'OJIbIA, YacTO MOJIbIA. JIMCThA NIIMHHOYEpENIYATHIE,
TpéXpa3AeNbHble, UX JUCTOUKH IIUPOKOSHIICBUAHBIC, HA BEPXYILIKE BhleMyaTbie. Uepelku BOoCcXos1Iue,
10 30 cMm anuuo#. ColBETHS TOJIOBKHU Ma3yUIHbIE, TOYTH IIAPOBUIHBIC, PHIXJIbIE, 10 2 CM B IONEPEUHUKE.
Benuuk Oenblii WM po30BaThiii, 1O OTIBeTaHuH OyperoT. B 1Betke 10 THIYMHOK, JCBATH W3 HHX
cpociifecs HUTSIMH B TpPyOOYKy, omHa — cBoOogHas. [lmog — 0600 (mpomosroBaThii, MIOCKUA,
COAEPYKUT OT TPEX 10 YETBIPEX MOYKOBUIHBIX MJIM CEPALEBUIHBIX CEMSH CEPO-KEITOrO UIM OPAHKEBOTO
nera). Havano co3peBanus CeMsiH — HIOHb — HIOJIb. Pa3MHOXKAeTCsl Kak CEMEHAMH, TaK M BEr€TaTHBHO.
Kuesep j1yrosoii — JByJE€THEE, HO Yalle MHOIOJETHEE TPAaBSIHUCTOE PACTEHHE, JOCTUTAET B BBICOTY
15—55 cm. BetBuctble cteun mpunogHuMaromuecs. JIMCTes TpoiuaTble, ¢ HMIMPOKOSHIIEBUAHBIMU
MEJIK03y04YaThIMK TOJIIMHU, JTUCTOYKH 110 KpasM ILeIbHbIC, C HSKHBIMM PECHUYKaMHU 10 Kpasim. ColBeTHs
TOJIOBKHM PBIXJIBIE, IMIAPOBHIHEIC, CHIAT YacTO IMOMAPHO W HEPEAKO MPHUKPHITHI IBYMS BEPXHUMHU
TUCThAMU. BEeHUMK KpacHbIH, H3pe/Ka Oelblii NI HEOIHOIIBETHEIH; Jalleuka ¢ AecaThio xmikamu. [1nos
—OHOCEMSHHBIH 000 (SHIEBUAHON (OPMBI); CEMEHAa TO OKPYTJIbIe, TO YIJIOBaThIe, TO KEJITOBATO-
KpacHble, To (uoneToBbie. [IBeTéT B MioHe — ceHTs0pe. [1noapl co3peBarOT B aBrycrte — OKTsOpe.
PasmHoOxaeTcsa kak ceMeHaMu, TaK U BEr€TaTUBHO. 69




HawnbGonee m3BecTHbl B Poccuu 3aifipl — Oelisik U pycak. 3asi-0elsk: oOuTaeT B TyHAPOBOH, JIECHOU H
gacTUYHO JiecocTenHor 30He CeepHoii EBponsr, Poccum, Cubupu, Kazaxcrana, 3abatikanbs, JlanpHero
Bocroka. 3asm — pycak: B mpeaenax Poccun Boautes no Bceid EBponeiickoit yacTu cTpaHbl 10 CEBEPHBIX
nobepexuit Jlagosxckoro u OHEKCKOTO 03€ep.

3asu-0ensk. [(nuHa Tena 44 — 74 cm. XBOCT B BH/IE MYIIFCTOTO O€JIOTO MapHKa, KOHYUKH YIIeH YepHbIE.
OcranbHas okpacka OypoBaras WM cepas JETOM M YHCTO-Oemasi 3uMod. Y Oenska Jnambl MIUPOKHE, C
TYCTBIM ONYyIICHHEM, YTOOBI MEHBIIIE TPOBAJIMBATHCS B CYyrpoObI (Ha Jamnax 3UMON OTPacTaloT MEXOBBIC
«1bpKu»). Crefbl MIMPOKKE, OKPYIJIbIe, OTIEYATKH 3aJHUX JIAIl JHIIb HCHAMHOTO OOJIBINE MEPEeTHUX.
3amHrEe HOTM HaMHOTO JTMHHEE TEepPEIHUX U MPH JBIKEHUHM BBIHOCSTCS Aalieko Bmepen. JmuHa criema
3agHel jamel 12-17 oM, mmpuHa 7-12 cMm. Y Oensika ymm Kopode, 4eM y pycaka, XBOCT CHHU3Y Oelbli,
IIePCTh MSTKas

bensik — pacTUTENbHOSAIHOE KUBOTHOE C YETKO BHIPAXKEHHOM CE30HHOCTHIO MUTaHWA. BecHol U neTom
OH KOPMHUTCA 3eJEHBIMU YacTsIMH pacTeHuid. MecTaMu MoeAaeT XBOIIM U TPUObI, B YACTHOCTH, OJICHHUN
TproQenb, KOTOPBIH BBIKANbIBA€T U3 3¢MIIM. belsk o4eHb MIOAOBUT. 3a JIETO 3aiiumxa MPHUHOCUT 2—3
nomera u3 3—5, uHorga gaxke 11 moromMkoB. BecHOM U oceHblo Oensdk juHSeT. BeceHHsAs IUHBKA
HauYWHAETCsl B MapTe W KoH4aeTcs B Mae. JKuByT Oensiku 8—9 siet, nHoraa A0xkuBaioT A0 10, oObIvHO ke
THOHYT 3HAYUTENBHO paHblIe. bensk — BaHbBI 00BEKT MPOMBICIIOBOI 0XOThI, 0COOCHHO Ha ceBepe.
3as-pycak. [[nmmaa Tema 55 — 74 cMm. XBoCT cBepXy M KOHUMKH yinei depHble. OcTampHas OKpacKa
pBDKEBATO-Cepasi ¢ YepHOBaTOU psiObI0, 3UMOH CcBeTiIee, 0cOOEHHO Ha Oproxe u Ookax. Jlambl yxe, ueM y
Oernsika. Y pycakoB JUIMHA cliea 3aJHel namnbl 14-18 cM, mupuHa 3-7 cM. 3aH1e HOTH HAMHOTO JJIMHHEES
MEepeTHUX W TPU IBIKEHUH BEIHOCSATCS TAJeKO BIIEPE]I.

B netHee Bpems pycak mUTaeTCs pacTEHUSMH M MOJIOABIMU TOOETaMu JEepeBhEB M KyCcTapHHUKOB. Yare
BCCIr0 CHEAACT JIMCThIA U CT€6HI/I, HO MOXCT BBIKAIlbIBATh MW KOPHH. Ox0THO moeaacT OBOILIHBIC H
0ax4eBble KyJbTYphl. 3asi-pycak: IoMeToB ObiBaeT 2—3 u naxe 4. Becennuit momer u3 1—2 3aiivar,
Oonee mozmHWt w3 3—4 (mo 8). Pycak sBnsieTcs IEHHBIM TNPOMBICIOBBIM YKHUBOTHBIM, OOBEKTOM
JMOOUTENBCKON U CHOPTHBHOM OXOTHI.

[IpakTnueckas padora
«Hcnonap3oBanue Pa3JINYHbIX METOAOB IIPHU U3YUCHHUU JKUBBIX CUCTEM».
Hessb: co3aate ycnoBus A U3Y4YEHUS] METOZOB TIO3HAHHMS )KUBOH MPUPOIBI.
3agaun:
e (OOpa3zoBarenpHbIC: HU3YYUTh METOABl TO3HAHMS >KUBOM MPUPOJIBI: OCHOBHBIE JTaIlbl

HAay4YHOT'O MCCJICIOBAHUA.

e PasBuBammme: TMPOAOIKUTH (DOPMUpPOBAHUE HaBBIKA padOTaTh C HCTOYHHKOM
MH(OpPMAIIUU U BBIJICISTH TJ1aBHOE.
e BocnurarenapHbie: MPOAOHKUTH (POPMUPOBAHNE HAYYHOTO MUPOBO33PEHHUS.
Tun ypoka: npakTUKyM.
O0opynoBaHue: HHCTPYKLMS K IIPAKTUIECKOM paboTe.
Xoxa ypoka:
. Opranu3auMoOHHBIIi MOMEHT.
1. IIpoBepka nomamiHero 3aJaHus:
@ponTtanbHas paboTa. Tect «YpOBHH OpraHU3aIMU )KUBOH MaTepUI:
Bapwuasnr | Bapwuanr I
1. Kaxoii yposen» opeanusayuu ocugoti npupoow | 1. Iennvlie  mymayuu — npoucxodam — Ha  yposHe

npeocmasisiem cobol cOBOKYNHOCHb NONYIAYULL PAZHIX
810068, CBA3AHHBIX MedcOy CoDOU U OKpydcaruel
HeACUBOLL NPUPOOOLL

1) opraHu3MeHHBIN

2) MOMyASIMOHHO-BUIOBOM

3) GuoreoneHOTHYECKUN

4) 6uocdepHbIit

2. 3enenas ssenena, cosmewarOwjas NPUSHAKY pacmenuil
U JICUBOMHDBIX, — NPUMED YPOBHS OP2AHU3AYUU

1) oMy JISILMOHHO-BUI0BOTO

2) OpraHn3MeHHOTO

3) GHOTeOLEHOTHYECKOTO

4) MOJIEKYJIISIPHOTO

3. Cmas 6onxo6 6 maiice npeocmagnsem codoll ypoeeHsb
JHCU3HU

OpP2aHU3AYUU HCUBO2O

1) opranuzMeHHOM

2) KJIETOYHOM

3) BUIOBOM

4) MoneKyIsIpHOM

2. Ameba obOviKHOGeHHas npedcmasisiem coOOU KAk
KAeMOUHbIl YPOBEHb OP2AHUZAYUU HCUSHU, MAK U

1) MoneKyIsIpHbIH

2) opraHu3MEHHBIN

3) BumOBOM

4) OUOIIEHOTUYECKHIA

3. Vosoenue JTHK npoucxooum na ypoene opeanuzayuu
JHCUBHU

'1) xreTogHOM

2) MOJEKyJISIpHOM




1) 6uocdepusiii

2) mOMyJISIIHOHHO-BUIOBOM

3) opraHU3MCHHBIN

4) OMOIICHOTUYECKHI

4. Jeuosicenue yumonnasmvl HabAOOAemcs Ha YPOGHe
OpP2aHU3AYUU HCUSHU

1) kIeTouHOM

2) MOJIEKYISIPHOM

3) opraHo-TKaHEBOM

4) opraHU3MEHHOM

5. Muepayus cesephvix onenell HaAOII00Aemcs Ha YPOBHe
Op2aHU3AYUU HCUSHU

1) opraHu3MeHHOM

2) 6uocdeprom

3) opraHo-TKaHEeBOM

4) opraHu3MeHHOM

4. Kpyeosopom 600vl 6 npupoode HabmoOaemcs Ha
YPOBHE Op2anu3ayuL HCU3HU

1) nomynsAIOHHO-BUI0BOM

2) buochepHoM

3) BKOCUCTEMHOM

4) opraHu3MEHHOM

5. Tazoobmen 6 neckux Habmodaemcs Ha ypogHe
OP2aHU3AYUU HCUSHU

1) kmeTouyHOM

2) MOJIEKYJISIPHOM

3) opraHHO-TKaHEBOM

4) opraHu3MEeHHOM

3) 3KOCUCTEMHOM
4) MOy IALIMOHHO-BHI0OBOM

OTBeETHI:

Bapuanr | Bapuanr Il
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I1l. IIpakTuuyeckas padora:

Ilpakmuueckan paboma Ne2
HN3yyeHue MeTOI0B NMO3HAHUSA KUBOM NPUPOABI
Ieb: U3y4nTh METOABI ITO3HAHUS KUBOU IPUPOJIBI.
OO0opynoBaHue: HHCTPYKTHUBHAS KapTa.
Teopemuueckuit mamepuan
Kak u mobas apyrast Hayka, OMOJIOTHS UIMEET CBOI apceHall METO/IO0B.
HayuHplif MeTO — 3TO COBOKYNHOCTH IIPHEMOB U OMepaIiii, HCIOIb3yEeMbIX MPHU MOCTPOESHUH CHCTEMBI
Hay4HbIX 3HAHUU.

1. Ha6sionenne - uszydeHue OOBEKTOB J>KMBOM MPUPOJBI B €CTECTBEHHBIX YCIOBHUAX

CYIIIECTBOBAHUS. DTO - HEIMOCPEICTBEHHOE BHU3yalbHOE HabOmoneHHe (B OyKBaJIBLHOM CMBICIE) 3a
IIOBEICHUEM, paCCEICHUEM, DPA3MHOKEHUEM OKMBOTHBIX M pPAacCTEHUHM B TNPUPOAE, WIH
MHCTPYMEHTAJIBHOE OIPENEICHUE XapAKTEPUCTUK OPraHU3MOB, UX OPraHOB, KJIETOK, XMMHUYECKHUN
aHaJIM3 cocTaBa U OOMeHa BellecTB (OMHOKIIb, IITyOOKOBO/IHBIE alMapaThl ¢ BUAEOKaMepaMu HOYHOTO
BUJICHUS, MHKPOCKOIIBI - CIEKTpaJbHble M JJEKTPOHHBIE, OHOXMMHYECKHE AaHAIU3aTOpPHI,
palMOAaKTUBHbIE METKH, YJIbTPAleHTpU(YIrH, pazHOOOpa3HYI0 HU3MEPUTENbHYIO —amlmnapaTypy).
OCHOBHBIM yCIIOBUEM HAy4YHOTO HaOJIOAECHUS SBISIETCS €ro OOBEKTHBHOCTb, T.€. BO3MOKHOCTh
MPOBEPKU MOJYUYEHHBIX JAaHHBIX MyTeM MOBTOPHOTO HAOIIOJIEHUS WM MPUMEHEHUS MHBIX METO/OB
UCCIIeIOBaHMsI, HampuMep, oHKcnepuMmeHTta. IlomydeHHble B pesysnbTaTe HaONMIOACHUS (aKThI
Ha3plBalOTC  Oaunnvimu. Ha ocHoBe JaHHBIX  HaOmroaeHuidl  opmynupyercs
IIPEIIONIOKUTEIBHOE CYKIEHUE O 3aKOHOMEPHOM CBsI3U sBIEHUN. [ MmoTe3a noasepraercsi IpoBEpKe B
CepUH IKCIIEPUMEHTOB.

2. JKcnepuMeHT (ONbIT) — U3YYEHUE CBOMCTB OMOJIOTHYECKUX OOBEKTOB B PA3ITUYHBIX
CHEIHaIbHO CO3JIaHHBIX YCJIOBHUAX M C I[OMOULIbIO pPa3NIMyHBIX MpubopoB. Beicmieir dopmoit
SKCIIEPUMEHTA SIBJISIETCS] MOJEJIMPOBAHHUE.

3. MopenupoBaHue — UCCIEIOBAHHE KaKUX-THOO SBJIEHHM, MPOLIECCOB HWJIH CUCTEM
OOBEKTOB IMyTeM IIOCTPOEHUs M H3ydeHus ux Mmozeneil. Ilo cymiectBy, 3T0 o/lHa M3 OCHOBHBIX
KaTeropuil TEOpUHM TMO3HAHMS: HAa HJIee MOJEIMpOBaHUS OasupyeTcss 000l MeTo] Hay4dHOro
UCCIIEIOBaHUsI — KaK TEOPETHYECKH, TaK W OSKCIIEpUMEHTANbHbIM. Pe3ynbTaTel 3KCIEpUMEHTa u
MOJIETTMPOBAHUS MIOJIBEPTaloTCs TIIATEIbHOMY aHAIN3Y.

4. AHaJM3 — METO/] HAYYHOT'O UCCIIEIOBAHMS ITyTEM PA3JIOKEHUS MPEIMETa Ha COCTaBHbIE

YaCTH WJIM MBICJICHHOTO PacWwICHEHHUsS! 00BEKTa IMyTeM JIOTUYECKON aOCTPaKITUH.
71
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5. CuHTe3 — 3TO METO/l U3yUEHUs MPEAMETa B €ro IeIOCTHOCTH, B €IUHCTBE U B3aUMHOM
CBs3M ero uacteil. B pesynpraTe aHanu3a v cuHTe3a HauOoliee yJauHas TUIIOTe3a HCCIeIOBaHUS
CTaHOBHTCS pabouell eunomesoti, U €CIIM OHA CIIOCOOHA YCTOSITH MPH IMOMbBITKaX €€ OMPOBEPIKEHUS U
MO-TIPEKHEMY YJauHO IPEJICKa3bIBaeT paHee HeOObACHEHHBIE (PaKThl U B3aUMOCBSA3H, TO OHA MOXKET
crath Teopueil. [lon meopueri MOHUMAIOT Takyio (OPMY HAYYHOTO 3HAHMSA, KOTOpas JaeT LEJIOCTHOE
NPEJCTaBICHUE O 3aKOHOMEPHOCTSX W CYHIECTBEHHBIX CBA3SAX JeiicTBuTenbHOCTH. OOImee
HaIpaBJICHUE HAY4YHOI'O HCCIIEJOBaHUS COCTOUT B JOCTMIKEHMM 0ojie€ BBICOKUX YpOBHEH
npenackazyemoctd. Ecnm Teopuio He CHOCOOHBI M3MEHUTh HUKakue (DaKThl, a BCTPEUYAIOIIUECS
OTKJIOHEHHMSI OT HEE PEryJIApHbl U IPEACKa3yeMbl, TO €€ MOXXHO BO3BECTHM B paHI 3aKOHa —
HE00XOIUMOT0, CYIIECTBEHHOTO, YCTOHYMBOTO, MOBTOPSIOLIETOCS OTHOIICHHSI MEXIy SBICHUAMU B

IIPUPOJIE.

6. Hcropuyecknii MeToj BbIABISET 3aKOHOMEPHOCTH IMOSIBIEHHUS M Pa3BUTHUSA
OpPTaHU3MOB, CTAHOBJICHUS UX CTPYKTYPHI U (PYHKLIUH.

7. CpaBHHMTEIbHO-ONUCATEIBHBI MeTOJ IpPEIycMaTpUBaeT IPOBEAECHUE AaHATOMO-

MOp(i)OJ'IOl"I/I‘leCKOFO aHaM3a OOBEKTOB HCCICa0BaHUsI. OH JIeKHAT B OCHOBE KHaCCI/IQ)I/IKaHI/II/I
OpraHnu3mMoOB, BbIABJICHUSA 3aKOHOMepHOCTeﬁ BO3HHKHOBCHHUA U PA3BUTHUSA PA3TIMYHBIX q)OpM JKHU3HU.

8. MOHHMTOPHMHT — 3TO CHUCT€Ma MEPONPUITHI MO HAOIIOIEHUIO, OLIEHKE W MPOTHO3Y
M3MEHEHHUS COCTOSHUS UCCIIEAYEMOro 00bEeKTa, B YaCTHOCTH OUoChepBhI.
9. Mukpockonusi MO3BOJSIET MU3YYUTh TOHKOE CTPOEHHE OOBEKTOB C HCIOJIH30BAHUEM

CBETOBBIX, IEKTPOHHBIX, PEHTT€HOBCKUX U JIPYTHX TUIIOB MUKPOCKOIIOB.
e (CBeToBOM MUKPOCKOI IO3BOJIIET OOHAPYKUTh U UCCIEI0BaTh MUKPOOPTraHU3MBI,
MUTOXOHJIPHH, XpPOMOCOMBI BO BpEMs JAEJEHUS, XJIOPOIUIACTHI, SApa KIETOK U
000JI0YKY PacCTUTEIILHON KIIETKH.
e DJEKTPOHHBIM MHUKPOCKOIN IO3BOJISIET HCCIIEAOBAaTh OPraHM3alldi0 KIETOK Ha
MakKpOMOJEKYJSPHOM  ypOBHE.  OJEKTPOHHas  MHUKPOCKOIMS  BbISIBUIIA
KOMIIOHEHTBl KIJIETKH M JETallu CTpoeHus memOpaH, mutoxoHipuii, OIIC,
pubocOM ¥ MHOXXECTBAa JAPYIMX OpTaHeNl, BXOIAIIMX B COCTaB KIETKH,
CTPYKTYphl OakTepuodaroB H pacloOJOXKEHHE CYOBEIUHUIl B OCIKOBBIX
000J104KaxX BUPYCOB.
10. HenTpudyruposanmne mo3BoyseT pa3aeuTh YaCTUIIBI IO X pa3MepaM M IUIOTHOCTH
MoJl JefcTBUEM LEHTPOOSKHOM CHJIbI, YTO AKTUBHO MCIOJIB3YeTCS MNPU H3YYEHUM CTPOEHUS
OMOJIOTMYECKUX MOJIEKYJI ¥ KJIETOK.

11. I'eneanormyeckuii MeToJ — NMPUMEHSIETCS MPU COCTABJICHUHM POJOCIOBHBIX JIIOJIEH,
BBISIBJICHHH XapaKTepa HAacleI0BaHUs HEKOTOPBIX MPU3HAKOB.

12. BuoxuMuyeckuii MeToJ — MCCIEJOBAaHUE XUMHUUYECKUX MPOLECCOB, MPOUCXOIAIIUX B
OpraHu3Me.

13. Huronornyeckuii - HcCCIEAOBAaHUE CTPOCHUS KIIETKU, €€ CTPYKTYp C MOMOUIBIO
Pa3TUYHBIX MUKPOCKOTIOB.

14, Metoa KyJabTYpbl KJETOK M TKAaHell — METOJ COXpaHEHHUs B KU3HECTIOCOOHOM

COCTOSIHMM KJIETOK, YYAaCTKOB TKaHEW, OpraHOB WJIM MX 4YacTed BHE OpraHu3Ma. ITOT METOJ LIUPOKO
MPUMEHSIETCS B CeNeKIMU U OuoTexHoNoruu. KieTouyHble W TKaHEBble KYyIbTYphl TMO3BOJSIOT
WCCTIEIOBAaTh TaKue BAXKHBIC TSI MEIUIIUHBI MPOOJIEMBI, KaK MEePEPOKICHUE HOPMAIbHBIX KJIETOK B
OMyXOJIEBbIEC, BCECTOPOHHE U3Y4aTh UX CBOMCTBA.

15. I'mOpuam3auus — mnporecc oOpa3oBaHMsI WIM TOJIY4YeHHs THOPHIOB, B OCHOBE
KOTOPOTO JIGKUT OOBEIWHEHHE TE€HETHYECKOTO MaTepuaia pa3HbIX KIETOK B OMHON kierke. [ms
MEpPBOrO0 TMOKOJIEHUSI THOPUIOB YacTO XapaKTepEeH ecemepo3uc — YBEIUYEHHE >KU3HECIIOCOOHOCTH
ruOpUI0B BCIEACTBHE YHACJIEIOBAaHUS ONpeeseHHOro Habopa ayuieneil pa3JIuyHbIX T€HOB OT CBOMX
Pa3HOPOIHBIX POJIUTEIICH.

16. HckyccTBeHHBIN 0TOOP — OIWH W3 METOJIOB CEJICKI[MH, OCHOBAaHHBIM Ha BBIOOpE
YEJIOBEKOM HamOoJIee IEHHBIX B X035HCTBEHHOM MW JIEKOPATUBHOM OTHOIIIEHUU 0COOEH JKMBOTHBIX U
pacTeHuH JIs TOTYYeHUS OT HUX MIOTOMCTBA C )KGPAaeMbIMUA CBOWCTBAMH.



17. bausHenoBbIii MeTOA — OAMH M3 METOJOB I'€HETUKH, OCHOBAaHHBIM HA INPUHLHMIAX
COTIOCTABJICHUS WMHJWBUIYaJbHBIX MPHU3HAKOB OJM3HEIOB C II€JIbI0 BBISIBICHUS CTENEHU BIUSHUS
Cpelbl U TCHETUKH Ha (DOPMUPOBAHHUE JTUUYHOCTH.

18. Kierounasi mH:KeHepusi — METOJ KOHCTPYUPOBAHHUsI HOBBIX KIJIETOK Ha OCHOBE HX
KyJIbTUBUPOBAHMS, TUOPUAM3ALMU U PEKOHCTpYKIuH. KiierouHass peKOHCTPYKIHs CBsi3aHA C
CO3JIaHHEM KM3HECITOCOOHOM KIIETKH U3 OTJCIBHBIX ()parMEHTOB Pa3HbIX KIETOK.

19. IHonmy/IAMOHHO-CTATUCTHYECKHUIT MeTOJ — 3TO METOJ, IO3BOJISIOIUN H3YUYUTh
pacnpoCcTpaHEHUE HACJICACTBEHHBIX IPU3HAKOB (HACJIEJICTBEHHBIX 3a00JIEBaHMI) B MOMYJISIHIX.
CymiecTBeHHBIM MOMEHTOM IPU HCIIOJIb30BAaHUH 3TOTO METO/a SBJISIETCSl CTaTUCTUYecKass oOpaboTka
10JIy4aeMBbIX JAHHBIX.

20. IluTorenernyecknii MeTOA OCHOBAaH Ha H3YyYEHUHM XPOMOCOM B HOPME U IIpH
[1aTOJIOTUH.

OcHosHble 9manl HAYYHO20 UCCICO08A S

Hayqﬂoe HCCICAOBAHUE COCTOUT N3 HCCKOJIbKHX J3TAIlOB:

1. Co6op daxrTor
dopmynupoBaHue IpoOIeMBbl
BriBrkeHHE rUIIOTE3bI
DKcrnepuMeHTalIbHasl IPOBEPKA TUIIOTE3bI
[Tonmyuyenne HOBBIX (aKTOB
IIpoBepka nporao3os

7. TloctpoeHue reopuu

Ha ocHoBanmm coOpaHHBIX (akToB GopMmynupyercs npoOnema. st ee pElIeHUS BBIABHIAIOTCS
TUIOTE3bI, KOTOPBIE MPOBEPSIFOTCS JKCIEPUMEHTaNbHO. [lomydyeHHbie HOBBIe (haKkThl aHamM3UpyrOTCcs. Ecmm
HOBBIE (DaKTHI MMPOTHUBOPEYAT TUIIOTE3€, TO OHA OTBEPraeTcCs, a €ClIM HOBBIE (DaKThl COTIACYIOTCS C THIIOTE30MH,
IIocJIeaAHsAsT MOXKET CTaTb TCOpHCfI. HCKOTOpble TCOPpUHU 3aAKIIOYAIOTCA B YCTAHOBJICHHU CBA3U MCKIY
Pa3iIMYHbIMU ABJICHUAMU (C-)TO ImpaBujia U 3aKOHI)I). s ImpaBUJI BO3MOXXHBI MCKIIFOUCHHA, 4 3aKOHBL HeﬁCTBYIO
Bcerga. HanpuMmep, 3aK0H COXpaHEHUs SHEPTUU CIIPABEJIUB KaK JUIsl )KMBOW, TaK U HEXKUBOU MPUPOIBL.

ok w

Xoa padoThI:
1. IlpounTaiiTe TeOpeTHUECKU MaTepHrai. 3alOJIHUTE TaOIHILy:
Memoost no3nanus Hcugoil npupoOvl

Meton XapakTepucTukKa MeToja Hayka, ucnosb3ytomasi JaHHbIM METO]T

2. 3anuImmuTe OCHOBHEIE ATaIlbI HAy4YHOI'O UCCJICAOBAHUS.

Koumponwvusie eéonpocut:

1. Ucnionp3yeTcs in METO1 HAaOMIOACHHS B HACTOSAIIEM BPpeMEHU?
2. YeM dKCIIEpUMEHT OTIINYAETCS OT HAOMIOAeHHS?

3. Yro Takoe runoresa u Teopus’?

4. IIpuBenute MPUMEPHI HAYYHOTO UCCIICIOBAHUSI.

IIpakTHyeckas padora

Nzydenne 6emkoB-PepMeHTOB

3ajaHuA K HCCIIEI0BATEIbCKOM paGOTe.

1 — as rpynna.
«Pacmeopumocmy 6enka ¢ 600e, denamypayun oopamuman u HeOOPAMUMA).

1. B crakaHe TIIaTeNbHO IMEpPEMENIaTh SIMYHBIA OENOK, 3aTeM MPWIHTh OKojo 50 mi. Bomel W gobaButh 1 — 1,5 T.
IIOBapEHHOM COJIN.
Yro Habmonaete?

2. B nBe mpoOupkn HamuTh 1o 2 M. Oelsika, MOJyYeHHOrO B 1-OM OmbITE, 3aTeM B OJHY NMPOOWPKY NPHIIUTH YHCTBIN
CIIMPT, a B IPYTYIO — pa30aBIEeHHbIMH.
Yro nabmonaere? Jlo6aBbTe B 00€ NPOOMPKH HEMHOTO BOAbl. Kakye MOXKHO clieniaTh BBIBOJIBI M3 9TOTO OIbITa?

3. Bueiite B npoOHUpKyY 2 MJI. pacTBOpa SIMYHOTO OeJIKa U HﬁeﬁTe. Yro 3ameqaere?



2 — asi rpynna.
«Onpeodenenue denka»
1. BuyperoBas peakius (KaueCTBCHHAs PEaKIHsl HA TSI THIHYO CBS3b).
Haneiite B mpoOupKy 0KoJI0 2 MII. pacTBOpa SIMYHOrO Oejka, J00aBbTe HEMHOI'O pacTBOpa I'MIAPOKCHAA HATpPUS, a
3aTeM HEMHOT'O PacTBOpa cyib(aTa MeIu.
Kakwue npomsomnumy n3MeHeHus?
2. llucrenHoBas peakiys (Ka4eCTBEHHAS PEaKINs Ha OCTATKH aMHHOKHCIIOT, COJEPIKAIIIX CEepy).
Hamneifite B mpoOupKy OKOJIIO 2 MII. pacTBOpa SWYHOTO O€lKa W HEMHOTO pPacTBOpa THIPOKCHAA HATPHS, CMECh
JOBEIINTE 10 KUIICHUS,
a 3aTeM IpWIeHTe HEMHOTO pacTBopa Cyib(ara MeIi.
Yro Habmronaere?
3 —s1 rpynmna.
«Bauanue na 6enok pacmeopoes Kuciom, uieaoueil, coneil maxiHceénvix Memaiioesy.

Hanetite B Tpu mpoOUpKH Mo 2 MII. pacTBOpa SIMYHOTO OEika, B OJHY HPUICHTE PACTBOP THAPOKCHAA HATPHUS, BO
BTOPYIO — PACTBOP COJISTHOM KHCIIOTHI,
B TPETHIO — pacTBOP CyJbdara memu.
Yro "Habmromaere?

N3yuenue 6eqkoB pepMeHTOB

OumnbIT 2. JleiicTBMe aMWIa3bl CJIIOHBI HA Kpaxmall

[IpomosomuTe poT uncToit Bomoit. Habepute 2-3 MIT CITFOHBI, JOBEAWTE 00bEM YHUCTOM BOAOH 10 10MIT.

B 4 npoGupku Hazeite o 3 mi 5%-ro pacTBopa Kpaxmaja, 100aBbTe 10 2 MJI pacTBOPa CIIIOHBI.

B nepByro nmpobupky BHecuTe 5 karnenb 0,1 M pacTBopa cosisiHOW KUCIIOTHI, BO BTOPYIO — 5 Karenb
0,1M pacTBOpa THAPOKCHIA HATPHS, B TPETHIO — 5 KalleIh pacTBOpa arerara CBHHIIA, B YCTBEPTYIO — 5
Kaliejlb BOAbI U HaneﬁTC B IJTaMCHU CITMPTOBKH, HC NOITYCKasA KUIICHUS, B IIATYIO — 5 kaneinb BOJHI.

Yepes 10 MUHYT B KaXKIyI0 TPOOUPKY 00aBbTe MO 1-2 KaIiu CIUPTOBOTO pacTBopa Hojia.

Onucambo noayuenHslll pe3yivmam

Bonpocwl k npaxmuuecxou pabome

1. Tlepeuuncnure cBOWCTBA OEIKOB.
2. HasoBurte akTopsl, BEI3BIBAIOIIHE JICHATYPAIHIO OCITKOB.
3. Beimonnenue Tecta

IIpakTHyeckas padora .

3aganue 1.

B monexyne IHK — 23% aneHNNIOBBIX HYKJIEOTHOB
OnpenenuTs:

KonnuecTBO THMHINIOBBIX ¥ IUTO3UIIOBBIX HYKJIEOTHIOB.
3aganue 2.

1. 1 mens JHK: TTA-ITH-UI'I-ATT-UI'T
1. Haiitu BTopyto nemns JJHK
2. Tlocrpouts M-PHK

3ananue 3.

HNPHK: TAVIAI'YALIYYLHAAA
[Toctpouts 1u2 nenu JTHK

3anannue 4.

Pemmte cutyanmoHHsle 3a1a4u.

1. CKONBKO COJECPIKUTCS 8ICHUHOBBIX, TAMUHOBBIX, M TYaHHHOBBIX HYKJIEOTH/IOB BO ()parMeHTe MOJICKYITbI
JHK;, ecnu B Hem oOHapyskeHO 950 HUTO3MHOBBIX HYKJI€OTHIOB, cocTaBisomux 20% ot o01ero KonmyecTsa
HYKJICOTUI0B B 3TOM (pparmente JJHK?

3amanues. O0mas macca Bcex Mosekyst JIHK B 46 xpoMocomax OTHON COMAaTHUECKOHN KIETKU YeJIOBEKA
cocrasiseT okono 6*10° mr. Onpenenute, yeMy paBHa Macca Beex mosekyst JIHK B kietke, o6pasyromeiics
Ipu oBoreHe3e B aHadaze Meiiosa 1 u meitoza 2. OOBSICHUTE MOTYUYCHHBIC PE3YIBTATHI.



3aganue 6.

[To nmpenocTaBIEHHBIM PUCYHKAM OIPEICIIUTh
1-tun geneHust

2-¢a3zy neneHus

IIpakTnyeckoe 3ansaTue Ne4
Pemenune 3agau no reme «Hyk/j1eMHOBbIE KHCJIOTBI»

Lean padoThbl: HAYYUTHCS MPUMEHSTH TEOPETUUYECKUE 3HAHUS( KCTIOIb30BATh MPUHIIUIT
KOMIUIEMEHTapHOCTH U npaBuio Yapradda) nms pemieHus 3aa4d 1o TeMe «
HyxkiienHoBbIE KUCTOTBI», MOJEIUPOBATH MPOIECC NEPEIavl HACIEICTBEHHOM
uHpopmanuu, GopMUPOBATH YMEHHUE CPABHUBATH U aHATU3UPOBATh.

OO0opynoBaHue: CIpaBOYHBIC IAHHBIC .

CnpaBo4Hble JaHHbIE:

2) OTHOCHTEIIbHAsI MOJIEKYJISIpHAsl Macca OJIHOTO HykKJeoTuaa 345
3) paccrosHue MeX Iy HyKineoTnaamu B rernu MoJiekyisl JJTHK (I muna ogHoro mykineoruaa) 0,
34 um
4) npasuwio Yaprada- kom4ecTBo nypuHoBbIX(A,I" ), paBHO KOJHYeCTBY NMPUMHINHOBBIX
3. IpaBuaa Yapradda:

LY(A) = X(T)

2.5(1) = Y1)

3.3(A+T) = Y(T+1)

> - 3HAK CYMMBI

3agaua Nel.

Ha ¢parmente ognoit vutu JJHK HyK1€0THABI pacmonioKeHbl B IOCIEI0BATEILHOCTH: A-
A-T'-T-LI-T-A-LI-I"-T-A-T. Onpenenute nporeHTHOE COJAEPKaHUE BCEX HYKICOTUIOB B
9TOM T'€HE U €ro JJIUHY.

3agauya Ne2.
B monekyne JJHK Ha 10110 HIUTUIUIOBBIX HYKJIEOTUI0B Tipuxoautcs 18%. Onpenenure
MIPOLIEHTHOE COJIepKaHue APYTuX HykIeoTu0B B 3Toit JJHK.

3agaya Ne3

B monexyne JIHK obnapysxeno 880 ryaHMIIOBBIX HYKJIEOTHAOB, KOTOPbIE COCTaBIAIOT 22%
oT o011ero uucia HykjaeotunoB B 3toi JTHK.

Ompenenure: a) CKOJIBKO APYTUX HYKIEOTHA0B B 3T0oM JITHK?

0) KaKoBa JUIMHA 3TOro (pparmeHra’?

3agaua Ne4, Jlana monekyna JIHK ¢ oTHOcHTenpHON MoseKysipHOi Maccoit 69000, u3
HUX 8625 NpuXoAUTCS Ha 00 aJIEHUIOBBIX HyKIeoTHA0B. Haiinure konnuecTBo Beex
Hykseotu 0B B 310t JIHK. Onpenenure 1mMny 3T0ro ¢pparMeHra.

3agaya Nel.

Ha ¢parmente oguoit Hute JJHK HyKI€0THABI pacloNoKeHbI B MOCIEI0BATEILHOCTH: A-
A-T-T-II-T-A-LI-I'-T-A-T. Onpenenure NpoIEHTHOE COAEP)KaHNE BCEX HYKIECOTUIOB B
3TOM I'€HE U €ro JUIUHY.

l)mocTpanBaeM BTOPYIO HUTH (TIO TPUHIIUITY KOMILIEMEHTAPHOCTH)
2)> (A +T+L+T)= 24,

u3 HuX Y (A) =8 =>(T)

24 — 100%

8—x%

orcroga: x = 33.4%

() =4=Y(1I) 75



24 —100%

4—-x%

oTcroga: x = 16,6%

3) monekyna JIHK nByuenoueunas, mo3romy JjMHA T€HA paBHA JUIMHE OJTHOM ENU:
12 +0,34=4,08 am

OtBet: A=T=8(33,4%) I'=11=4(16,6%)

Jnunaa rena 4,08 HM

3agaua Ne2.
B monekyne JJHK Ha 105110 HIUTUIMIOBBIX HYKIEOTUIOB Tipuxoautcs 18%. Onpenenure
MPOLEHTHOE COJIepKaHUEe IPyTrux HykineoTuaoB B 3Toi JIHK.

DI[-18% =T —18%

2)Ha nomto A+T npuxogutcs 100% - (18% +18%)=64%, T.e. no 32%
Otsert: I' u 1] — mo 18%,

AuT-mo 32%.

3agaua Ne3

B monexyne JIHK o6napysxkeno 880 ryaHuI0BbIX HYKJICOTHA0B, KOTOPbIE COCTABIAIOT 22%
OT 0011ero uncia Hykiaeotuaos B atoit JTHK.

Omnpenenure: a) CKOJIBKO IPYTUX HyKIeOTUAOB B aTor JIHK?

0) KakoBa JyTHA TOrO (pparmMenra’?

1) > ()= >(11)= 880 (310 22%)

Ha nomto npyrux nykneorunoB npuxoautcs 100% - (22%+22%)= 56%, 1.e. mo 28%. lns
BBIYMCIICHHS KOJIMYECTBA 3TUX HYKJICOTUIOB COCTABIISIEM MPOIOPIIHIO

22% - 880

28% - x

orcroga: x = 1120

2) nna onpenenenus ;Hbl JIHK Hy)XHO y3HATh, CKOJIBKO BCETO HYKJIEOTHI0B
conepxutcs B 1 nenu:

(880 +880 + 1120 + 1120): 2 = 2000

2000 0,34 = 680 (am)

Otser: I' m 1] — mo 880,

AuT-mo 1120.

Jlmuna rena 680 HM.

3agaua Ne4. Jlana monekyna JIHK ¢ oTHOocuTenbHON MosekynsipHoit Maccoit 69000, u3
HUX 8625 NpuxoauTCs Ha OO aIEHUIOBBIX HYKI€oTHA0B. Haiinure konuuecTBo Bcex
HykieoTuaoB B atoi JIHK. Onpenenure muymmHy 3TOTO hparMeHra.

1) 69000: 345 =200 (aykneorunos B JJHK)

8625: 345 = 25 (aneHunoBbIX Hyki1eoTu10B B 310 JJHK)

> (I'+I) = 200 — (25+25)= 150, T.e. ux mo 75.

2) 200 HyKJIEOTHIOB B ABYX Hemsax = B ogHoi — 100.

100 « 0,34 = 34 (am)

Otser: 'u Il —mo 75, Au T —no 25. lnuna ¢pparmenrta 34 um

3aoauu 011 camocmoaAmenbHo20 peuieHus

3aoaua Ne 1. OnHa n3 nenodek JIHK nmeer nocnenoBaTeabHOCTh HYKIEOTHAOB!

THA TIT LUTA TrA T AAA TIrL]

Kaxoii 6yner ctpykrypa monexyn JJHK nocne pernmkarumn?

3aoaua Ne 2. B monexyne JIHK oOHapyxeHo 440 THMUUIOBBIX HYKICOTHIOB, KOTOPBIE COCTABISIOT 22% OT
obmrero yncia Hykiaeotu0B B 3Toi JIHK. Onpenenute: a) CKOIBKO APYyTUX HYKJIeOTHAOB B 3T0it JJTHK? 0)
KaKoBa JUIMHA 3TOTr0 parMeHra’?

3aoaua Ne 3. ]lana monekyna JIHK ¢ otHOCHTENBHON MOnekyspHOi Maccoit 103500, u3 aux 13800



MPUXOAUTCS Ha JIOJII0 TYaHWJIOBBIX HYKJIeOoTHA0B. HalinuTe konnuecTBo Bcex HykieoTunoB B a3toit [IHK mocie
peIUTMKauY UCXOIHOM MoeKybl. OnpeneinTe JTUHY 3TOro ¢pparMeHTa.

CaMocTOATEILHO

1. Kakoii caxap BxoauT B coctaB MoJiekyJibl JIHK

a) TpUo3bl 0) TETPO3bl B) IEHTO3BI T) TEKCO3bI
2. 3akOHOMEpHOCTh cOOTHOIIEeHUs AiennHa Kk Tumuny, I'yanuna k [{luto3uny nosiny4uio Ha3BaHUE:
a) mpaBuiio Hetouca 0) npasuiio Yapradda B) mpaBmiio ['exkenst T) nmpaBuiio Y0oTCOHA
3. Anenun ¢ Tumunom B nByxuenodeuynor mosuekysie [JHK coequnsercs
a) OJTHOM BOJIOPOJIHOM CBSI3BIO 0) IByMsi BOJOPOJAHBIMU CBSI3SIMHU
B) TpeMsl BOJOPOJHBIMU CBA3SIMU T') YeTBIPbMSI BOJIOPOJAHBIMU CBS3SIMHU
4. Kakue cBs3u 00pa3yroTcs Mexxay Hykiaeotuaamu [ (ryannHoMm) B oaHO# nenu monekynsl JJHK u
Hykiaeotuaamu L (IUTO3MHOM) BO BTOPOI Lienu
a) ZBe MeNTHIHbIe ©0) TPY MOHHBIC B) TPU BOJOPOIHBIC T) OJHA MENTUIHAS
5.K nypuHOBBIM a30TUCTHIM OCHOBAaHMSM, BX0s1UM B coctaB JIHK, oTHOCsATCS
a) aJlcHUH U TAMUH 0) ypalui ¥ IUTO3WH B) QJICHUH U TYaHUH T) IIUTO3HH U TUMHH

6. Eciiu nens JIHK coaepxut 34 % HykiIeoTHAOB A, TO 4eMy JIOJHKHO PaBHATHCS KoJnuecTBo 1?7
a) 34 % 0)32 % B)16% )68 %.
8HyKJIeMHOBBIE KHCIIOTHI BIIEPBBIE OTKPBITHI
a) HW.BaBunossiM 0) ®@. Mumepom B) T. Mopranom 1) C.C.YeTBepuKOBHIM
7. Kakoe u3 nepeunciieHHbIX COeIMHEHUI He BXOIUT B coctaB PHK
a) pubo3a 0) octaTok GocHOpHON KUCIOTHI B) ypalluid  T) THMHH

Pemure.

8. ®parmenT nepnoii nenouku JJHK umeer Bua:
AATHOUOTTATATITIOT
1.JocTpouts (hparMeHT BTOPOIA IIETTOYKH

9. B monekyiie JIHK afeHMHOBBIX HYKJICOTUIOB HacUUThIBaeTCs 26% 0T 00I1Iero Yrciia HykiaeoTua0B. Onpeaenure
KOJIMYECTBO TUMUHOBBIX U IUTO3WMHOBBLIX HYKJICOTHI0B, I'YaHUJIOBBIX HYKJIICOTHUIOB.

10. ®parment moiexyisl JHK nmeer Bux:

IO TTAATTITHOAT AHALUTTIIHATAA

[octpouts dpparment PHK

11. ®parment nepsoit nenouku JJHK nmeer Bun:

TATTOTTHOTATTANIT

1.Haittn nnuny JJTHK.

2. Haittu nponientHOe conepkanne HykieotunoB A,T,I7,1]

3. Haiitu maccy JIHK

12. B monexyne JIHK o6napyxkeno 440 TUMUIUIOBBIX HYKJICOTUOB, KOTOPBIE COCTABIISAIOT 22% OT 00111ero
ymucia HykieotusoB B 3toi JIHK. Onpenenure: a) ckonpko apyrux Hykieotuaos B 3toi JIHK? 6) kakoBa
JUTMHA 3TOro (pparMeHTa?

1-7 3apanus-106

8-10 3agpanus-20

11-12 3apanusa-36

MakcuMaJjibHOe KOJIHYeCTBO 0a/110B-19

IIpakTyeckass padora
Tema: «HaOnwaeHne KIJIETOK pacTeHMil M SKMBOTHBIX I@O0J MHMKPOCKONIOM HA TOTOBBIX
MHUKpPONpenaparax, ux ONHCaHUe».
Henb: paccMOTpeTh KIETKH Pa3INYHBIX OPraHU3MOB M WX TKaHEH 1MOJ MHUKPOCKOIIOM (BCIIOMHHB IPH
ATOM OCHOBHBIC TPUEMBI PabOTHI ¢ MHUKPOCKOIIOM), BCTIOMHUTh OCHOBHBIC YaCTH, BHJIUMBICE B MHUKPOCKON U
CpaBHI/ITL CTpOCHI/Ie KJICTOK paCTI/ITeHBHBIX, FpI/I6HI)IX 'yI7)KI/IBOTHBIX OpFaHI/ISMOB.
Oo6opynoBaHmne: MUKPOCKOIIBI, TOTOBBIC MHKPOIIPENAPATHl PACTUTEIBHON (KOXKHUIA YCIIYH JIYKa), )KHBOTHOU



(pmuTenuanbHas TKaHb — KIETKU CIU3UCTON POTOBOH IOJIOCTH), TPUOHON (IPOAOKEBBIC MITH TIECHEBEIC TPHUOBI)
KJIETOK, TaOJIUIIBI O CTPOSHHUU PACTUTEILHOM, )KHBOTHOU U TPUOHOM KIIETOK.
Xox padoThI:

1. pPaccMOTpHTE TOJI MHUKPOCKOIIOM IMPUTOTOBJICHHBIC (TOTOBBIC) MUKPOIIPEIApaThl PACTUTCIBHBIX U
KUBOTHBIX KJIETOK.

2. 3apuUCydTE MO OJHON pACTUTENHLHOM W XUBOTHOM KieTke. [loAmuiiuTe MX OCHOBHBIC YaCTH,
BHUJIUMBIC B MUKPOCKOTI.

3. CpPaBHUTE CTPOCHHUE PACTUTEIIHPHOM, TPUOHOM 1 KUBOTHON KIICTOK.

CpaBHEHHE POBECTH TPH TIOMOIIY CPAaBHUTEIBHOM TaOmuIbl. Crenaifte BEIBO O CI0KHOCTH MX CTPOCHHS.
CrenaiiTe BBIBOJI, ONTUPAsICh Ha MMCIOIIMECS y BAaC 3HAHMUS, B COOTBETCTBUH C IIENBIO paOOTHI.
KoHTpobHbIE BONIPOCHI
O 4eM CBHAETENBCTBYET CXOJCTBO KIETOK PAaCTEHHH, pHOOB M )kUBOTHBIX? [IpuBenure npumepsl.
O uyeM CBUJICTEIBCTBYIOT PA3IMUMs MEKAY KICTKAMH MPEICTABUTENCH PAa3IMYHBIX LAPCTB MPHPOJBI?
[TpuBenuTe npuMepsl.
Bemmummre OCHOBHBIE TIONOXKEHHUS KIeTOYHOW Teopuu. OTMEThTe, Kakoe W3 IIOJIOKEHUH MOXKHO
000CHOBATH MPOBEACHHON pabOTOM.

BroiBoa:

IIpakTHyeckass padora

Tema «IIpurorosiieHHe ¥ ONIUCAHME MUKPOINPENAPATOB KJIETOK PACTeHHII»

HEJIb: 3akpenuth yMeHHS pabOTaTh C MUKPOCKOIIOM , TPOBOAUTH HAOIIOJACHHS U OOBICHSTH
MMOJIYy4YCHHBIC PE3YJIbTATHI.

OodopynoBaHHe: MHUKPOCKOIIBI, MUKPOIIpENapaThl, IpeAMETHbIE U IOKPOBHBIE CTEKIIA, CTAKAHBI C
BOJIOH, CTEKJITHHBIE TIAJIOUKH, cIaObIil pacTBOP HACTOWKH HOJa, pEMYATHIN JIYK U 3JI0esl.

Xoja padoThI:
Kpartkue TeopeTnyeckue cBeeHuUst
Bce xuBble OpraHu3Mbl COCTOSIT U3 KIETOK. Bece KiIeTk, KpoMe OaKTepHalbHBIX TOCTPOEHBI 10 €ANHOMY

mwiany. O00JIOUKH KIIETOK BrepBhie yBUAET B 16 Beke P.I'yk, paccMarpuBas cpe3bl paCTUTEIBHBIX M KHBOTHBIX
TKaHe! 1MoJi MUKPOCKOTIOM. TepMUH «KJIeTKa» yTBEepauics B Onosoruu B 1665 rony.

O0Gonouka

SHponnasmarTu4eckas
ceTb
>KnBoTHas Mnesweriiockan__/
paHa
KIieTKa Sapo
C AAPbILLKOM
SHponnasmaTuyeckas
ceTb Liutonnasma

Annapat lonbaxv

Appo
C AAPbILKOM MwuToxoHapun
Bakyonb
XrnoponnacTbl
Kﬂnasmamuecxaﬂ PactutenbHasa
MemMbpaHa
KJ1€TKa
LiuTonnasma
MwuToxoHapumn BReToHHLN
LeHTp

MeTonasbl U3y4eHus KIeTKH Pa3TNYHbI:

1) MeTozpl ONTHYECKOI M 3JIeKTPOHHOW MUKpockonuu. [lepBblid MUKpockor ObLT ckoHCTpyupoBaH P.I'ykom 3
cToNeTHs Ha3aj, nasas yeenmderne 710 200 pa3. CBeTOBOM MUKpPOCKON HaIlero BpeMeHu yBenuuuBaet 110 300
pa3 u 6osiee. OIHAKO M TaKOE YBEIWYECHHE HEJIOCTATOYHO ISl TOTO, YTOOBI YBUJIETh KJIETOYHbIE CTPYKTYphL. B
HACTOSILEE BPEMsI NIPUMEHSIOT JIEKTPOHHBI MUKPOCKOI, YBEJINYMBAIOIIMNA MPEAMETHI B JECATKH U COTHH
ThICSY pa3 (zo 10 000 000).
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Cmpoenue muxpockona: 1.0xymsp; 2.Tyoyc; 3.O0BEKTUBEL,
4 3epkaino; 5.1rtatus; 6.3axum; 7.Ctomuk; 8.BuHT

2) XMMHYECKUE METOJIbI HCCIICIOBAHMS

3) MeTox KJIETOYHBIX KYJIbTYp Ha )KUIKHX MUTATeIbHBIX CPeIax
4) MeToa MUKPOXHPYPTUH

5) meron nuddepeHnnanTbHOTo HEHTPH(PYTUPOBaHHMSI.

OcHoOBHBIE MOJI0KEHHSI COBPEMEHHOM KJIETOYHOM Teopuu:
1.Ctpykrypa. Knetka — 3T0 ’XMBasi MUKPOCKOIIMYECKasi CUCTEMA,
COCTOSILIAst U3 AApa, IUTOIUIA3MbI X OPIaHOU/IOB.
2 Ilpoucxoxnenue kieTkd. HoBble KieTkn 00pasyroTcsl MyTEM
JIETIEHNs] paHee CYLIECTBYIOIUX KIETOK.
3.OyHKIMH KIETKH. B KIIeTke 0CyIIeCTBIISIOTCS:
- MeTabonu3M (COBOKYMHOCTh TOBTOPSIIOIMXCSA, OOpaTHUMBIX,
MUKIHYECKUX POLECCOB — XUMHYIECKUX PEaKLIii);
- oOpatumble (HU3HOIOTUIECKHE TIPOLECCH (MTOCTYIUIEHHE U
BBIJICJICHUE BEILIECTB, PA3APa)KUMOCTh, ABIKEHHE);
- HeoOpaTUMBble XMMHUYECKHE MPOIIECCHI (Pa3BUTHE).
4 Knetka u opranm3m. Kietka MOXeT OBITH CaMOCTOSTEIHHBIM
OPraHM3MOM, OCYLIECTBJISIFOILMM BCIO MOJHOTY >KH3HEHHBIX HpoLeccoB. Bce MHOTOKIETOYHBIE OpPraHU3MBI
COCTOAT U3 KJIeTOK. PocT M pa3BUTHE MHOTOKJIETOYHOTO OpPraHM3Ma — CIEICTBHE POCTa U Pa3sMHOXKEHHS OIHON
HNJIN HECKOJIBKUX UCXOJHBIX KIICTOK.
5.9Bomronus kietkd. Kierounas opraHuzanusi BO3HHUKIA Ha 3ape >KU3HU U MPOLLUIA AJTUTEIbHBIA YTk pa3BUTHA
oT 0e3bAAepHBIX (HOPM K SIIEPHBIM OJTHOKIETOYHBIM U MHOTOKJIETOYHBIM OpraHH3MaM.

Bemmosnnenue padoTsI
1. U3yuute cTpoeHne mukpockomna. [loAroToBrTe MEKpPOCKOT K padoTe.
2. IIpuroToBhTE MUKpOIIpEeNapaT KOXKUIIbI YSIIYH JIyKa.
3. PaccMoTpuTe MHUKpoIpemapaT IOJ MHUKPOCKOIIOM CHauyaja Ha MAajJeHbKOM YBEJIWYEHHH, 3aTeM Ha
00abpIIOM. 3apUCYHTE y4aCTOK U3 HECKOJIBKHUX KIETOK.
4. C oiHOU CTOPOHBI MIOKPOBHOT'O CTEKJIa HaHECHTe HeCKoNbKo Kamenb pactBopa NaCl, a ¢ gpyroit cropoHsr
OTTSHUTE BOJly (DPMIBTPOBAIBHOM OyMaroi.
5. PaccmoTpuTe MuKpompemapar, oOpaTUTe BHUMaHHE Ha SIBJICHHE IUIA3MOJIM3a W 3apHCyHTE y4acTOK C
HECKOJIbKUMH KIIETKaMH.
6. C oHON CTOPOHBI MOKPOBHOTO CTEKJIa HAHECUTE HECKOJIBKO Kaleslb BOJbl y MOKPOBHOTO CTEKJA, a C
JPYTOi CTOPOHBI OTTSHHUTE BOAY QUIBTPOBAILHON OyMaroii, CMbIBas IIIa3MOJIUPYIOIIUIA pacTBOP.
7. PaccmoTpuTe 1mojJ MHKPOCKOIIOM CHayaja HAa MaJEHbKOM YBEJIMYEHHUH, 3aTE€M Ha OOJbLIOM, oOpaTuTe
BHMMaHUE Ha SIBJICHUE JEIJIa3M0oJIn3a. 3apUCcylTe yUYaCTOK U3 HECKOIBKUX KIIETOK.
8. 3apucyiiTe CTpoeHHE PaCTUTEIBHOMN KICTKU.
9. CpaBHUTE CTpOE€HHE pACTUTENBbHOW U JKMBOTHOW KIJIETOK IO JaHHBIM CBETOBOTO MHKPOCKOIIA.
PesynbpTaThl 3aHecUTE B TaOIHILY:

Knerku IMuTomnnazma Snpo II;moTHas knero- IInactuast
YyHast 000JI0YKa
pactuTenbHas
JKUBOTHAs

KonTponbHbIe BOPOCHI
1. Kakue ¢yHKIIMH HApy)KHOW KJICTOYHOH MEMOpPaHbI YCTAaHOBJCHBI MPH SBJICHWU IUIA3MOJIM3a U
Jieria3Monmnza’?
2. OObsACHUTE MPUYUHBI IOTEPH BOJIBI [IUTOILIA3MOM KJIETKH B COJIEBOM pacTBOpe?
3. KakoBbl QyHKIIMM OCHOBHBIX OPTaHOMOB PAaCTUTEIILHOM KIIETKU?

BruiBona:

IIpakTHyeckast padora
Tema: «CpaBHeHHE CTPOCHHA KJIETOK PACTEHHI H *KHBOTHBIX M0 rOTOBBIM MUKPOTIPenapaTam»
Henb: 3akpenuTh ymeHue paborars ¢ (pororpadusMu MHUKPONPENAPaTOB, HAXOAUTh OCOOCHHOCTH CTPOCHHMS
KJIETOK pa3jIMuHbIX OPraHU3MOB, CPABHUBATh UX MEXKy COOOM
79
Oo6opyaoBaHue: pUCYHKH U Ipaduieckoe H300paKeHHE KICTOK PACTCHUH, JKUBOTHBIX, TPHOOB M OaKTepuil



Xox padoThbI
PaccmoTtpuTe dororpadun MukponpenapaToB
2. Tlonp3ysck rpadudeckuMu H300paKEHUSIMU, PUCYHKaMH ONpPEAeTUTEe, KaKUe OPTraHOUABl XapaKTEePHbI IS
JaHHBIX KJIETOK. IJI 3TOT0 B COOTBETCTBYIOIINX KOJIOHKAX IMOCTABBTE 3HAK «T» HIIH «-».
3apucyiite cTpoeHHe KIeTOK, 0003HaYbTE Ha PUCYHKE BCE YACTH KIIETOK.
4. IlpuroTtoBbTe OTUET MO MpOJEIAHHON paboTe

=

@

OpraHouas! JKusoTHas kietka | PacturenbHast BbakrepuanbHas
KJIETKA KJIETKA

Knerounas crenka

Kirerounast memOpana

IuTomna3zma

Snpo

IIuTonnaszma

SIIC

Pubocomsl

JIn3zocoMel

MurtoxoHapUH

IImacTuaer

Ammapar 'onbmpkn

IlenTpuonu

Bakyonb

BoiBoa: O 4uéM CBUIETENBCTBYET CXOJCTBO U PA3IUYHE B CTPOCHUH KJIETOK Pa3IUYHBIX OPTaHU3MOB?
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gomumensHas U o XHUBOMHAA KnemkKu

MIapes opHHKi

MNaaMaTiNecras
wenbpana

ARpa

MpaynApHan
IHROMNAIMATINECKAR
et

£57 MyShared

BakrepnanbHasi KjIeTka

PuBOcoMes AMHK Horymme

N

OBonouka
Cresea menm

INaassT reackas nenalbpasa

IIpakTHyeckass padora

Tema: «BbIsiBJIecHHe W ONNMCAaHWE IPH3HAKOB CXOACTBA 3apoOAbILICH 4YeJ0BeKa W JPYrux
MO03BOHOYHBIX KaK 10Ka3aTeJIbCTBO UX IBOJIIOIIHOHHOTO POACTBA»

Lesab: BBIABUTH YEPTHI CXOACTBA U OTIMYMSI 3apOABIILIEH [T03BOHOYHBIX Ha Pa3HbIX CTAIAUAX Pa3BUTUS

O0opynoBaHue: KOJUIEKIUS «3apOIBIIIH TO3BOHOYHBIX)

Xoa padoTsl

1.IMpountaiite & 7.4 (c. 235-238) B yueOnuke B.B. 3axapos, C.. MamonrtoB, H.U. Connn «O0mas
onomorus».

2. PaccmotpuTe pucynok 7.10 Ha c. 236 yueOHuka B.b. 3axapos, C.. MamonToB, H.U. Conun. «O0mas
onomorus».

3.Pe3ynbTathl aHAM3a YePT CXO/CTBA M OTIIHYHS 3aHecuTe B Tabmiry Nel.

4. CpenaiiTe BBIBOJ O 4YepTax CXOJCTBA M OTIMYHS 3apOJBIIICH MO3BOHOYHBIX HA Pa3HBIX CTAIHIX

pa3BuUTHSL.
Tabnuua Nel. UepTbl cX0CTBA M OTIMYHSI 3apOBIIIEH MO3BOHOYHBIX HAa Pa3HBIX CTAMIX PAa3BUTHS

Komy Hanuune xBocra | Hocosoii BeipocT | Ilepennue Bosznyninsiit

NPUHAIJICKUT 81 KOHEYHOCTHU My3bIpb

3apOIbIII




ITepBas cragus

prI6a

casamMaHjpa

yepenaxa

Kphblca

YCJIOBCK

Bropas cragus

pbI6a

cajlaMaHJapa

yepenaxa

KpbIca

YCJIIOBCK

Tpertss cranus

pbida

cajlaMaHapa

Jepernaxa

KpbIca

YCIIOBCK

UYeTrBepras craaus

prI0a

caamaHjpa

yepenaxa

KpbIca

YCJIOBCK

Bomnpoce! A5t KOHTpOJIS:

1. JaiiTe onpeneneHrue pyauMeHTaM, aTaBU3MaM, IPUBEAUTE IPUMEPBL.

2. Ha kakux cramusix pa3BUTHA OHTOTEHe3a W (uiIoreHe3a NPOSBISAIOTCS CXOICTBA B CTPOSHHH
3apoplllei, a rae HaunHaeTces AuddepeHraIis

3.HasoBuTte myTu Onoaorudeckoro mnporpecca, perpecca. OObSICHUTE UX CMBICI, IPUBEAUTE IPHUMEPBI.

BeiBoa:

IIpakTuyeckas padora

Tema: «CocTraBiieHHe MPOCTEHIINX CXeM MOHOTHOPHIHOrO cKkpemnBanus» (Pemenune 3axay4)

Hean: Hayuutbcss cocTaBisiTh NPOCTEHININE CXEMbl MOHOTHMOPWIHOTO CKpPEIIMBaHUS HA OCHOBE
NPEUIOKEHHBIX JaHHbIX. HayumTbecsa mnpaBuiibHO, oQopMiIATE M pemarh 3agadyd Ha MOHOTHOpHAHOE
CKpEILMBaHUE.

OobopynoBanue: yueOHUK, TETPa/lb, YCIOBHUS 3aja4, PydKa.

Xon padoThI:

1. BcnoMHUTE OCHOBHBIE 3aKOHBI HACTIEJOBAHUS IIPU3HAKOB.
2. KonnektuBHBIN pa300p 3a7a4 Ha MOHOTHOPUIHOE CKPEIIUBAHUE.
3. CamocTOsITENHHOE pEIIeHNE 32/1a4 Ha MOHOTHOPHUITHOE CKpEIUBAaHUE, OIPOOHO OMUCHIBAS XOJ] PEIICHHS 1
chopMyJINpOBaTh MOJIHBIH OTBET.
3aga4yn HAa MOHOTMOpPHIHOE CKpPelMBAHNE
3anaya Ne 1. Y kpymHOTo poraToro cKoTa ret, 00ycIOBIHBAIOLINI YEPHYIO OKPAcKy LIEPCTH, JOMUHUPYET HaJ
TEHOM, OIPEIENAIOMNM KPAaCHYI0 OKpacKy. Kakoe mOTOMCTBO MOXKHO OXKHAATh OT CKPEIUBaHU
TOMO3HMIOTHOTO YEpHOTO ObIKa U KPacCHOH KOPOBBI?
Pazbepem permenue 3ol 3aiaun. BHauane BBejeM 0003Ha4YeHUs. B reHeTHKe 715 TEHOB MPHUHSATHI OYKBEHHBIC
CHUMBOJIBL: IOMHUHAHTHBIE T€HBI 0003HAYAIOT MPOMMMCHBIMUA OyKBaMH, PELIECCUBHBIE — CTPOYHBIMU. | '€H YepHOi
OKpacKd JIOMHHHUPYET, MO3TOMY ero oOo3HauuM A. ['eH KpacHOH OKpacku LIEpCTH pPELEeCcCHBEH — a.
CrnenoBaTenbHO, TEHOTUI YEPHOTO TOMO3UTOTHOTO Obika Oyzer AA. KakoB jke TeHOTHH y KpPacHOW KOPOBBI?
Ona o0Omajgaer perecCUBHBIM IPH3HAKOM, KOTOPHIA MOXET TPOSBUTHCS (EHOTHIIMYECKH TOJNBKO B
TOMO3HIOTHOM COCTOSIHUM (OpraHusMme). Takum oOpa3om, ee reHoTun aa. Ecnu Obl B reHOTHIIE KOPOBBI OBLI
XoTss OBl OOWMH JOMHUHAaHTHBII TeH A, TO OKpacka wiepcTd y Hee He Obula Obl  KpacHOH.
Tenepp, KOT/1a TEHOTHITBI POIUTEIBCKUX 0COOEH OIpe/IeeHbl, HE00X0ANMO COCTABUTh CXEMY TEOPETHYECKOTO
CKpEeIIMBaHUs
UYepHblil ObIK 00pa3yeT OAMH THI T'aMeT IO HCCIEAYeMOMY I'e€Hy — BCE IOJIOBbIE KJIETKH OyIOyT COAepKaTh
Tosbko TeH A. /i yaoOcTBa mojicueTa BHITMCHIBAEM TOJIBKO THIIBI TAMET, @ HE BCE IMOJIOBBIE KJIETKH JAHHOTO
YKUBOTHOTO. Y TOMO3MIOTHOW KOPOBBI TAaKXKE OAWH THI ramer — a. [Ipu cousHuM Takux raMeT MEexIy coOoi
oOpa3syeTcsi OJIMH, €AMHCTBEHHO BO3MOKHBIII F€HOTUIR9— Aa, T.€. BCE IOTOMCTBO OyAeT eAMHO00pa3HO U OyJer
HECTH NPU3HAK POJUTEINSI, IMEIOLIETO JOMHUHAHTHBIA ()EHOTHIT — YEPHOTO OBIKA.



P AA * aa
G A a
F Aa
Takum 00pa3oM, MOKHO 3amucaTh CIETYIOUIMA OTBET: HPU CKPEIIMBAHUM T'OMO3ZUTOTHOTO UYEPHOrO ObIKa H
KpPacHOM KOPOBBI B IIOTOMCTBE CJIEIyET OKUIATh TOJIBKO YEPHBIX [€TEPO3UTOTHBIX TEJIAT
Cnedywuue 3a0auu ciedyem pewiums camocmoameIbHo, HOOPOOHO ORUCAB X00 PeuleHUA U
chopmynuposas nonnwviit omeem.
3amauga Ne 2. Kakoe mOTOMCTBO MOKHO OXHJATh OT CKPEIIMBAHMU KOPOBBI U ObIKA, F€TEPO3UTOTHBIX I10
OKpacke ImepcTu?
3anmaya Ne 3. Y MOpPCKHX CBUHOK BUXpacTas IIEPCTh ONPEENAeTCs] JOMUHAHTHBIM T€HOM, a Tajakas —
penieccuBHbIM. CKpenIBaHUe JBYX BUXPACTBIX CBUHOK MEXIy coOoi aanmo 39 ocobelt ¢ BUXpacToil mepcThio U
11 TiragkoImepCTHRIX KUBOTHBIX. CKOJIBKO CpeIu 0cO0eH, MMEIOINX JOMHHAHTHBIN (PEHOTHII, JOIHKHO
0Ka3aThCsl TOMO3UIOTHBIX 110 3TOMY IIpHU3HAKY? MopcKasi CBUHKA ¢ BUXPAcTOH MEPCThIO IPU CKPEIIMBAHUH C
0c00bI0, 00anaroIel ragKo| MepcThio, Aaia B TOTOMCTBE 28 BUXPACTHIX U 26 II1aJKOMIEPCTHBIX TOTOMKOB.
Omnpenenure reHOTHUITBI POANTENEH U TOTOMKOB.

BriBon:

IIpakTHyeckass padora

Tema : «CocTaBjieHHe MPOCTEHINX CXeM TUTHOPUAHOTO CKpemuBaHus (Pelenue 3axay)

Heab: HayuuTbhcst cocCTaBiATh MNpPOCTEHININE CXEMbl AUTHOPUIHOIO CKPEIIMBAaHUS HAa OCHOBE
MPeUIOKEHHBIX NaHHBIX. HayunThcst mpaBuiibHO, OPOPMIISTE U pemaTh 3a1aui Ha JUTHOPUIHOE CKpeIlnBaHHE.

OobopynoBaHue: yIeOHUK, TETPa/lb, YCIOBUS 3a7a4, pydKa.

Xoa pabdoTbi:

1. BcmioMHUTE OCHOBHBIE 3aKOHBI HACIEJOBAHUS TPU3HAKOB.
2. KontekTHBHEIHN pa3bop 3a1a4 Ha TUTHOPUITHOE CKpEIUBAHME.
3. CamoCTOsATENBHOE PELICHKE 3a/1a4 HAa JUTHOPUIHOE CKPELIMBAaHUE, TOAPOOHO OMUCHIBAS X0 PEILICHUS U
chopMyIUpOBaTh MOJIHBIH OTBET.
3amaya Ne 1. Beimumiure raMeThl OpraHU3MOB CO ClieayroimnuMu renotuniamu: AABB; aabb; AAbb; aaBB;
AaBB; Aabb; AaBb; AABBCC; AAbLCC; AaBbCC; AaBbCc.
Pa3z6epem omun u3 mpumepos. [Ipu pemeHnn nmogoOHBIX 3aad HEOOXOIUMO PYKOBOJCTBOBATHCS 3aKOHOM
YUCTOTHI TaMeT: raMeTa TeHeTHYECKH YHCTa, TaK KaK B HEee MOMajaeT TOJIbKO OJWH IeH U3 KaKIOW allieNbHON
napel. BosemeM, k mpumMepy, ocodb ¢ reHotunom AaBbCe. M3 mepBoii mapbl reHOB — mapbl A — B KaXIYyIO
MOJIOBYIO KJIETKY TOTAfaeT B IMpollecce Meio3a iaubo reH A, mubo reH a. B Ty e raMeTy u3 mapsl TeHOB B,
PACIIONIOKEHHBIX B JIPYrOil XpomocoMme, moctynaer reH B mimm b. TpeThs mapa Takke B KaXIyl IMOJIOBYIO
KJIIETKY TOCTaBJIsIeT JOMUHAHTHBIA reH C WM ero periecCUBHBIN amiens — c¢. TakuMm 00pa3oM, TaMeTa MOXKeT
coJiep>KaTh WIN Bce TOMHMHaHTHBIE reHbl — ABC, mimm xe peneccuBHble — abc, a Taxoke ux coueranus: ABc,
AbC, Abe, aBC, aBc, a bC.
Uro06b! HEe OUTMOWTHCS B KOJIMUYECTBE COPTOB raMeT, 00pa3yeMBbIX OpraHM3MOM C HCCIETYyEeMbIM T'€HOTHIIOM,
MO>KHO BOCIOJNIB30BaThCs (popmyioit N = 2n, rae N — YHCIIO THIIOB TaMeT, a N — KOJIMYECTBO [€TEPO3UTOTHBIX
nap reHoB. B mpaBunbHOCTH 3TOH (hOpMyJbl JIeTKO yOenAnuThcs Ha HMpUMepax: reTepo3urora Aa UMeeT OIHY
reTepO3UrOTHYI0 Tapy; cieioBarenbHo, N = 21 = 2. Ona oOpa3syer J1Ba copra rameT: A u a.
HurereposurotaAaBb conepxut aBe retrepo3uroTHeie mapbl: N = 22 = 4, GOpMHUPYIOTCS YEThIPE THIIA TAMET:
AB, Ab, aB, ab. Tpurerepo3urora AaBbCc B cOOTBETCTBHH C 3TUM J0JDKHA 00Pa30BBIBATH § COPTOB MOJIOBBIX
kieTok N = 23 = §), OHU YK€ BBIIICAHBI BHIIIIE.
3amaya Ne 2. Y KpynmHOTO poraToro cKOTa TeH KOMOJIOCTH JTOMHHHMPYET HaJl T€HOM pPOraTOCTH, & TeH YE€pHOIo
LBETa MIEPCTH — HaJ T'€HOM KpacHOH okpacku. O0e mapbl T€HOB HaXOIATCS B pa3HBIX Iapax XpoMocoM. 1.
Kaknmu okaxyTcs TensiTa, €ciii CKPeCTUTh TeTEpPO3UTOTHBIX 0 00erM IapaM MPU3HAKOB ObIKa M KOPOBY?
2. Kakoe moToMCTBO CJeIyeT 0XKHIaTh OT CKPEUTUBAHHUS YEPHOTO KOMOJIOTO ObIKa, TETEPO3UTOTHOTO IO 00enM
napam MpU3HAKOB, C KPACHOW poraToii KOpoBon?
JonosHuTeIbHBIE 321241 K IPAKTHYECKOIl padoTe
1. Ha 3Bepodepme nosyden npuiioq B 225 Hopok. M3 HuX 167 KUBOTHBIX MMEIOT KOPHUYHEBBIA MeX M 58
HOpPOK romy0oBaTo-cepoil okpacku. Ormpenenure TeHOTHUIBI HCXOMHBIX (POpPM, €CcIM W3BECTHO, YTO T€H
KOPHUYHEBOM OKPaCKH JOMHUHHUPYET HaJ T€HOM, ONPEAEIISIIOIIUM IroTy00BaTo-Cephlid IIBET MIEPCTH.
2. Y 4enoBeka TeH Kapux TIja3 JOMHHHPYET HaJ TeHOM, 0OyCJOBJIMBAIOLIMM roiyOble Tiiasza. 'omybornasblii
My>KYMHa, OJIMH U3 POAHUTENEH KOTOPOTO MMEN Kapue ria3a, KEHHJICS Ha Kaperyia3oi >KEHIIWHE, Y KOTOPOH
OTel] UMeJI Kapue riasa, a MaTb — roiyoble. Kakoe moTOMCTBO MOKHO 03KHAATH OT 3TOro Opaka?
3. AnpOMHU3M HaclIeqyeTcs y YelloOBeKa Kak PelleCCUBHBIN NpU3HaK. B ceMbe, rie ouH U3 Cynpyros ajap0HHOC,
a Jpyro MMeeT NMUTMEHTHPOBAHHBIE BOJIOCHI, €CTh ABOe AeTei. OamH peOeHOK anmbOMHOC, APYro — C
OKpallleHHBIMH BoJlocaMu. KakoBa BEpOsSITHOCT POXKICHUS CIIeyIONIero peOeHKa-ans0nHoca?
4. Y cobak 4epHbIi LIBET MWEPCTH JOMUHHUPYET HaJ KOPEHHBIM, a KOPOTKasl IepcTh — HaJl AMMHHONW. O0e mapbl
T€HOB HAaXOJAATCS B Pa3HBIX XPOMOCOMAX. 83
Kakoll npoueHT 4YepHbIX KOPOTKOIIEPCTHBIX IICHKOB MOXKHO OXMIATh OT CKpEIIMBaHUS JBYX OCOOEH,



TETEPO3UTOTHHIX 110 000MM IpHU3HaAKaM?

5. OXOTHHK KyNmJI 4epHyI0 co0aKky C KOPOTKOW IIEPCTHIO M XOYeT OBITh yBepeH, YTO OHA HE HECET T'€HOB
JUIMHHOHM 1mepcTH KodeiiHoro mnsera. Kakoro maptHepa mo (eHOTMNY W TEHOTWUIY HAAO0 HOA00paTh i
CKpEeLIMBaHUs, YTOOBI MPOBEPUTH TCHOTHUI KYTUIGHHOH co0aKku?

6. Y demoBeKka T'eH Kapux ria3 JOMUHUPYET HaJ TEHOM, OMpPEISISIIOINM pPa3BUTHE roy00i OKpacKu Tias, a
reH, OOYCIOBIMBAIOIINN YMEHHE JIydlle BIaJAeTh MPaBOM PYKOH, mpeoOnagaeT HaJ T€HOM, ONpPEeACIISIOIIIM
pasBuTHe JeBopykocTd. O0e mapbl TEHOB PaCIONIOKEHBI B pa3HBIX XpoMocoMax. KakuMu MOryT OBITH J€TH,
€CIIA POAMUTENH UX TETEPO3UTOTHEI?

7. Y 4enoBeKa peUECCUBHBIN I'eH a IETEPMUHUPYET BPOKIAEHHYIO [ITyXOHEMOTy. HacneaCcTBEHHO IMTyXOHEMOMH
MY>KYMHA JKCHWJICS Ha XCHIIMHE, UMEIoUIeld HOpMalbHBIN ciiyX. MOXXHO M ONpEeAeiIuTh T'CHOTUN MaTepH
peb&nka?

8. U3 xentoro cemeH:m ropoxa MOIY4YEHO pacTeHHe, KoTopoe manmo 215 cemsH, m3 HEUX 165 xenthix u 50
3enEHbIX. KakoBbI TeHOTHUTIBI BeeX (hopm?

BriBoOxa:

IIpakTHyeckass padora
Tema : «<AHaaIU3 PEeHOTUNTHYECKOIT U3MEHYHBOCTH»
Henp padoTsl: m3yunTh pa3BuTHE (DEHOTHIIA, OIpEnessrolIeecs B3aWUMONIEHCTBHEM €ro HaCleICTBEHHOM
OCHOBBI — T€HOTHIIA C YCJIOBUSIMU OKPY’KAIOILEH CPEIbI.

OO0opyaoBaHue: 3acylICHHBIC IJIMCThS PACTEHUH, IUIONBI pPACTeHWH, KIyOHH Kaprodens, JHMHEWKa, IHCT
MULTAMUTPOBOM OyMaru Wi B «KJIETOUKY.
Xon padoThl
Kpartkue TeopeTuueckue cBeeHust

I'eHOTHIT — COBOKYITHOCTH HACJIEJCTBEHHON HH(POPMAIINH, 3aKOINPOBAHHON B TeHAX.

DeHOoTHUIT — KOHSUHBIN PE3YIbTAT NPOABJICHHUA 'CHOTUIIA, T.C. COBOKYIIHOCTH BCEX IMPU3HAKOB OpraHnu3Ma,
chOopMHPOBABIINXCS B IPOLIECCE MHANBUYATbHOIO PA3BUTHS B JAHHBIX YCIOBUAX CPEIbI.

W3MeHUnBOCTE — CIOCOOHOCTH OpraHM3Ma HW3MEHATH CBOM IPU3HAKM W CBOMCTBA. Pasnnuaror
HW3MEHYUBOCTh (EHOTHIUYECKYI0 (MOAM(UKAIMOHHYIO) M TEHOTUIMYECKYIO, K KOTOPOW OTHOCSTCS
MyTaliOHHAs: U KOMOWHATHUBHAS ( B pe3ybTaTe THOPUIN3AIINN).

Hopwma peakuun — npenesnsl MOAU(PHUKAMOHHONW H3MEHYUBOCTH IAHHOTO MIPU3HAKA.

MYTaHI/II/I — 9TO UBMCHCHUA I'CHOTHIIA, BEI3BAHHBIC CTPYKTYPHBIMHA U3MCHCHUAMU I'CHOB WK XPOMOCOM.

)I.HH BO3ACJIbIBAHUA TOI'0 MJIM MHOI'O COpTa paCTeHI/Iﬁ WKW pa3sBCACHUA NMOPOAbI BAXXHO 3HATb, KaK OHH
pearupyioT Ha HW3MEHEHHE COCTaBa M PeXHMMa NHUTAHHSA, HA TEMIIEpPaTypHbIH, CBETOBOH pPEXHMMBI M Ipyrue
(hakTopHI.

BrsiBienue reHoTHa Yepe3 GeHOTUT MPU STOM HOCHT CITyYaiHBIM XapakTep W 3aBHCUT OT KOHKPETHBIX
ycnoBuit cpenbl. Ho nake B 3THX CiIydailHBIX SIBJICHUSIX UYEJIOBEK YCTAHOBWJI OINpeleNéHHbIE 3aKOHOMEPHOCTH,
n3ydaemble CTaTUCTHKOM. [10 HaHHBIM CTATHCTHYECKOrO METOJa MOYKHO IIOCTPOUTH BapUALIMOHHBIN PsIl — 3TO
paa MBMEHYUBOCTU JAaHHOI'O IIpHM3HAKa, cCjlararomerocsd M3 OTACJIbHBIX BapUaHT (BapI/IaHTa — C€IUHHNYHOC
BBIpQ)KEHHE DPa3BUTHUS IPHU3HAKA), BapUAIMOHHYIO KPHBYIO, T.€. TpaQHUuyecKoe BBIpaKEHHUE H3MEHUYHBOCTH
MPU3HAKA, OTPAXKAIOIIET0 pa3Max BapHally U YaCcTOTY BCTPEUAEMOCTH OTAEIbHBIX BAPHAHT.

Jia OOBEKTHUBHOCTH XapaKTEPUCTUKM HM3MEHUYMBOCTH IPU3HAKa TOJB3YIOTCS CpeaHE BeIMYHWHON,
KOTOPYIO MOKHO pacCuuTaTh Mo Gopmye:

2 (vp)
M= , Tae

n

M - cpenHsis BenU4MHa,;
> - 3HaK CyMMHUPOBaHUS;
V - BapuaHTa;
P - YacToTa BCTPEYaeMOCTH BapHaHT;
N - o0Iee YKcao BapuaHT BApHALMOHHOTO Psija.

OrtoT MeTon (CTaTUCTUYECKHi) AaéT BO3MOXKHOCTH TOYHO OXapaKTEepHU30BaTb M3MEHUMBOCTH TOTO WM
HWHOT'O IpHU3HAaKa U MIUPOKO UCIIOJIB3YCTCA JJIsA BBIAICHCHUSA JOCTOBEPHOCTH PE3YJIBTATOB Ha6JHO,Z];eHI/II71 B CaMbIX
Pa3IMYHBIX UCCIEN0BaHUIX.

Beinosinenne padoTsl
1. 3mepbTe NUHEHKON AJMHY JMCTOBOW IJIACTUHKU y JINCTHEB PACTEHUH, [UIMHY 3EpEH, MOJACYUTANTE YHCIO
[JIa3KOB Y KapTOQels.
2. Pa3noxuTe uX B OpsIKE BO3pacTaHUs PHU3HAKA.
3. Ha ocHOBe IOJy4€HHBIX AAaHHBIX HOCTPOWTE Ha FUULIMMETPOBON MM KJIETUaToil Oymare BapHallUOHHYIO
KPHUBYIO U3MEHYMBOCTH IPU3HaKa (AJIMHY JUCTOBOM IJIACTUHBI, KOJIMYECTBO II1a3KOB Ha KIYOHSX, [UIMHY CEMSH,



JUIMHY PaKOBHUH MOJUIFOCKOB). [IJIsf 3TOro mo ocu abIMCC OTJIOXKHUTE 3HAUYCHHE M3MCHUMBOCTH NMPH3HAKA, a 110
OCH OPJHMHAT — YaCTOTY BCTPEYAEMOCTH ITPU3HAKA.

4. CoelMHUB TOYKH TIEPECEUCHUS OCH a0IMCC U OCU OPJUHAT IMOJyYNUTE BApUAIIMOHHYIO KPUBYIO.

Tabnuna 1.

No sxzemiuisipa | JInuHa nucra, MM Ne sx3emmuispa (1o JnuHa nucra, MM
(1o mopsIAKY) TTOPSIIKY)

1 16

2 17

3 18

4 19

5 20

6 21

7 22

8 23

9 24

10 25

11 26

12 27

13 28

14 29

15 30

Tabmmma 2

Hmnaa  gucra, | KommdyectBo  mmuctheB ¢ | JnmHa amcra, MM KonanuectBo HCTBEB C
MM JAHHOU JUIMHOU JAHHOU JUIMHOU

4. BapuanuonHas KpuBast JUIMHBI JTUCTHEB.

KonmaectBo
JINCTHEB

Jmuna
JICTa, MM

KOHTpO.]'[I)HbIe BOIIPOCHI

1. Hate ompenenenne MoaubUKaINK, U3MEHINBOCTH, HACIEACTBEHHOCTH, T€HY, MyTaIllH, HOpME
peaKuuu, BapUallMOHHOMY pSy.

2. IlepeuncnuTh BUIIBI ©3MEHYHBOCTH, MyTalwii. [[puBecTH nmpumepsl.
BruiBona:

IIpakTHyeckasi padota Ne 8
Tema: «BbIsiBIeHHe MYTareHOB B OKpY;afomieii cpele M KOCBEHHAS OIEHKA BO3MOJKHOTO HX



BJIMSIHUSA HA OPraHU3M»»

Henp pa6oThl: MO3HAKOMHUTHCA C BO3MOXKHBIMU HCTOYHUKAMHU MYTareHOB B OKPY)KAIOIEH cpese, OLEeHUTh UX
BIUSHUM HAa OPraHU3M WM COCTaBUTHh MPHUMEPHBIE PECKOMEHJAIMH TI0 YMEHBIICHUIO BIHMSHHUS MYTarcHOB Ha
OpraHU3M YeJIOBEKa.

Xona padoThbl
OcCHOBHBIE OHATHSA
OKcneprMeHTaIbHbBIE UCCIIEI0BAHNUS, IPOBEICHHBIC B TEUEHHUE TOCISTHUX TPEX ACCSATUICTHH, IMOKa3alu, YTO
HEMaJIoe YHCII0 XUMHYECKUX COeTMHEHHI 00J1ajaeT MyTareHHOW aKTHBHOCTBI0. MyTareHsl 00Hapy>KeHbI Cpean
JIEKapCTB, KOCMETHYECKHX CpPEACTB, XHMHYECKMX BEUIECTB, MPHUMEHSIEMBIX B CEIbCKOM XO3SIHCTBE,
MPOMBIIIJICHHOCTH; TIEPEYeHb UX BCE BpeMs MOMOIHAETCS. V31ar0Tesl CipaBOYHUKH M KaTaJlOTH MyTareHoOB.
1. MyTtareHsl TpOU3BOJICTBEHHOM CPEIbI.
XuMHUYECKHE BeLIeCTBA Ha MPOW3BOJICTBE COCTABIAIOT Haubojee OOLIMPHYIO TPYINY aHTPOMOTEeHHBIX
(akTopoB BHewIHeW cpenpl. HamOomblee 4nciio ucciegoBaHUNH MyTareHHOW aKTHBHOCTU BEILECTB B KJIETKaX
YeJIoBeKa MPOBEACHO Ul CHHTETHYECKUX MAaTepHajoB M COJEH TsHKEIbIX METAUIOB(CBHHIA, IUHKA, KaJMHUSL,
PTYTH, XpoMa, HUKENs, MBIIIbsiKa, Meau). MyTareHbl NpOW3BOACTBEHHOTO OKPYXKEHMS MOTYT TONaaaTbh B
OpTraHu3M pa3HBIMH MYTAMHU: Yepe3 JIeTKUe, KOXy, MUIeBapuTeNbHbIil TpakT. ClegoBaTelbHO, 032
MOJTy9aeMOr0 BEIIECTBA 3aBUCHT HE TOJIBKO OT KOHIEHTPAIMH €r0 B BO3AyXe WIM Ha pabodyeM MecTe, HO U OT
COOJIFOICHUS TIPABHJI JINYHON THTHeHbl. HanOouspiee BHUMaHUE PUBICKIN CHHTETHYECKNE COSTUHEHUS, TS
KOTOPBIX BBISIBJICHA CHOCOOHOCTh MHIYLIMPOBATH XPOMOCOMHBIC abeppauuy (MepecTpOMKH) M CECTPHHCKHE
XpOMaTuHbIe OOMEHBI HE TOJIBKO B OpraHM3Me 4eJoBeKa. Takue COCAMHEeHNUS, KaK BUHHIXJIOPH, XJIOPOIIPEH,
SMUXJIOPTHAPUH, SIOKCHIHBIE CMOJBI M CTHPOJ, HECOMHEHHO, OKAa3bIBalOT MYyTareHHOE JEHCTBHE Ha
coMaTHyeckue KieTkd. OpraHuyeckue pacTBOpuTeny (O€H307, KCHIION, TOIYOI), COSAMHEHHS, TPUMEHSIEMbIC
B TPOM3BOJCTBE PE3MHOBBIX HW3ACIHA WHIYNUPYIOT LUTOTCHETHYECKHE W3MEHEHUS, OCOOCHHO Yy KYypSIIHX
mronei. Y JKeHIMH, pa0oTalomuX B HOIMHHOM M PE3WHOTEXHWYECKOM ITPOM3BOJCTBAX, IOBBIINICHA YacTOTa
XPOMOCOMHBIX a0epparuii B muMdonurax mepudepudeckod KpoBH. To ke OTHOCHTCS M K Iuiogam 8-, 12-
HE/IETBHOTO CPOKa OEPEMEHHOCTH, IOTYYECHHBIM MPH MEIUIIMHCKUAX a00pTax y TaKuX pabOTHUIIL.
2. XuMH4ecKHe BENIECTBA, IPUMEHAEMBIE B CEIBCKOM XO3SMCTBE.
BONBIIMHCTBO TECTHLUIOB SIBISIFOTCS CHHTETHYSCKMMH OPraHWYeCKMMH BemlecTBaMu. llpakThdecku
ucnonb3yercs okono 600 mectunumoB. OHM LUPKYIHPYIOT B Ouochepe, MUTPHPYIOT B €CTECTBEHHBIX
TpO(UUECKUX HETSX, HAKAMINBAACH B HEKOTOPHIX OMOLIEHO3aX U CEeIbCKOX03SHCTBEHHBIX POITyKTaX.
OueHpb Ba)XHBI IPOTHO3MPOBAHUE M MPEAYNPEKICHAE MYyTareHHOH OITAaCHOCTH XMMUYECKHX CPEICTB 3AIIUTHI
pactenmii. [lpuyeM peub HIET O MOBBIIIEHWH MYTal[MIOHHOTO TIpoOIlecca HE TOJNBKO y YENOBEKa, HO M B
pacTUTENFHOM U )KHBOTHOM MHUpe. YenoBeKk KOHTaKTUPYET C XUMHYECKHMH BEIIECTBAMH MPH WX MTPOU3BO/ICTBE,
IpU UX MPHUMEHEHHH Ha CENTbCKOXO3SIMCTBEHHBIX Pad0Tax, IMOy4aeT HeOOIbIINEe UX KOJINYECTBA C MUIEBHIMU
NPOIYKTaMH, BOJIOH M3 OKPYKAIOIIEH CPeIIbI.
3. JlexapcTBEHHBIE TIPENapaThl
HawuGoree BbIpa)KeHHBIM MyTareHHBIM JICHCTBHEM 00JIaJaf0T IIUTOCTATHKHA U aHTUMETA0OIIHUTHI, HCIIOJIB3yEeMbIe
JUIS ICYSHUS] OHKOJIOTHYECKUX 3a00JI€BaHUI M KaK MIMMYHOIENIPEcCaHThl. MyTareHHO# akTHBHOCTBIO 00J1aiaet
U PSJ IPOTUBOOIYXOJIEBBIX aHTUOMOTUKOB (aKTUHOMHIIMH J], anpuaMunuH, 61eomMuind u apyrue). [Tockonbky
OOJIBIIMHCTBO MAIMEHTOB, MPUMEHSIONINX JTH Mpernaparsl, He HMEIOT MOTOMCTBA, KaK MOKa3bIBAIOT PacueThl,
TeHETUYECKHI PUCK OT JTHX IpenaparoB s OyaylnIux MoKoJieHni HeOoipmoil. HekoTopele JiekapcTBEHHBIE
BEIIECTBA BBI3BIBAIOT B KYyJbTYpE KIIETOK YEJIOBEKa XPOMOCOMHBIE abeppalii B J103aX, COOTBETCTBYIOIINX
pealbHBIM, C KOTOPBIMH KOHTAKTHPYET YEJNOBEK. B 3Ty TpyIImy MOXHO OTHECTH MPOTHBOCYIOPOKHBIE
nperapatsl (0apOuUTypaThl), IICUXOTPOITHBIE (KJIO3EMHH), TOPMOHAIBHBIE (3CTPOIMOI, IIPOTeCTEPOH, OpPAIbHEIE
KOHTpALENTHBbI), CMECH U1 HApK03a (XJIOPUIMH, XJIOPIpoNaHaMua). DT IpenapaTsl HHAYLHUPYIOT (B 2-3 pasa
BBHIIIIE CIIOHTAHHOTO YPOBHS) XPOMOCOMHBIE a0eppalid Yy JIIOJeH, PpEeryispHO NPUHUMAMONUX MK
KOHTaKTUPYIOIINX C HUMH.
B omimune OT UMUTOCTaTHMKOB, HET YBEPEHHOCTH, YTO Ipernaparbl YKa3aHHBIX TpYyNN JEHCTBYIOT Ha
3apojIpIlleBbIe KJIETKH. HekoTopble mpenapaThl, HalpuMep, aleTWICAIUIUIOBAs KUCIOTA M aMHIOTUPUH
MOBBIIIAIOT YaCTOTY XPOMOCOMHBIX abeppaiuii, HO TOJIbKO MpU OONBIINX 033X, TPUMEHSIEMBIX MIPH JICYCHUH
peBmMatnueckux OonesHedl. CyllecTByeT rpymia npenaparos, 00JafalomuX clabbiM MyTareHHbIM 3()dexToM.
MexaHu3Mbl X ACUCTBHA HAa XPOMOCOMBI HesCHBI. K TakuM cinaOblM MyTareHaM OTHOCSAT METHJIKCAaHTHHBI
(koderH, TEOOPOMUH, TCOPWIIMH, Napak3aHTHH, l-, 3- M 7-METHUJIKCAHTHHBI), MCUXOTPOIMHBIC CpPEACTBA
(TpudropnpoMasuH, MaxKeNTHII, TAIONEPUION), XJIOPAITUAPAT, aHTUIIUCTOCOMAJIbHbIE Npenaparbl (TMKaHTOH
¢moopat, mupanmn O), OakTepunMaHble W Je3UH(UIUpYOLME cpeacTBa (TpUmoduiaBUH, TeKCaMeTHIICH-
TETPaMUH, STHICHOKCHJ, JeBaMHU30Jl, PE30pHUHON, (ypocemun). HecmoTps Ha wux ciaboe MyTareHHoe
JIeiCTBUE, U3-32 WX IMIMPOKOTO MPUMEHEHUSI HEe0OX0JAUMO BECTH TIATEIbHbIC HAONIOJICHHS 32 TEHETHYECKUMHU
spdeKTaMn 3TUX COCAMHEHHH. DTO Kacaercsi He TOJBKO OOJIBHBIX, HO W MEIUIMHCKOrO MEepCOHaIa,
HCTIONB3YIONIETO MperapaThl JUIsl Ie3UH(EKINN, CTEPUITN3AINT, HapKo3a. B CBS3M ¢ 3THM, HENb3sl IPUHUMATh
0e3 coBeTa ¢ BpauoM HE3HAKOMBIC JIEKApPCTBEHHBIE MPEMapaThl, 0COOCHHO aHTHOMOTHKH, HEJb3s1 OTKJIAIbIBATh



JIeueHHE XPOHUYECKHUX BOCHAIUTEIbHBIX 3a00JI€BaHUM, 3TO OcialigeT Balll UMMYHHUTET U OTKPBIBA€T JOPOryY
MyTareHam.

4. KoOMIIOHEHTHI MHIIH.

MyTareHHass aKTHBHOCTb IHWILIM, NPUTOTOBICHHON Pa3HBIMH CIIOCOOaMH, Pa3IMYHBIX MHIIEBHIX MPOAYKTOB
H3ydaslach B ONbITaX HA MUKPOOPTaHM3MAax M B HKCIEPHUMEHTAaX Ha KyJbType JUMGOUUTOB nepupepruaecKoi
KpoBU. CnnaObIMH MyTareHHBIMH CBOWCTBaMH O0JIaAIOT TaKUe MUIIEBbIE JOOABKH, KaK CaXapHH, MPOM3BOAHOE
nutpodypana AP-2 (koHcepBaHT), KpacuTedb ¢uokcuH u ap. K BemiectBam muiiy, 00JaJalomuX MyTarecHHOM
AaKTUBHOCTHIO, MOXXHO OTHECTH HHUTPO3aMHUHBI, TSDKEJIbIC METaJUIbl, MUKOTOKCHHBI, aJIKalOHIbl, HEKOTOpPbIE
MUILEBbIE 100ABKHU, a TAK)KE T€TEPOLUKINYECKHE aMUHbI 1 aMUHOMMHUIa30a3apEHBl, 00pa3yroluecs B IpoLecce
KynuHapHOW 00pabOTKM MSCHBIX MPOAYKTOB. B MOCHEAHIO TPYMNIy BELIECTB BXOAAT TaK Ha3bIBacMbIE
MUPOJIN3aTHbIE MYyTareHbl, BBIACICHHBIE IIEPBOHAYAIBHO W3 JKApEHBIX, OOraTblx OenKaMmu, HPOLYKTOB.
ConepxaHre HUTPO30COEIVHEHUH B MPOAYKTaX MHUTaHWUSA JOBOJBHO CHIIBHO BapbupyeT U 00yCIOBJIECHO, IO-
BUAMMOMY, IPUMEHEHHUEM a30TCOAEPKAIINX YIOOPEHH, a TaK:Ke OCOOCHHOCTSIMH T€XHOJIOTHH MPUTOTOBJICHUS
MUILIY 1 UCTIOJIb30BaHUEM HUTPUTOB B KaueCTBE KOHCEPBaHTOB. Hanuuune B Muilie HUTPO3UPYEMBIX COCTUHEHUI
BIIEpBBIE OBLIO OOHapykeHO B 1983 r. mpw m3ydyeHWH MyTareHHOH aKTHBHOCTH COEBOTO COyca M IAacTHl U3
coeBblx 0000B. [lozke OBLIO MOKAa3aHO HaJMYUE HUTPO3UPYEMBIX MNPEALICCTBEHHUKOB B PsIE CBEXHX H
MaprWHOBaHHBIX oBomeil. [ oOpazoBaHUs MyTareHHBIX COCIMHEHHUH B JKEIyIKE M3 MOCTYMAIOMIUX BMECTE C
OBOILAMH U JPYTUMH IIPOAYKTAMH HEOOXOIUMO HAJIMYHE HUTPO3UPYIOLIETO KOMIIOHEHTA, B KaUeCTBE KOTOPOTro
BBICTYNAIOT HUTPUTHI U HUTpPaThl. OCHOBHOM HMCTOYHMK HHUTPATOB U HUTPUTOB — 3TO IHIIECBBIE MPOIYKTHL
Cumnrarot, 4To 0ok0ji0 80% HUTPATOB, MOCTYMAOUINX B OPraHU3M, — PACTUTENIBHOTO MPOUCXOXAeHUA. 13 Hux
okono 70% conepxurcs B oBowax u kaprodene, a 19% — B MACHBIX poayKTax. HemanoBaXHBIM HCTOYHUKOM
HUTPHUTA SBISIIOTCS KOHCEPBUPOBAaHHBIE NPONYKTHl. B OpraHusm denoBeka IOCTOSHHO BMeECTE C MHIIEH
MOCTYMAIOT MPEIIIECTBEHHNKN MYTareHHbIX U KaHLIEPOTEHHBIX HUTPO30COCTMHECHHIA.

MOXHO MOPEKOMEH/IOBATh YMOTPEOJIATh OOJbIE HATYPalbHBIX MPOAYKTOB, M30€raTh MSCHBIX KOHCEPBOB,
KOITYCHOCTEH, CIAJ0CTeH, COKOB WM Ta3HMPOBAHHON BOABI C CHHTETHYECKHIMH KpacuTensMu. EcTe Oomblme
KallyCThl, 3€NeHH, Kpym, xinebda ¢ orpyOsmu. Ecam ectp npusHaku aucOakTepuo3a - NPUHUMATh
OouduaymMOaKkTepyH, JJaKTOOAKTEPHH M ApPYyTUe mnpernapaTsl ¢ "moyie3HbIMU" OakTepusmu. OHU obecrieyar Bam
HA/ICKHYIO 3alIUTy OT MyTareHoB. Eciy He B MOpPsIIKE MEYEHb - PETYISIPHO IHUTh JKETYETOHHBIE COOPBHI.

5. KoMmoneHTbI Taba4HOTO AbIMA

Pe3ynpTaThl 3MUAEMHUOJIOTHYECKAX HCCICJOBAHUI TMOKA3alM, YTO B JTHUOJOTMH paKa JIETKOro Haubombliee
3HayeHHe UMeeT KypeHHue. bpuio caenmaHo 3akmioueHue o ToM, yTo 70-95% ciydyaeB BO3HHMKHOBEHMS paka
JIETKOTO CBSI3aHO ¢ Ta0auyHbIM [JBIMOM, KOTODPBIH sIBISieTCS KaHLEpOreHoM. OTHOCHTENbHBIM pPHUCK
BO3HHKHOBEHHS paka JIETKOTO 3aBHCUT OT KOJMYECTBA BBHIKYPHUBAEMBIX CHTAPET, OJJHAKO MPOIOJIKHTEILHOCTD
KypeHUs siBisieTcst OoJiee CyIIeCTBEHHBIM (PaKTOPOM, YeM KOJIUYECTBO €XKEJHEBHO BBIKYPHUBAEMBIX curaper. B
HacTosiiee BpeMs O0JIbIIOe BHUMAHUE YIENACTCS N3yUYCHHI0O MyTareHHOM aKTUBHOCTH Ta0ayHOTO JbIMa M €ro
KOMIIOHEHTOB, 3TO CBSA3aHO C HEOOXOIMMOCTBIO PEaJbHOM OLIEHKM I'eHEeTHUECKON OMaCHOCTH Ta0auyHOro bIMa.
CurapeTHsbIi AbIM B ra30Boi (aze BBI3BIBAI B JIMMQOIUTAX YEJIOBEKA in Vitro, MUTOTHYECKHE PEKOMOMHAIIMN U
MYTalM JAbIXaTeJIbHON HENOCTAaTOYHOCTH B ApoxcKax. CHrapeTHbIH AbIM M €ro KOHIEHCAThl MHIYLUPOBAJIH
pelLieCCUBHBIE, CLIEIUIEHHBIE C MOJIOM, JeTaJIbHbIE MyTaluH y Ipo3oduibl. TakuM 00pa3oM, B MCCIEIOBAHHUAX
TeHETHUYECKOH aKTUBHOCTH Ta0ayHOro JibiMa ObUTH MOJYYEeHbl MHOTOYUCIICHHBIE TJAHHBIE O TOM, YTO TaOayHbIHA
JIBIM COJICP)KUT TEHOTOKCHYHBIE COEJIMHEHNs, CIIOCOOHbIE MHIAYIUPOBATh MYTAllMd B COMAaTHYECKUX KIIETKAX,
YTO MOKET NPUBECTH K Pa3BUTUIO OIYXOJeW, a TakKe B IOJOBBIX KJIETKaX, YTO MOXKET OBITh NMPUYUHOM
HaCJelyeMBbIX JIe(EeKTOB.

6. A’po3onu Bo3yxa

N3yueHne MyTareHHOCTH 3arpsi3HUTENICH, COAEp)KalluXcs B 3aIbIMJIEHHOM (FOPOACKOM) M HE3aIbIMICHHOM
(cenpckoMm) Bozayxe Ha TUMQoIMTaX YesloBeKa in vitro mokasano, 4ro 1 M3 3aJbIMICHHOTO BO3AyXa COACPKHUT
OoJIbIle MyTAareHHBIX COEIMHEHUH, YeM He3apIMiIeHHOTro. KpoMe Toro, B 3a{bIMJIIGHHOM BO3/1yXe 0OHAPYKECHBI
BEIIECTBA, MYyTareHHas AaKTHMBHOCTh KOTOPBIX 3aBUCHUT OT METa0ONMYecKOW akThBauuu. MyTareHHas
AaKTUBHOCTb KOMIIOHEHTOB adspo30Jieii BO3MyxXa 3aBHCUT OT €ro XHMHUYECKOro coctaBa. (OCHOBHBIMH
WUCTOYHUKAMH 3arps3HEHUA BO3AyXa SBISIFOTCS aBTOTPAHCIIOPT W TETUIOAIEKTPOCTAHIMH, BBIOPOCH
METaJUTyprudeckux U HedTenepepadaThBalONINX 3aBOJIOB. ODKCTPAKTHI 3arps3HUTENCH BO3/yXa BBI3BIBAIOT
XpOMOCOMHBIE a0eppanuy B KyJbTypax KJIETOK YelIOBeKa W MieKonuTaromux. llodydeHHBIE K HAcTOAIIEMY
BPEMEHHU JlaHHBIC CBUAETENILCTBYIOT O TOM, YTO a3pO30JIM BO31yXa, OCOOCHHO B 3aJbIMJICHHBIX pailloHax,
MPEJCTaBISIIOT COOOM HCTOYHUKH MYTareHOB, MMOCTYTAIONINX B OPraHU3M YelIOBEeKa Yepe3 OpraHbl JIbIXaHHS.

7. MyTareHsl B OBITY.

Bonbuioe BHMMaHME YAETSIOT NPOBEPKE HAa MYTareHHOCTb KpacuTeled ais Bosioc. MHOrMe KOMIIOHEHTHI
KpPacoK BBI3BIBAIOT MYTAllMM Y MHKPOOPTaHHU3MOB, & HEKOTOPHIE - B KYJIBType JIMMQPOUUTOB. MyTareHHble
BEIIECTBA B MPOJYKTaX IUTAHUS, B CPEJCTBaX OBITOBOM XMMHU BBISIBISITH TPYJIHO H3-32 HE3HAYUTEIBHBIX
KOHIIEHTPALMH, C KOTOPBIMA KOHTAKTHPYET YEJIOBEK B PEalbHBIX ycIOBUSAX. OIHAKO €CIM OHM MHIYLUPYIOT
MYTaIllH B 3apPOJBIIIEBBIX KIETKAaX, TO ATO MPUBEAET CO BPEMEHEM K 3aMETHBIM HOMYJISIIIMOHHBIM dPQeKTam,
[IOCKOJIBKY K@KIBII UENIOBEK II0JydyaeT KakKylo-TO [O03y IMIIEBBIX U OBITOBBIX MyTareHoB. bbigo Obl



HETNPaBUILHO JyMaTh, YTO 3Ta TpyIla MYTarcHOB IMOSIBHJIACH TOJBbKO ceiiuac. O4eBHIHO, YTO MyTarcHHbBIC
CBO¥CTBA muIK (Hampumep, apIaTOKCHHBI) M OBITOBOM Cpebl (HampuMmep, AbIM) ObLIM M Ha PAHHUX CTaIHSIX
pPa3BHUTUSL COBPEMEHHOrO ueyoBeka. OIHAKO B HACTOSIIEE BpPeMsl B HAlll OBIT BBOJUTCS MHOTO HOBBIX
CUHTETUYECCKUX BEIIECTB, UMCHHO 3TH XMMHYCECKUE COCJAMHCHUS JIOJDKHBI OBITh Oe3omacHbl. YemoBedeckue
MOMYJISIIMA YK€ OTATONICHBI 3HAYMTENBHBIM TPy30M BpeOHbIX MyTaruil. [lodToMy ObIIO OBl OMHUOKOM
YCTaHABIIUBATh JJI TCHETUYCCKUX M3MCHECHUN KaKOW-IMOO JIOMYCTUMBIH YPOBEHb, TEM 00JIee YTO eIle HE SICCH
BOIPOC O MOCJIEACTBUSAX MOMYJISITUOHHBIX U3MEHEHHI B PE3yJIbTATE MOBBIIICHUS MyTaIl[HOHHOTO mpotecca. s
OOJIBIIIMHCTBA XUMUYIECKUX MYTarcHOB (€CIIH He JUIs BCEX) OTCYTCTBYET MOPOT JCHCTBHSI, MOYKHO T0J1arath, 4To
MpeeNbHO JIOMYCTUMOM «TCHETHUECKH-TTOBPEKAAIONICH)» KOHIICHTPAIUU I XUMUYECKUX MYTarcHOB, Kak W
1036l (pr3uUecKux (haKTOPOB, CYIIECTBOBATh HE JOJDKHO. B 11eIoM, HY)KHO CTapaThCs MEHbIIE yIOTPEONIATh
OBITOBOM XWUMHH, C MOIOIIUMH CpEICTBAaMH padOTaTh B TepuaTkax. [Ipu OIlEHKE OMAacCHOCTH MyTareHesa,
BO3HUKAIOIIETO TMOJ BIHSHUEM (DaKTOPOB BHEIIHEH cpelpl, HEOOXOJWMO YUYUTHIBATH CYNICCTBOBAaHUEC
€CTCCTBCHHBIX AHTUMYTarcHOB (HampuMep, B mwmiie). B 3Ty rpymmy BXOIAT MeETa0OIHMTHI PAacCTCHUH U
MUKPOOPTaHU3MOB — aJIKaJIOU]Ibl, MUKOTOKCUHBI, aHTUOMOTHKH, (PIIaBOHOU/IBI.

3amgaHus:
1. CocraBbre Tabmuily «VICTOUHUKYA MyTarcHOB B OKPYIKAIOIICH CpeJie U MX BIUSHHE HAa OPTaHH3M YCIIOBEKa
HcTouyHMKY ¥ IPUMEPBI MyTareHOB B CPeIc Bo3MoskHBIE TOCIIEACTBHS HA OPTaHU3M YeJI0BEeKa

2. Vcnonb3ys TEKCT, cliejaiTe BBIBOJ, O TOM HAaCKOJLKO CEPhE3HO Balll OPTaHU3M IOJBEPraeTcs BO3JACHCTBUIO
MyTareHOB B OKpY’KaloIled cpele U COCTaBbTe PEKOMEHJAIMM 110 YMEHBUICHWIO BO3MOXKHOTO BIMSIHUA
MYTarceHOB Ha CBOM OpPraHU3M.

IIpakTHyeckas padora
Tema : «Onucanne ocodeii 0HOT0 BHAA 10 MOP(}OJIOTHIECKOMY KPHTEPHIO»
Leabr paboThl: yCBOWTH TMOHATHE «MOP(OIOTHUECKHN KpPUTEPU», 3aKpENuTh YMEHHE COCTaBIAThH
ONHCATENbHYIO XapaKTEPUCTUKY PACTEHUI.
O0opynoBanue: repOapuii 1 pUCYHKH pacTEHUI.

Xonx padoThl
Kparkue TeopeTudeckne cBeIeHust

[onsatne «Bum» Obut BBenéH B 17 B. /. Peem. K. JIuHHEH 320K OCHOBBI CUCTEMAaTHKH PACTCHUH U
JKUBOTHBIX, BBEN Ui 00O3HAUeHUS BHJa OMHAPHYIO HOMEHKJIATypy. Bce BUABI B TpHpOJie MOABEPraroTCs
M3MEHYMBOCTH M PEAThHO CYIIIECTBYIOT B Ipupojie. Ha ceroqusamamii J6Hb ONMCaHO HECKOJIBKO MITH. BHIOB, 3TOT
MIPOIIeCC MPOJIOIDKAETCS U ceituac. Buibl HEepaBHOMEPHO pacIpeieNIeHbI IT0 BCEMY 3€MHOMY IIapy.

Bun — rpymma oco0eid, UMeomux oOIIue NPU3HAKK CTPOCHHUS, OOIee MPOUCXOXKICHUE, CBOOOIHO
CKPELIMBAIOIUECS MEXKIY COOOM, NAIOIIMX IJIO0OBUTOE TOTOMCTBO M 3aHUMAFOIIUX OIPEACIEHHBIN apeall.

UYacro mepes OuomoraMu BO3HHKAET BOTPOC: MPHUHAJIEKAT JIM JAHHBIE OCOOW K OJHOMY BUAY WIH HET?
JUJ1s 3TOTO CYIIECTBYIOT CTPOTHE KPUTEPHH.

Kputepuii — 3TO mpu3HAK, MO0 KOTOPBIM OOWH BHA OTAWYaeTcs OT apyroro. OHH Ke SIBISIOTCS
M30JIMPYIOIIKUMU MEXaHU3MaMHU, MPEMSITCTBYIONIMMH CKPEIIMBAHUIO, HE3aBUCUMOCTH, CAMOCTOSITEIbHOCTU BUJIOB.

BunoBsie kputepuu, Mo KOTOPHIM MBI OTJIMYAaEM OAHWH BUJ OT JAPYTOro, B COBOKYITHOCTH OOYCIIABIMBAIOT
TEHETUIECKYTO M30JISIIUIO BHIOB, 00ECIIeUnBasi CAaMOCTOSTEIFHOCTD KaXKI0TO BHIa M pa3HOOOpasre uX B PUPOJIE.
[ToaTomMy M3ydeHre BUIOBEIX KPUTEPUEB UIMEET ONPEACIIIoNIee 3HaUCHUE TSl IOHMMAHNS MEXaHU3MOB TIpoIecca
SBOJIIOLIMHU, TPOUCXOISIIECTO HA HAILICH IJIaHeTe.

1. PaccmoTpuTe pacTeHus IByX BHJIOB, 3aIIMIIUTE UX HA3BAHUS, COCTABBTE MOP(OIOTUIECKYIO
XapaKTePUCTUKY PACTEHUH KaXKAOTO BUJA, T. €. ONUIINTE OCOOEHHOCTH WX BHEIITHETO CTPOEHUs (0COOEHHOCTH
JIUCTHEB, cTeOIell, KOpHEH, IBETKOB, TJIOJ0B).

2. CpaBHUTE pacTCHUS JIBYX BHUJIOB, BBISIBUTE YEPTHI CXOJICTBA M pa3inyusi. UeM 0OBSCHSIIOTCS CXOJICTBA
(paznuuns) pacTeHwit?
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Cewmn

CouseTne KucTb Mnop cTpy4oK

- Mpu3HaKkK CeMelcTBa KPecTOUBeTHbIX

Cypenx
00bIKHOBEHHanA

- PacTeHns cemencTsa KpecToUBeTHbIX

BbinoJsiHenune padoThl
1.PaccmoTpuTe pacTeHus JBYX BHJIOB M ONUILIUTE UX MO IUIAHY:
1) Ha3BaHUE pacTeHUs
2) 0cOOEHHOCTH KOPHEBOI CUCTEMBI
3) ocobeHHOCTH CTEOISA
4) 0COOCHHOCTH JIUCTA
5) 0COOEHHOCTH I[BETKA

6)0COOCHHOCTH TIIOAA
2.CpaBHHTE paCTCHHSI OTMIMCAHHBIX BHIOB MEX/Y COOOH, BBISBUTE YEPTHI MX CXOJICTBA M PA3ITUYMSI.

KoHTpoJbHbIE BONPOCHI
1. Kakue nononHuTeNbHbIE KPUTEPUN HCIIOIB3YIOT YUEHBIE TSl ONpeieieH s Buaa?

2. Uro mpensTcTBYET CKPEUIMBAHUIO BHJIOB MEXIY COOOM
BeiBon:

punoxenne Ne 1.
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IMpunoxenne Ne 2.

CrtpoeHne KOpHeBoii
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CHUCTEMBbI

IMpunoxenue Ne 3.

Couserust
I[BeTku 00Opa3yroTcs Ha moderax. OUeHb PEKO OHU PACIIOIOKEHBI 10 0uHOYKe. ['opa3o valie nBeTKH
cOOpaHbI B 3aMETHBIC TPYIITbI, KOTOPBIC HA3BIBAKOTCS COIBETUAMU. Hauano u3y4eHHIo COBETHH MOI0KEHO
opu10 JImaueeM. Ho 11st HEero colBeTHE HE ABIBUIOCH TUIIOM BETBIIEHHS, a CIIOCOOOM I[BETEHUS.
B comBetHsx pa3nuyaroT IiIaBHYI U OOKOBYIO OCH (CHASUME MM Ha IIBETOHOXKKAX ), TO TAKUE COLIBETHUS
Ha3bIBAKOT HpOCTI)IMI/I. ECHI/I IIBETKU HaA 6OKOBI)IX OCAX — TO 3TO CIIOKHBIC COLIBETHUA.

Tun con Cxema Ocobennoctu IMpumep
BeTHS conBeTHs

[IpocTeie conBeTus

Kucts OtnenbHBIE OOKOBBIC IIBETKU CHUIIAT HA YATUHEHHON Yepémyxa,
TJIAaBHOM OCH M TIPY ATOM UMEIOT CBOM IIBETOHOXKH, JAHBIII, KaITyCcTa
NPUOIU3UTEILHO PABHOMN JIJTMHBI

Konoc I'maBHas ock Oojce UK MeHee y,Z[J'II/IHéHHaH, HO HOI[OpO)KHI/IK,

OBCTKHU oe3 HOXKCK, T.C. CHIAYHUC. ATPBINTHUK

OENOKPBUILHUK

TTouarok i:E OTnudgaercs OT KoJIoca MACUCTON yTOMIMIEHHOH ochio.  Kykypysa,
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Tun coix
BeTHSA

Kopsunka

I'onoBka

30HTHK

[IuTox

Cxema
couBeTHs

T
G
T
v

Cro>xHEIe CONBECTHA

CrnoxxHas
KHUCTh WIN
METENKa

CI10>XHBIN
30HTHK

CI10>XHBIN
KOJIOC

i
it
&

Oco0enHnocTn

LBeTku Bcerna cuasgyme U CUAAT Ha CUIIBHO
YTONIIEHHOM U PaCIIMPEHHOM KOHIIE YKOPOUEHHOM
OCH, IMEIOIIEM BOTHYTHIM, INTIOCKUNA MU BBITYKJIBbIH
Bua. [Ipu 3TOM corBeTHEe CHapy>kKH UMEET TaK
Ha3bIBAEMYIO 00EPTKY, COCTOAIIYIO U3 OJHOIO HIIH
MHOT'O TIOCJIEIOBATENbHBIX PSIIOB IPULIBETHBIX
JIUCTHEB, CBOOOTHBIX WIIM CPOCIINXCA.

I'maBHas ock CHIILHO YKOpOUCHa, OOKOBEIE IOBCTKH
CUASAINC UKW TOYTU CUAAYNEC, TCCHO PACIIOJIOKCHHBIC

ApYT K IpyTy.

I'maBHas ock SBISETCS] yKOPOUEHHOH; OOKOBBIC
LBETKH BBIXOJIST KaK OBl M3 OJIHOTO MECTa, CUAAT Ha
HOXKaX pa3HOU JJIMHBI, pacIoiarasicb B OTHON
IJIOCKOCTH MJIM KYIIOJI000pa3HO.

Otnm4aeTcs OT KUCTH TEM, YTO HM’KHHUC LIBETKHU
HUMCIOT AJIMHHBIC IBETOHOXKH, TaK YTO B pE3YJIbTATEC
LIBETKU pacroiaratoTcsa rno4Tu B OHHOﬁ IIJIOCKOCTH.

OT rimaBHOM ocH OTXOAT OOKOBEIE BCTBAIIUECA OCH,
Ha KOTOPBIX PACIIOJJIOXECHBI HBETKU UJIU IIPOCTHIC
COLBCTHA.

OT yKOpO4YEHHO INIaBHOIM OCH OTXOAST MPOCTHIE

COLBCTHA.

OT,I[GJ'IBHLIC KOJIOCKHU PACIIOJIOKCHBI Ha IJIaBHOM OCH.
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Ipumep

Powmarika,
OJlyBaHYUK, acTpa,
MOJCOJTHEYHHK,
BacHuJIEK

Knesep, ckabuosza

IIpumyna, nyk,
BHUIIIHA

I'pyma, cniupes

Cupenb, 0BEC

MopkoBb,
NeTpyIKa

Poxp, nrenuna,
SIUMEHB, NBIpEn



Hpniaoxenue Ne 4
dopmyJa HBEeTKA
J1J1s1 yCIIOBHOTO BBIPA)XKEHUSI CTPOCHNS [IBETKOB MPUMEHSIOT (hopMyJbl. [ cocTaBieHus: GOpMyIibl IIBETKA
UCIIOJIB3YIOT CIIEAYIOLINE 0003HAUEHUS:

(0] HpOCTOfI OKOJIOIIBCTHHK, COCTOHHII/IfI N3 OJHHUX YallCJIMCTUKOB HUJIN U3 OJHUX JICTICCTKOB, €I'0 YaCTH
HAa3bIBAIOT JIMCTOYKAMH OKOJIOIIBCTHHUKA

q Yamreuka, COCTOUT M3 YaIICTMCTUKOB

J BeHuuk, COCTOUT U3 JICIIECTKOB

T TrramHka

II Ilectuk

1,2,3,... KonmdgecTBo 3meMeHTOB 1BeTka 0003HavaeTcs mudpamMu

, OprHaKoBbIE YaCTH LIBETKA, pa3inyaromuecs mno popme
() Cpocirecs 9acTH IBETKA
+ PacnionoxeHue 3J1EeMEHTOB B [iBa Kpyra

BepxHsist vt HIDKHSS 3aBsi3b — YEPTOUKON HaJ| MM 10J] U PO, KOTOpas MOKa3bIBAET KOJIUIECTBO
MECTUKOB

—

HenpaBunbHblil IBETOK

*

[IpaBUIbHBIN LIBETOK
OIHOIIOJBINA TEIYMHOYHBINA IIBETOK

OIHOIIOJBIN IECTUYHBII I[[BETOK

3
?
{;5“ JIBynoJIbIiA

0 Uwmciio yactel 1BeTKa, MpeBhImaoniee 12

[pumep dpopmynsl nBetka ButiHU: *UsJIs Ty, Iy
IIpuioxenne Ne S.
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Puc. 9. [Tnoper & - mmictoesa; B - Bob; B - crpyaox;, T - xopobowa; [T - 2eproera; E - cenemra,
K - opex, 5 - mEvepromen, H - gpobeedt moom; K - smoctasa; J1 - arogg,
W - cnoxeedt oy ey bmnar, H - afmom

Ipunoxenue Ne 6.

PacnpocTpaHeHne CeEMSH 1 NoL0B

Cnocobhbl
pacnpocTpaHeHusa

Pas6pacbiBa-
HUuem

A & Y & )

Betpom

’ KMBOTHbIMU ‘ YenoBekom Boaon

[

IIpakTuyeckas padora
Tema: «Ilpucnoco6jieHne OpraHu3MoB K pa3HbIM cpenaM ooutanusi (K BOJHOI, Ha3eMHO-BO3AYLIHOIA,
MOYBEHHOM)»
Ilens: Hay4unTHCS BBISBIATH YEPThI MPHCIIOCOOICHHOCTH OPraHU3MOB K cpefe OOMTaHUS M YCTaHABIMBATh €€
OTHOCHUTEINIBLHBIN XapakTep.
Oobopyoosanue: tepOapHble 00pa3lbl PacTCHUN, KOMHATHBIC PACTCHHsS, Yydela WIM PUCYHKH JKUBOTHBIX
Pa3INYHBIX MECT OOUTAHHSI.
Xoo0 pabomut
1. Onpenenure cpenay oOMTaHUS PACTEHHS MM KUBOTHOTO, IPEJIOKESHHOTO BaM ISl HCCIIe0BaHus. BeisiBuTe
4epThl ero MPUCIIOCOOICHHOCTH K cpefe oOuTaHus. BEISIBUTE OTHOCHTEIBHBIH XapakTep MPUCIOCOOIEHHOCTH.
[lony4yennsie nanHble 3aHecuTe B TadIuLy «lIpucmocobIeHHOCTs OPraHu3MOB U €€ OTHOCUTENBHOCTDY.
IIpucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCHTEJIBHOCTD
Tabmuma 1

Ha3zpanue Cpena obutanust  |YepThl MpHUCIIOCOOIEHHOCTH K cpezie|B uém BeIpakaeTcsi OTHOCHTEIILHOCTD
BHJIA obuTaHus MIPUCIIOCOOIEHHOCTH




2. V3yuuB Bce MpeIoKEeHHbIE OPTaHU3MBbl M 3alI0JHHUB TaOJHIly, HA OCHOBaHHWM 3HAHWW O ABMKYIIUX CHIJIAX
ABOJIIONHUY OOBSICHUTE MEXaHU3M BO3HUKHOBECHHUS MTPUCIIOCOOJICHUH M 3aIUIIUTE OOIIHIA BBEIBO/.

Bonkwon
nec ;pt.w

ARTen

AoXxaeBoii yepsb u ero ABMXKEHUue
B noyse.

3. CooTHecuTe MpuBeIEHHBIE TPUMEPHI MPUCTIOCOOIEHUH C HX XapaKTEPOM.

®opMa Tena najJsovYHuKa
Oxpacka 00Kbeil KOPOBKU
SIpkue nsATHA Y I'yCEHHIL
CrpoeHnue mBeTKa OpxXuaen
Bremnuii BUI1 MyXu-XKypyallKu
®dopma 11BETOYHOr0 OOoroMosna
0. IToBenenne xxyka-6oMOapampa

IIpenynpexnaromas okpacka
[IpucnocoburenbpHOE MOBEACHNE

Oxpacka mepcty 6e10ro MeaBe s 1. TlokpoBUTENHCTBEHHAS OKpacKa
Oxpacka xxupada 2. MackupoBka
Oxpacka mmens 3. Mumukpus

4.

5.

BoOoo~Noar~wNOE

BriBoxa:

IIpakTuyeckas padora
Tema: «AHAIU3 U OLIEHKA PA3JINYHBIX THIIOTE3 MPOUCXOMKICHUS HKUZHID)
].le.]'lb: 3HAaKOMCTBO C pa3/IMYHbIMU I'MIIOTE3aMU IIPOUCXOKACHUSA )KMU3HU Ha 3emie.
Xoa padoThI.
1. TIpouwntars TekcT «MHOrooOpasue Teoprii BOSHUKHOBEHUS JKU3HU Ha 3eMiIey.
2. 3anoiHUTH TAOIHILY:

Teopun u | CymHOCTb TEOPUH UM TUIOTE3BI [oxa3arenscTBa
THIIOTE3bI

«MHoroo6pasne Teopuii BOSHUKHOBEHHS KU3HU HA 3eMuie».
1. Kpeanmonusm.

CorracHO 3TOW TEOpHWH JKW3HH BO3HUKIIA B pE3ylbTaTe KaKOT0-TO CBEPXBECTECTBEHHOTO COOBITHS B
nponutoM. Ee mpupepkKuBaroTCS IOCIENOBATEIN TOYTH BCEX HAWOOJIEe PacHpOCTPaHEHHBIX PETUTHO3HBIX
Y4EHHUH.

TpaguuMoHHOE HWYAEHCKO-XPUCTUAHCKOE TPEICTABIEHUE O COTBOPEHUM MHUpa, U3JIokeHHOoe B KHure
BrITHS, BRI3BIBAJIO M MPOJIOIIKAET BBI3BIBAThH CIIOPBI. XOTS BCE XPUCTHAHE MPU3HAIOT, 4YTO bubnus — 310 3aBeT
lNocnioga moasM, o BOMIPOCY O AJIUMHE «IHS», yioMuHaBiierocs: B Kuure beITus, cylmecTByoT pa3Horiacusi.

HexoTopsie cunTaroT, 9TO MHP M BCE HACEISIONIME €r0 OPTaHW3MBI OBLIM CO3MaHBI 32 6 mAHEH mo 24
gaca. Jl[pyrue xpucTmaHe HE OTHOCATCSA K buOnmm kKak K Hay9HOW KHUTE W cunTaioT, yTo B Kuwmre beiths
W3JI0’)KEHO B TOHSATHOW IS JIFOZEH (hopMe TEOJOTUYECKOE OTKPOBEHUE O COTBOPEHHU BCEX JKUBBIX CYIIIECTB
BCEMOTYIIUM TBOpLIOM.



[Iponiecc 60xKECTBEHHOTO COTBOPEHUSI MUPa MBICJIUTCS KaK UMEBLINM MECTO JMIIb OHAX/bl U IOTOMY
HEJOCTYIHBIH 11 HAOMOAEHWs. DTOro IOCTaTOYHO, YTOOBI BBIHECTH BCIO KOHLENIHUIO O0XKECTBEHHOTO
COTBOPEHHsI 3a PAaMKH HAy4yHOro HccienoBaHMa. Hayka 3aHMMaeTcss TONBKO TEMH SBICHUSIMH, KOTOpBIE
MOJAAI0TCS] HAOMIOACHUIO, 8 TIOTOMY OHA HUKOTAA HEe OyJeT B COCTOSHHM HH JIOKa3aTh, HU ONPOBEPTHYTH 3Ty
KOHIIETIIIHIO.

2. Teopusi CTAMOHAPHOI'O COCTOSIHMS.

CornacHo 3Toil Teopuu, 3eMiIsl HUKOTJa HE BO3HUKAJa, a CYIIECTBOBANA BEUYHO; OHA BCETZa CIIOCOOHA
MO AEP’KUBATh XKU3Hb, a €CIIM U U3MEHAJIACh, TO OUE€Hb MaJIO; BUJIbI TOXKE CYIIECTBOBAIN BCETAA.

CoBpeMeHHBIE METO/IbI JATUPOBAHNS AAIOT BCe O0Jiee BHICOKHUE OLIEHKH BO3PAcTa 3eMJIH, YTO MO3BOJISET
CTOPOHHUKAaM TEOPHUH CTALMOHAPHOTO COCTOSIHMS MOJIaraTh, 4yTo 3€MJs M BUJBI CYLIECTBOBAIM Bcernza. Y
Ka)XI0T0 BUZA €CTh JABE BO3MOXKHOCTH — JINOO M3MEHEHHE YHCIIEHHOCTH, TM00 BHIMUPAHUE.

CTOpPOHHHMKH 3TOH TEOpUM HE NMPHU3HAIOT, YTO HAJIMYUE WM OTCYTCTBHE OIPEAEICHHBIX MCKOIAEMBIX
OCTAaTKOB MOXKET YKa3blBaTh HAa BPEMs MOSBIEHHUS WM BBIMHPAHHUS TOTO WIM WHOTO BUAA, U HPUBOAAT B
KayecTBE IMpHUMepa MPeICTaBUTENsl KUCTENEphIX pbl0 — mnatuMmepuio. 1lo ManeoHTOJIOTHYEeCKUM JaHHBIM,
KHCTeTnepble BEIMEpIN 0koj10 70 MiH. jeT Ha3an. OHAKO 3TO 3aKIIOYCHHE MPHIUIOCH IEPECMOTPETh, KOTraa B
paiione Manarackapa ObITM HaWICHBl JKUBBIE NpPEACTABUTENH KHUcTenepblX. CTOPOHHUKH TEOpUHU
CTallMOHAPHOT'O0 COCTOSIHMSA YTBEP)KIAIOT, YTO, TOJIBKO H3ydas HBIHE JKHUBYIIME BUABI U CpaBHUBAas UX C
HCKOMAeMbIMH OCTAaTKaMH, MOKHO JA€JaTh BBIBOA O BBIMHPAHHMHM, A2 U TO OH MOKET OKa3aTbCs HEBEPHBIM.
BHe3anHoe nosiBjIeHHE KaKOro-nu00 MCKONMAeMOIo BHA B OMNPEAEICHHOM IUIACTE OOBSICHAETCS YBEIHYCHUEM
YHCJICHHOCTH €T0 MOMYJISIIUH WK IepEMEIICHUEM B MECTa, OJIarONPUSITHBIC JJIsi COXPAHEHHS OCTAaTKOB.

3. Teopusi nancnepmum.

Ota Teopus He IpeAIaraeT HUIKaKoro MexaHu3Ma 11l OObSICHEHUS] IEPBUYHOTO BO3HUKHOBCHHUS KHU3HH,
a BBIIBUTaeT HJEI0 O €€ BHE3eMHOM NpoHcXokiaeHuU. [lo3ToMy ee Henb3s cUMTaTh TEOpHE BO3HUKHOBEHUS
KHU3HH KaK TaKOBOH; OHA MPOCTO MEPEHOCUT MpobieMy B Kakoe-To Jpyroe mMecTo Bo Bcenennoi. ['mmoresa
oputa BeiBuHYTA HO. JInbuxom u I'. Puxtepom B cepennae XX Beka.

CornacHo THIIOTE3¢ MAHCHEPMHUU KM3HD CYLIECTBYET BEYHO M NEPEHOCUTCS C IUIAHETHl Ha IJIAHETY
MeteopuTamu. I[IpocTeiiiine opraHu3Mbl MM UX CHOPBI («C€MEHa >KU3HM»), TOMajas Ha HOBYIO IUIAHETY U
Hailns 31ech OJarompusATHBIE YCIOBUS, Pa3MHOXKAIOTCS, AaBas HAyalo 3BONIOLMH OT MPOCTEHIMX (OpM K
CJIOKHBIM. BO3MOXHO, 4TO XM3Hb Ha 3eMile BO3HHMKIA U3 OAHON-EIUICTBEHHON KOJOHHH MUKPOOPTaHU3MOB,
3a0pOIICHHBIX U3 KOCMOCA.

Jns 00OCHOBaHMS ASTOW TEOPUU HCIOJB3YIOTCS MHOTOKpaTHbie mosBieHuss HJIO, HackanbHBIC
n300paKeHUsl MPEIMETOB, MOXOXKHUX Ha PAKEThl M «KOCMOHABTOBY», a TaKXKe COOOIIEHHs SIKOOBI O BCTPEYax C
WHOIUTaHETSsHaMH. [Ipy W3ydeHHH MaTepualioB METEOPHTOB M KOMET B HHUX OBLIM OOHapyKeHbl MHOTHE
«TIPEAIIECTBEHHUKH >KUBOT0» — TaKHe BEIIeCTBa, KaK IIMaHOTEHBbl, CHHHWJIbHAS KHCJIOTa M OpraHHYecKue
COEAMHEHHS, KOTOPBIE, BO3MOXHO, CBIIPAJIN POJIb «CEMSH», MTaJaBIINX Ha TOIYI0 3eMITIO.

CropoHHMKaMu 3TOH rumorte3bl ObuiM Jaypearbl HoOemeBckoit mpemun @. Kpuk, JI. Opren. @. Kpuk
OCHOBBIBAJICS HA IBYX KOCBEHHBIX JOKa3aTeIbCTBAX:

* YHHBEPCAJbHOCTH I'€HETHYECKOTO KOAA;

*  HeoOXOAWMOCTH AJISi HOPMAJIBHOTO MEeTab0JIM3Ma BCEX JKUBBIX CYIIECTB MOJIMOIEHA, KOTOPBII BCTpeyaeTcs
ceiluac Ha IUJIaHETe KpaiiHe PeaKo.

Ho ecnu »13Hb BO3HHUKIIA HE HA 3eMIle, TO KaK OHA BO3HHUKIIA BHe ec”?

4. ®uznvyecKue runoTe3bl.

B ocHOBe (pu3ndeckux TUMOTE3 JIEKUT MPU3HAHUE KOPEHHBIX OTIMYUI JKUBOTO BEIIECTBA OT HEKUBOTO.
PaccmoTpum rumoTe3y npoucXoxXACHIS JKU3HH, BRIIBUHYTYIO B 30-¢ roapl XX Beka B. . Bepranckum.

B3risinel Ha CyIIHOCTB KU3HU NpHUBEIH BepHaacKoro K BEIBOAY, YTO OHA MOsIBUJIAch Ha 3emiie B popme
ouocdepsl. Kopennsle, pyHIaMeHTaIbHbIE 0COOEHHOCTH XKMBOTO BELIECTBA TPEOYIOT ISl €r0 BOSHUKHOBEHHS
HE XUMHYECKHX, a (pU3ndyeckux mporeccoB. ITO JOHKHA ObITH cBOoeoOpa3Hasi KatacTpoda, MOTpsSICeHHe CaMuX
OCHOB MHUPO3/aHUS.

B cootBercTBum ¢ pacnpoctpaneHHbIME B 30-X romax XX Beka rumorezamu oOpasoBaHus JIyHbI B
pe3ynbTaTte OTphIBA OT 3€MJIM BEIeCTBa, 3alOJHSBINErO paHee THXOOKEaHCKyI0 BHaauHy, BepHaackwii
MIPEIONIOKMI, YTO 3TOT TMPOIECC MOT BBI3BaTh TO CIHPAIBbHOE, BUXPEBOE JIBHKEHHE 3€MHOTO BEIIECTBa,
KOTOpOe 0OJIblIIe HE TOBTOPUIIOCH.

Bepnaackuii mpoucxokaeHue JKU3HH OCMBICIIMBAN B TE€X jK€ MacIuTadax ¥ WHTEpBajax BPEMEHH, 4TO U
BO3HMKHOBeHHE camoii Bcenennoil. Ilpu karactpode ycCIOBHs BHE3AITHO MEHSIIOTCS, M M3 IPOTOMATEPUH
BO3HUKAIOT XKHBasi U HEXXHUBAsI MaTEPHUS.

5. XumMu4yeckne runoressl.

Ora rpynma THUIOTE3 OCHOBBIBAETCS HA XHMHUYECKOH cre-muduke >KU3HU W CBS3BIBaET €€
MIPOMCXOXKIEHUE ¢ UcTOpHer 3emiu. PaccMOTpHUM HEKOTOPBIE TUITOTE3BI 3TOM TPYIIIHL.

* YV HCTOKOB UCTOPHM XUMHUYECKUX THUIOTE3 CTOANM 6033penus J. Iexkensn. I'€Kkenmb cuuTal, 4To
CHavasa 1o/ JeHCTBUEM XUMUYECKUX U (U3UUECKUX NPUYMH TOSBUIINCH COSIMHEHNUS YTIIepoia. DTH BEIIeCTBa
[IPEICTaBIsUIN cOOOH HE pacTBOPHI, a B3BECH MaJICHBKMX KOMOUKOB. IlepBuuHBIE KOMOUKM OBUIN CIIOCOOHBI K



HAKOIUICHUIO PA3HBIX BEUIECTB M POCTY, 32 KOTOPBIM CIIEAOBAJIO JEICHHE. 3aTeM IOSBUIACH Oe3bsiiepHast
KJIETKa — MCXOIHas popMa I BCeX JKUBBIX CYIECTB Ha 3eMIIe.

*  OnpexnencHHBIM 3TAallOM B Pa3BUTHHM XMMUYECKHX TUINOTE3 abuoreHesa crana xonyenyus A. H.
Onapuna, BoinBuHyTas uM B 1922—1924 rr. XX Beka. ['mnoreza OmnapuHa mpenctaBisieT coOoil cuHTE3
nmapBuHU3MA ¢ Onoxmmuei. [1o OmapuHy, HacIeICTBEHHOCTh CTalla CIIeJICTBHEM oTOopa. B rumoteze OnapuHa
XKelaeMoe BBIAACTCS 3a JeicTBUTENbHOEe. CHavyama Hee OCOOCHHOCTH KHM3HU CBOISTCS K OOMEHY BELIECTB, a
3aTeM ero MOJCIMPOBAaHNE OOBSIBISICTCS PELICHHOM 3araJIki BOSHUKHOBEHUS JKU3HU.

. Tunomesa [owc. bepnana mnpeanonaraeT, 4ro aOHMOT€HHO BO3HHKIINE HEOOJBLINE MOJCKYJIbI
HYKJIEMHOBBIX KHUCJIOT U3 HECKOJBKHX HYKJIECOTHIOB MOIJIM CPa3y >K€ COCOUHATHCS C TEMH aMHUHOKHCIOTAMH,
KOTOpPbIE OHH KOAMUPYIOT. B 3TOH runore3e nepBruyYHas )KUBast CHCTEMa BUANUTCA KaK OMOXHUMHYECKas )KU3Hb 0e3
OPTraHU3MOB, OCYILIECTBIIIIONIAs CaMOBOCIIPOU3BeeHNE 1 0OMeH BemecTB. Opranusmel xe, no J[x. bepnany,
MOSIBIISIFOTCS. BTOPUYHO, B X0J1e 000C00JIEHUS OTACIBHBIX YYaCTKOB TaKOH OMOXMMUYECKOM JKU3HHU C IOMOLIBIO
MeMOpaH.

. B kagectBe mocienHell XMMHYECKOM THIIOTE3bl BO3HHMKHOBEHHUS JKM3HM Ha Halledl IutaHeTe
paccmotpum eunome3zy 1. B. Boiimkesuua, BbimBuHYTY0 B 1988 rtomy. CormacHo »3TOi THIOTE3E,
BO3HHKHOBCHHE OPraHMYECKHX BEIIECTB IEPEHOCHTCS B KOCMHYECKOE IMPOCTPaHCTBO. B crmenuduueckux
YCIIOBUSAX KOCMOCA UAET CUHTE3 OPraHUYeCKUX BeUIeCTB (MHOTOYUCIICHHBIE OpIIaHMYECKHUE BEIIeCTBA HalICHBI
B METEOPHUTAX — YTJIEBOJbI, YIIEBOAOPObI, A30TUCThIE OCHOBAHUS, aMUHOKHCIIOTHI, KUPHbBIE KUCIIOTHL U Ap.).
He wuckmoueHo, 9TO B KOCMHYECKHAX MPOCTOPAaX MOTIHM 00pa3oBaThcs HYKICOTHAB n naxe moiekynsl JJHK.
Ojnako, Mo MHEHHMIO BOWTKeBHMYa, XHMHUYECKass 3BOJIONMS Ha OONbIIMHCTBE IIaHeT COJIHEYHOH CHUCTEMBI
OKa3zallaCh 3aMOPOXEHHOM W MpOAODKWIACH JHIIb Ha 3emie, Halis TaMm mnoaxodsmue yciuoBusa. Ilpu
OXJIXKJICHUM M KOHIEHCALUH I'a30BOM TYMaHHOCTH Ha MEPBUYHON 3emile OKazaics Bechb HAOOp OpraHWYecKux
COCHHHCHHﬁ. B »stux YCIOBHUAX KHUBOC BCHICCTBO IMOABUJIIOCH W KOHIACHCHUPOBAJIOCH BOKPYI' BO3HHKIINX
adouorenno monekyn JJHK. Wtak, o runorese BoliTkeBnYa nepBOHAYAILHO MMOSBUIIACH )KU3Hb OMOXUMUYECKAS,
a B XOI€ €€ IBOJIIOLMH HOSBUINCH OTICIbHBIC OPTraHU3MBI.

KonTpoashbie Bonpockl: Kakoit Teopun npuaepxuBaeTech Bbl JuuHo? [Touemy?

BriBOna:

IIpakTHyeckass padora
Tema: «KAHAJTU3 U OlIEHKA PA3JINYHBIX THIIOTE3 0 MPOMCXOKIEHHH YeJIOBEKa
Leab padoThl: Ha IPUMEPE OCHOBHBIX THIIOTE3 O MPOUCXOXK/ICHUH YeJIOBEKa BEIPA0OTATh HABBIKH
KPUTHYECKOT'0 aHAJIN3a HAYYHBIX (JaKTOB, CBHCTEIILCTBYIOLIMX 32 HJIM IPOTHB OIPEAETICHHbIX THITOTES.
IIpuodperaemble yMEHHsSI 1 HABBIKH: YMEHUS BBISBIIATH M OLCHUBATH Pa3iIMYHBIE TUTIOTE3bI TPOUCX 0K ICHHS
YeJIoBeKa.
OcHaluleHue padoyero Mecra: yueOHUK, TETpab, PyuKa, KapaHIall, JHHEHKA.

Iopsinok BbINOJHEHUS PadOTHI
3ananue Ne 1.
Ha pucyHke n300pakeHbl STarbl SBOJIONHY YenoBeka. ONHImTe 3TH dTarnbl (T1e ObUTH 00HAPYKEHBI,
poct, 06beM Mo3ra, 00pa3 KH3HH).

3aganue Ne 2.
PaccmoTtpuTe npesioxkeHHbie BaM (DaKThl, ¢ TOYKH 3pEHHUS apI'yMEHTAIIMA OCHOBHBIX THIIOTE3 O
MIPOUCXOXKJICHUU YEJIOBEKA: « DBOJIIOLIMOHHBIN MyTh U COTBOPEHUEY.

3aganme Ne 3.
Pa3mectuTe QakThl B COOTBETCTBYIONIHNE STYCHKH TAOIHUIIBL.

®aKThl, CBUJIETENbCTBYIOMME 3a | DaKThl, CBUJIETENbCTBYIOIINE 3a
THNOTE3Y O NPOUCXOKIECHUU THIOTE3Y O CO3JaHHUU YEJIOBEKA HeiitpansHbie GakThl
YEJIOBEKA OT )KMBOTHBIX BBICIIMM MHTEJUIEKTOM

IIpennoxenHble GPaAKThI:
1. Hannuue y yenoBeka uieHOpa3aeIbHON peuu.




2. Hannune B pa3HBIX T€OJOTHYECKUX CIOSIX MCKOTAeMBIX OCTAHKOB KUBOTHBIX, HE CYIIECTBYIOIINX B
HBIHEIITHEE BpeMs.

3. CmocoOHOCTh YeJIOBEKA UCIIONL30BaATh OPYIUS TPYA.

4. CiioxHas CTPyKTypa FOJIOBHOTO MO3Ta YEJI0OBEKa B CPAaBHCHUU C JKHUBOTHBIMU.

5. Hanuuue y yenoBeka aTaBUCTUYECKUX MTPU3HAKOB.

6. Hanuuue y yenoBeka BOJIOCSIHOTO IMMOKPOBA HA TOJIOBE.

7. Hanuuue y yenoBeka pyJAUMEHTapHBIX OPTaHOB, HATPUMEP, KOTYMKA, SBISIOIIETOCS PEAyIUPOBAHHBIM
XBOCTOM.

8. OueHb CIIOKHAS COIMANIbHAS CTPYKTYpa OOJbIIIeii 4acTH 4eIOBEYEeCKOr0 cOO0IecTRa.

9. bonbine OTHOCHTENBHBIE Pa3MePhl TOJIOBHOTO MO3Ta YeJIOBEKa B CPABHCHUH C KUBOTHBIM.

10. O6mHOCTH CTPOEHHSI OCHOBHBIX CHCTEM OPTaHOB Y YEIOBEKA U KUBOTHBIX.

11. Hamuuue pasHbeIx pac Buga Homosapiens.

12. Hanuvue 4yenoBeYECKUX IJIEMEH, BEAYLIUX MPUMHTUBHBINA 00pa3 )KU3HHU.

13. HeBO3MOXHOCTbh Ha JaHHBIH MOMEHT COCTABUTH MOJHYI0 KapTHHY BOSHUKHOBEHUSI Y€JIOBEKA OT
IUKUX TPEIKOB.

14. Hanu4yue UCKOMaeMbIX OCTAHKOB Y€JIOBEKOOOPa3HBIX 00€3bsIH, KOTOPBIC MOTJIH OBITh IPEIKaMHU
COBPEMEHHOTO YEJIOBEKA.

15. CnoXHOCTH MOBEASHUS M MPOSIBICHUS IICHXOJIOTHIECKON NEeATEIbHOCTH YeIOBeKa.

CnenaiiTe BLIBO/J: KaKUe THIIOTE3bI U (AKTHI 110 BallleMy MHEHHUIO CBHIECTEIBCTBYIOT O
MIPOMCXOXKICHUH YETIOBEKA.

IpakTHyeckass padora Ne 13
Tema: «Onucanue aHTPONOTreHHBIX M3MEHEHMI B €CTeCTBEHHbIX MPUPOIHBIX JaHImAadTaX cBOeii
MECTHOCTH»
Henb: BEISIBUTH aHTPONIOTEHHBIE H3MEHEHHUS B IKOCUCTEMAaX MECTHOCTH U OLIEHUTH UX ITOCIECTBHSL.
Oo6opynoBanme: KpacHasi KHUTA PACTCHUMN
Xox padoThl

1. IlpounTaiiTe 0 BUAAX PACTECHUN U >XKUBOTHBIX, 3aHECEHHBIX B KpacHyl0 KHUTY: HCU€3aloIIHe, pPEeIKue,
COKpAIAIOIINE YUCICHHOCTE TI0 BallleMy PETHOHY.

2. Kakue BbI 3HaeTe BUJIbl PACTEHUH U JKUBOTHBIX, UCUE3HYBILIHE B Ballled MECTHOCTH.

3. [IpuBeauTe MPUMEPHI IEATEIHFHOCTH YEIIOBEKA, COKPAIIAIONTNE YUCICHHOCTh MOMyJIsIuil BunoB. OOBsICHUTE
MIPUYUHBI HEOJATONPUATHOTO BIMSHHS 3TOU ACITEIBHOCTH, MOJIb3YSACh 3HAHUSIMH 110 OHUOJIOTHH.

3ananue Ne 2.

1. CpaBHute nanHsle AByX AuarpamMMm. Kakue n3MeHeHUs MPOU3OILIA B BO3PACTHOM COCTaBe
nomyisnuit xy6a gepemyaroro 3a 10 met?

2. O uem 310 roBoput? Kakue nporuo3sl pa3BuTHA MOMYJISLIUU BUJa HAa Oyaymiee?

Juarpamma 1. «MccnenoBanue coctossHust Ayopass» 2008 T.
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3.

1. Kakoii mpomecc MpoOUCXOIUT B DKOCHUCTEME TyOpaBbl U K 4eMy OH npuBeaeT? HazoBute

MNpUYHHBI, BbI3BABIINC UBMCHCHHS B 6I/IOHGHO3C.

2. Kakue aeficTBHUS MOKHO MPEANPUHATH IJI 3aMeIJICHUsI HEraTUBHOTO Ipouecca?

CI[eJ'[aﬁTe BBIBOJ: KaKUC BUAbI ACATCIBHOCTH YCJIOBCKA NPUBOAUT K USMCHCHHUIO B 9KOCUCTEMAX

Pactenns, 3anecennnie B KpacHyio KHUry

/KuBoTHbIe, 3aHeceHHBbIe B KpacHy10 KHUTY

Ipuaoxenue 1.

Hpuaoxenne 2.

Ilepeuenb BUI0OB

HACEKOMBIE

boromon oOsikHOBeHHBIH (Mantisreligiosa)

/lozopmuk ummneparop (Anaximperator )

Proxuit necHoit mypaseit (Formicarufa)

Muemo3una (Parnassiusmnemosyne)

JlenTounnk manslid (Limenitiscamilla)

Tpaypuuna (Nymphalisantiopa)

["ony0sinka (MenearpMeleageriadaphnis)

Menpeauna mapckas (Phragmatobialuctifera)

bpaxuwuk ny6oBsrit (Marumbaquercus)

[lenkokpbin 6epesoBsiii (Endromisversicolora)

3edup 6epesonsrii (Theclabetulae)

3edup ny6oBeIi (Quercusiaquercus)

Kyk-onens (Lucanuscervus)

Poraunk cunuii (Platyceruscaprea)

3narka OponsoBas ngybosas (Chrysobothrisaffinis)

Vcau nBynserHsiii (Rhamnusiumbicolor)

Y cau manbrii 1y6oBsiid (Cerambyxscopolii)

Ycau moaroHocuKoOBbIH ria3yateiii (Mesosacurculionoides)

INPECMBIKAIOIMUECHA




Beperenniia nomkas (Anguisfragilis)

NTULBI

Cpennuii garen (Dendrocoposmedius)

MJUIEKOIIUTUIOIIME
O6nikHOBeHHas Oenka (Sciurusvulgaris)

BroiBoa:

IIpakTHyeckass padora

Tema: CpaBHHTEJIbHOE ONMMCAHUE OJHOW U3 €CTECTBEHHBIX MPUPOIHBIX CUCTEM (HampuMep, jeca)
U KaKOH-HUOYIb arpo3KocHCTeMbI (HAPUMeEP, NIIEHUYHOT0 MOoJIs).
[enb: BBISBUT Y€PTHI CXOJICTBA U PA3IUYMsI €CTECTBEHHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
OO6opynoBaHuUe: JICKIIUU, TAOJIULIBI
Xoxa paboThI.
1. [TpounTaTh TEKCT «ATPOIICHO3BI».
2. 3anonautk Tabauny «CpaBHEHHE MPUPOIHBIX M HCKYCCTBEHHBIX IKOCUCTEMY

IIpu3Haku cpaBHEHHUSI IIpupoanas sxocuctema ArpolueHos

Crioco0bl peryJIsinu

BumoBoe paznooOpaszue

I11I0THOCTH BUIOBBIX MOMYJIALMI

Hcrounukun  sHepruM M UX

WCIIONTb30BaHIE
IIpoayKTUBHOCTh

KpyroBoport BemiecTB U HEpruu
CrniocoOHOCTB BBIJICP)KHBATh

N3MEHCHUS CPEADI

3. CnesiaTh BBIBOJ O MepaX, HEOOXOAUMBIX JIJIS CO3/IaHUS YCTOWYMBBIX HCKYCCTBEHHBIX IKOCHCTEM.

IIpakTHyeckass padora
Tema: «OnucaHue W NMPaKTHYECKOe CO3JaHHE HCKYCCTBEHHOW 3KOCHCTEMBI (IPeCHOBOAHBIN
AKBapHUYM)».
ILesb: Ha mpUMepe UCKYCCTBEHHOH HKOCHUCTEMBI MPOCIEANTh U3MEHEHHS, IPOUCXOAAIINE 0] BO3JeHCTBHEM
YCJIOBUM OKPYKAIOIIEH Cpe/ibl.
Xoa paGoThl.
3aganue Nel
1. Kakue ycinoBust HEOOXOAMMO COOJIIOIATh MPHU CO3/IaHUH SKOCHCTEMbI aKBapUyMa.
2. OnumuTe akBapUyM Kak 3KOCHCTEMY, C yKa3aHHEeM aOMOTHYeCKHX, OMOTHYeCKHX (PakTopoB
Cpeabl, KOMIIOHEHTOB SKOCHUCTEMBI (POAYLIEHThI, KOHCYMEHTBI, PEIYLICHTHI).
3. CocraBbTe NHIIEBbIE LIENH B aKBapUyMeE.
4. Kakxue u3MeHeHHs MOTYT IPOU30UTH B aKBapUyMe, €CIIH:
®  [1aJafOT NPSMBbIE COJHEYHBIC JIyUH;
® B akBapuyMe oOuTaeT OOJBIIOE KOIUIECTBO PhIO.
5. Cnenaiite BBIBOJ O MOCJEICTBUSIX U3BMEHEHU B SKOCUCTEMAX.
BriBoa:

Saganue Ne2 « Pemenue 3K0JI0rHYecKUX 3a1a4»
Henb: co3nate ycnoBus At GOPMUPOBAHUS YMEHHUH pellaTh MPOCTEHIIINE IKOJIOTUIECKHE 33 [auH.
Pewenue 3aoau.
3amaga Nel.
3Hasi TPaBUJIO JECATH MPOIEHTOB, PAaCCUUTAWTE, CKOJIBKO HYXHO TPaBbl, YTOOBI BBHIPOC OJHH OpPEI
BecOoM 5 Kr (TUIleBas Ielb: TpaBa — 3asll — Open). Y CIIOBHO MPUHUMANTE, YTO Ha KAXKIOM TPOQUUIECKOM YPOBHE
BCEr/Ia MOear0TCs TOJIbKO HPEJCTABUTEIM MPEIbIIYIIETO YPOBHSI.
3amaya Ne2.
Ha tepputopun miomansio 100 kM? €KeroaHo NpoM3BOAMIM YacTHUHYK pyOKy jeca. Ha MomeHT
OpraHM3aliy Ha 3TOH TEPPUTOPUH 3amoBenHUKa ObUI0 oTMeueHO 50 sioceil. Uepes 5 meT 4nuciIeHHOCTh Jlocel
yBemmammach 10 650 romoB. Eme uepes 10 ne¥Oommuecto moceit ymensmmimocs 1o 90 romoB u




CTaOMIIM3UPOBAJIOCH B IMOCIEMyIoNTHe ToAsl Ha ypoBHE 80-110 romos.
Onpenenvre YUCIEHHOCTD U INIOTHOCTD MTOTOJIOBBS JIOCEH:

a) Ha MOMCHT CO3JIaHWsI 3aIIOBEIHHKA,

0) yepes 5 NeT mocie Co3aHus 3aMOBEHIKA,

B) uepe3 15 yier mocite co3aaHus 3aIoBEIHIKA.

3amauya Ne3

OObmee comepkaHue yriieKucioro rasa B atMochepe 3emin cocramser 1100 mupa 1. YcTaHoBIeHO,
YTO 32 OAWH TOJ PaCTUTENHFHOCTh acCUMWIHMpYyeT modth 1 mupxm T yrnepoga. [IpuMepHO CTONBKO ke ero
BhIIIENsAETCs B aTMocdepy. Onpenenure, 3a CKOIBKO JIET BECh YIIIEpoa atMochephbl IPOHIET Yepe3 OpraHu3Mbl
(aromHubIit Bec yriuepoaa —12, kucimopomaa — 16).
Pemenue:

[ToncuuTaeMm, CKOJIBKO TOHH yriiepoAa colepkurcsi B atmocdepe 3emin. CocTaBiseM MPONOPLUIO:
(MonspHas Macca okcuna yraepoga M(CO2) = 12 T+ 16*2t =44 1)
B 44 TonHax yriexucioro rasza cogepxurcs 12 TOHH yriiepoaa
B 1 100 000 000 000 ToHH yriekucaoro raza — X TOHH yIiepoja.

44/1 100 000 000 000 = 12/X;

X =1 100 000 000 000*12/44;

X =300 000 000 000 TorH

B coBpemennoii atmochepe 3emmu Haxomutes 300 000 000 000 TorH yraepona.

Tenepb HE0OXOAMMO BEISICHHTH, 32 KaKOE BpeMs KOJIIMIECTBO yriiepoaa "mpoiaer” yepes skuBble pacTeHus. s
3TOr0 He0OXOAUMO TOTYUEHHBIH Pe3yIbTaT Pa3ACiuTh Ha TOIOBOE MOTPEOICHUE YIiIepoaa PACTCHUSIMH 3EMITH.
X =300 000 000 000 1/1 000 000 000t B rox

X =300 ner.

Takum ob6pazom, Bech yriepon atmocthepsl 3a 300 meT OyIeT MONTHOCTHIO ACCHUMIITUPOBAH PACTEHUSIMH,
MOOBIBACT UX COCTABHOM YaCThIO ¥ BHOBB IOMAACT B aTMOC(hepy 3eMIIH.
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1.4 KoHTpOJIbHO-OLIEeHOYHbIE CPeCTBA /1Jisl MPOBeIeHUs IPOMEKYTOYHOM aTTeCTAllUN

JK3aMeHallMOHHAasi padoTa mo AucuumInHe buosiorust st ooyuawmuxes Ikypca, cienmajJibHOCTh
34.02.01 CecTpuHCKOe 1€710
Bapmuanr 1
Yacts 1
BoiGepuTe 01MH NPABHILHBIH OTBET.
1.YTO CITy’KUT I0KA3aTeIbCTBOM E€AMHCTBA OPraHUYECKOTO MHpa?
1) KpyroBOPOT BEIIECTB B MPUPO/IC
2) KJIETOYHOE CTPOCHUE OPTaHU3MOB
3) B3aMMOCBSI3b OPTaHU3MOB U CPE/IBI
4) prucnoco0ICHHOCTh OPraHU3MOB K Cpezie OOUTaHuUs
2. KonmndecTBO XpOMOCOM B TIOJIOBBIX KJIETKAX KUBOTHBIX, [0 CPABHEHUIO C HETIOJIOBBIMH,
1) onuHakoBoOE 3) B 1Ba pa3a MEHBIIIC
2) B 1Ba pasa OoJibIe 4) 3aBHCHUT OT BO3pacTa OpraHu3MOB
3. OTIUYHTEIBHBIM PU3HAKOM TEJT )KUBOM MPHUPO/IBI OT 0OBEKTOB HEXKHMBOM MPHUPOII ABJISCTCS
1) u3MeHeHue CBOMCTB MO/ BO3ICHCTBUEM CPEIIbI
2) y4actue B KpyroBOpOTE BEIIECTB
3) BocmpousBeeHne cebe mo00HbIX
4) u3MEeHEeHHE Pa3MEPOB MO/ ACHCTBUEM CPE/IbI
4. I{uTonor OTaMYaeT MUTOXOHIPUH OT APYTUX OPTaHOMIOB KIETKH MO HAIMYHIO Y HUX

1) onHOM HapyKHOW MEMOpaHBI 3) CKJIaJJ0K HA BHYTPEHHHUX MeMOpaHax
2) 3eJIeHOro MUrMeHTa 4) HapyKHBIX PECHUYCK
5. CtpykTypa oHOTO Oenka OnpeesnseTcs:
1) CoBOKYIHOCTBIO T€HOB OpraHu3Ma 3) Oxanoit mosekynoit JTHK
2) OHUM reHOM 4) I'pymroii reHoB
6. TosbKO KJIETKU pacTeHUH cofepkar
1) sapo 2) TUTaCTH/IbI 3) prbOCOMBI 4) nuToruiazmy
7. Antukonony Y AA Ha t-PHK cootBerctByer Ha n-PHK konos:
1) ATT 2) TAA 3) AVY 4) TYY

8. OTIMYKTEILHOMN YePTOi MOJOBOTO PA3MHOKEHHSI SBIISAETCS
1) yuactue B IpoOIECCe MOJIOBBIX KIETOK
2) UICHTUYHOCTH IOTOMCTBA M POTUTEIBCKUX 0COOEH
3) yiydleHue MPU3HAKOB Y TOTOMCTBA
4) obpa3oBaHKe HOBBIX 0CO0OEH M3 TPYIIBI KJIETOK
9. JIn30cOMBI y4acTBYIOT B:
1) YaaneHun oTMEPIINX OPTaHOMIOB KIETKH
2) HakorieHnu, XAMHYECKOH MOAM(DUKAIIMK U YITAKOBKE CHHTE3UPOBAHHBIX B KIIETKE BEIIECTB
3) Cunrese Oenka
4) TpaHCIIOpTE BEIIECTB, CHHTE3UPOBAHHBIX B KIIETKE
10.K 006pa30BaHMIO U3 TUIJIOUIHBIX KJIETOK IallIOMIHBIX TIPHBOINT:
1) Muto3 2) Konbrorarus 3) Kpoccunrosep 4) Metio3
11. BHOOrHYECKU CMBICIT MUTO3a 3aKJII0YAeTCs B
1) O6pa3oBaHKK HOBBIX OPTaHU3MOB U3 OJTHOTO
2) O6pa3oBaHUM YETHIPEX KIETOK U3 OJHOM
3) UnentruHOCTH HH(DOPMAIIUH BCEX KIIETOK
4) Perutukaruun JTHK
12. Habop XpoOMOCOM B COMaTHUYECKHMX KJIETKAaX YeJIOBEKA PaBeH

1) 48 2) 46 3) 44 4) 23
13. OpraHu3m, reéHOTHIT KOTOPOTO COJEPIKUT OJIMHAKOBBIC aJJIENTU OJHOTO T'eHa, Ha3bIBAIOT
1) rOMO3HUTOTHBIM 3) reTepo3UroTHHIM
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2) THOPUIHBIM 4) JOMHUHAHTHBIM

14. Pacmieruienne perotumnos B moTomctBe 9:3:3:1 HabmomaeTcs Mpu CKpenMBaHuN
1) AABBxAaBsB 2) AABBxaaBB 3) AABsxAaBB 4) AaBexAaBg
15. J1is mosyueHus: KIOHUPOBAHHBIX KUBOTHBIX UCCIIEA0BATEIH
1) mepeHOCHT PO CTBOJIOBOM KJIETKU B HEOILIOAOTBOPEHHYO SIMLICKIICTKY
2) TepeHOCAT SAAPO 000K COMATHUYECKOW KJIETKH B HEOIIOJOTBOPEHHYIO SIMIICKICTKY, U3
KOTOPOM yAaieHO COOCTBEHHOE SIJIPO
3) moOMBAKOTCSl CIMSHUE CTBOJIOBOM KIIETKH C HEOIUIOJOTBOPCHHOW SHIIEKICTKOM, M3 KOTOPOU
yAaneHo COOCTBEHHOE SIIPO
4) TpaHCIUIAHTUPYIOT 3UTOTY APYTOMY KHBOTHOMY
16. 'enHble MyTalliKi MOTYT BOSHUKHYTh
1) B pe3yibTare «omuboK» B mporecce perutukanun JTHK
2) 1pu pacxoKJACHUH XpOMaTH/I B aHa(a3e MUTO3a
3) B mpoliecce TPaHCIIALUH
4) npu pacXxoKACHUH TOMOJIOTHYHBIX XPOMOCOM B Mei03e
17. V3 omjogoTBOPEHHOW SHIEKIETKH Pa3BUBACTCS MAalb4HK, €CIU MOCJE OIUIOAOTBOPEHHUS B 3UTOTE
OKa)XKEeTCs XpOMOCOMHBIN HAbOP
1) 22 aytocombl + Y 3) 44 aytocombr + XY
2) 22 aytocombl + X 4) 44 aytocombl + XX
18. CkpemnuBaHue, MpU KOTOPOM POJTUTENIBCKHE OCOOM OTIMYAIOTCS TOJBKO MO OJAHOMY H3y4aeMoMY
NPU3HAKY, Ha3bIBACTCS:
1) T'ubpuauzanueit 3) MOHOrHOPHIHBIM CKpPEIIHBAHUEM
2) IurnOpuIHbIM CKpEIMBaHUEM 4) Myraruei
19. Teopernyeckoil OCHOBOII METOJIOB CEJEKIINH, HAMpPaBICHHBIX HA M3MEHEHUE HACJIEICTBEHHBIX
CBOWCTB COPTOB M MOPO/I, ABISIETCS HAyKa:
1) GuorexHoOIOTUsS 3) reneTrka
2) UUTONOTHUS 4) sMOpHoorUs
20. ITpuMepoM 3K0JIOrHYEeCKOTro BUI000pa30BaHUs SBIISIETCS
1) oOpa3oBaHHe JTHCTBEHHUIIBI IaypCKOW B pe3ybTaTe PACUIMPEHHUS apeayia JTHCTBCHHHUIIBI
cubupckoin
2) oOpa3oBaHKe pa3HBIX BHIOB JIAH/BIIIA BCIICJACTBUE PA3JCIICHHs SMHOTO apeaja Ha
M30JIMPOBAaHHbBIE YaCTH
3) oOpa3oBaHKE HECKOJIBKMX BHIOB BBIOPKOB Ha OCTPOBE B Pe3yJIbTaTe MUILCBOM CHICIIMATN3AIN
4) nanuuue B o3epe baiikan BUIOB IUIOCKUX YepBeid, HUTE OOJIbIIE HE BCTPEUYAIOLINXCS
21. Hammyme B T1BETKax JMNBI OOBIKHOBEHHOH (PEPMEHTOB, KaTAIM3HPYIONMX OO0pa3oBaHUE
apOMAaTHYECKUX BEILECTB — 3TO KpUTEPHUil BUa

1) mopdonoruueckuii 3) dusnonoruyeckuit
2) 9KOJIOTHYECKUI 4) OUOXMMHUYECKHIA
22. B cocTossHMM OMOIOTHYECKOTO TPOrpecca HaXOAUTCS
1) Genblit MeiBenb 3) yccypuiickuii TUTp
2) cepas Kpbica 4) 5KypaBiib cepbIi
23. VIHTEHCHBHOCTH Pa3MHOKEHHS M OTPAaHUYEHHOCTH PECYPCOB JJIsl )KU3HU OPTaHU3MOB SIBIISICTCS
MPUYMHON
1) ecrecTBeHHOTO O0TOOpa 3) dopmupoBaHUs MPUCTTIOCOOICHHOCTH
2) npeiida reHos 4) 60opbOBI 3a CyIIIECTBOBAHUE
24. Apean, 3aHIMaeMblil BUIOM B TIPHPO/IE, - ITO KPUTEPHIt
1) mopdonoruueckuii 3) aKoNOrHYeCKuit
2) pusnonormyeckuit 4) reorpaduyeckuit
25. Ionmymsanust ABIISIETCS CTPYKTYPHOU €JUHULIEN
1) otpsina 2) cemeiicTBa 3) pona 4) Buna

26. KakoMy kpuTepuio BHJa COOTBETCTBYET CIEAYIOIIEE OMHMCaHWe: OOJIbIIasi CHHHIIA KUBET B KPOHAX
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ACPCBLCB, MUTACTCA KPYITHBIMU HACCKOMBIMU U UX JIMYUHKaMH ?

1) reorpadpuueckomy 3) Mmopdoornueckomy
2) 3KOJIOTHYECKOMY 4) TeHETHYECKOMY
27. Hanuure XBOCTa y 3apOo/Iblilia YeJI0BEKa Ha PaHHEH CTauy Pa3BUTHS CBHICTEILCTBYET O
1) BOBHMKIIIMX MYyTaIHIX 3) HapyIICHUU Pa3BUTHUS IUI0/Ia B OPraHM3Me
2) MPOSsIBIICHHH aTaBU3Ma 4) MPOUCXOXKICHUHU YEIIOBEKA OT KHBOTHBIX

28. UTo CITy’KUT JTI0OKA3aTEIBCTBOM IPUHAICKHOCTH BCEX COBPEMEHHBIX pac 4eJIoBeKa K OJTHOMY BUIY?
1) BocnpousBeeHue cede MoJ00HBIX BHYTPH PACHI
2) MJI00BUTOE TIOTOMCTBO OT OPaKOB JIFOJICH pa3HBIX pac
3) amanTanus K )KU3HU B Pa3IMYHBIX YCIOBHSIX
4) cBOOOIHASI MUTPALIMS JTFOIEH
29. Pyn1MMEHTOM y 4ei0BeKa sABIIAECTCS
1) xBocT 3) MHOT'OCOCKOBOCTh
2) TyCTOH BOJIOCSHOM TTOKPOB 4) anmneHIuKce
30. K xakoli rpyrmie qoKa3aTebCTB ABOIOINH OPraHUIeCKOT0 MUPAa OTHOCUTCS CXOJICTBO B CTPOCHHH
00€3bsIHBI U YeJIOBEKA?
1) cpaBHHTEIBPHO-aHATOMUYECKUM 3) HaJCOHTOJOTHUECKUM
2) SMOPHUOIOTHYECKUM 4) BceM yKa3aHHbBIM
31. Ilpu cMeHE SKOCUCTEM B PE3yiIbTaTe PE3KOro M3MEHEHHS KIIMMAaTa BUIbI, paHee peoOiagarolime B
Hel
1) MCIIBITHIBAIOT OMOJIOTUYECKUI perpecc
2) pacIIupsrOT apean OOUTaHHS
3) mobexaaroT B 60pbOe 3a CyIIEeCTBOBAHHUE
4) npucnocabanuBarOTCs K HOBBIM YCIOBUSM CYIIIECTBOBAHHUS
32. [TouBeHHBIC OAKTEPUU B SKOCHUCTEME BBICTYIIAIOT KaK
1)mpomyeHThI 3) peayLeHThI
2) KOHCYMeHTHI | mopsiaka 4) xoucymenTs! |l mopsiika
33. NmtocTpaliueit aHTpOIOreHHOTO BO3ICHCTBHS HA OMOT€OIICHO3BI SIBIISICTCS
1) 3aceseHHEe paCTUTEIBHOCTBIO CKABHBIX TTOPOJT
2) eCTeCTBEHHOE 3apacTaHie MEJIKHX BOJIOCMOB
3) BBITECHEHHE OCHHHHUKA CJTOBBIM JIECOM
4) YHUUYTOXKEHUE €CTECTBEHHBIX MACTOUII B ABCTPAIHH, BCICICTBUE PACCEICHHs OMyHIHH
34. K cTaTn4ecKuM MoKa3aTelsiM TOIYJISIIIAA OTHOCST

1) cMepTHOCTH 3) poXkIaeMOCTh
2) YHCIIEHHOCTh 4) cKopoCTh pocTa
35. PocT 4MCIEHHOCTH TOMYJISAINI KaKUX OPraHM3MOB He 3aBHCHT OT UX TUIOTHOCTH?
1) GakTepwii 2) IepeBbEB 3) KUTOB 4) mronei

36.I'mo0anbHOM SKOJIOTMYECKOM MPoOIeMON CUNTAIOT PACHIMPEHHE 030HOBBIX JBIP, TAK KaK
1) mporcxoauT yObUTh BEIIECTB U3 OHOChephI
2) MOBBIIIACTCS TEMIIEPATypa 3eMHOM MOBEPXHOCTH
3) moHUMaeTCsi YpOBeHb MHUPOBOIO OKeaHa
4) B buocdepy nmocrynaet 0oJble yIbTpapHOIETOBBIX JTyUeit

Yacts 2.
Bri0epuTe TPH NpaBUIBHBIX 0TBETA.
37. B BoZIHO# SKOCUCTEME, TIO CPABHEHHIO C HA3EMHOI,

1) cTaOUIBHBIN TEIUIOBOW PEXKUM 4) BBICOKOE CO/IepIKaHHE KUCIOPOoIa
2) HHU3KAas MIOTHOCTH BOJIBI 5) pe3koe KojebaHme TEIIOBOTO PEKUMA
3) MOHMKEHHOE CoJIep )KaHNe KUCIOPOaa 6) HHU3Kas MPO3PAYHOCTD CPEIbI
38. Kakwue mporiecchl MpoTeKaroT BO BpeMs Merio3a?
1) TpaHcKpuUNIHS 4) KPOCCHHTOBEP
2) penyKIIMOHHOE JICIICHHE 5) koHbrOTaNUS
3) nenaryparus 6) TpaHCHAIHSI
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39. K nayneoHTONOrnueckuM J0Ka3aTeIbCTBaM 3BOJIOIUU OTHOCSIT:
1) ocTaToK TPEThEro BeKa y uelioBeKa
2) OTIEYaTKH PACTCHUH Ha MIACTaX KAMEHHOTO yTJIst

3) OKaMEHEBIIINE OCTATKH MAMIOPOTHUKOB

4) poK/IeHHE JIFOJICH C TYCThIM BOJIOCSIHBIM TIOKPOBOM Ha TEJjIe
5) KOMYKK B CKEJIETE UeIOBEKa

6) GrIoreHeTHYECKUIA PSII JIOMAIN

YcraHoBUTE NPABUIIBHYIO OC/I€10BATEIbHOCTb.

40.YcTaHoBHTe, B KaKOH MOCIEIOBATEIHPHOCTH B IMHINEBOW IEMH JOJDKHBI PaCHoiaraTbes
MePEeYUCIICEHHbIE 00BEKThI

1) TMYUHKY MyX 2) HaBO3 3) XuIIHbIE NTHIB  4) HACCKOMOSIIHBIE TITHIIBI

41. YcraHoBuTe, B KaKoi MOCJIeI0BAaTEIbHOCTH IPOUCXOAUT MpOIiecC peayIiuKaiuu (yABOECHHUE)
JHK

1) packpyunBanue crupanu Mojekyss JJHK

2) coenunenue pepmentom JJHK-nommmepaszoii HyKI€OTHIOB

3) oTxeneHue OHOM e OT APYTroi Ha yacTh MoJekysbl JTHK

4) npucoenuHenue K kaxaoi nenu JJHK koMIieMeHTapHBIX HYKJICOTHIOB

5) o6paszoBanue nByx mosiekya JIHK u3 oaHoi.

YcraHoBurTe cOOTBETCTBHE.
42. YcTaHOBUTE COOTBETCTBHE MEXKAY XapaKTepOM MYTAlUU U €€ BHJIOM.
XAPAKTEP MYTALIMN BUAMYTALUN
A. 3aMeHa OJHOTO TPUILJIETa HYKJICOTUIOB IPYTUMHU 1. rennas
b. yBenuuenue unciaa XxpoMOCOM B siApE 2. reHOMHas
B. Hapymienue mnocienoBaTeaIbHOCTH HYKJIEOTHIO0B B IPOIECCE TPAHCKPUIILIMU
I'. ucue3HOBEHME OTEIBHBIX HYKJICOTHUIOB B CTOM-KOJIOHE
J1. yBenuueHue yncia rarmionIHbIX HaOOPOB XpOMOCOM B HECKOJIBKO pa3

43. YCTaHOBUTE COOTBETCTBHE XUMHUYECKOTO COCTaBa HYKJICMHOBBIX KHCJIOT U X HA3BAHHUEM.
XUMUYECKHIH COCTAB HYKJIEMHOBBIE KUCJIOTHI

A. pubo3za 1. JHK

b. ypanun 2. PHK

B. ne3okcupubosa

I'. TuMuH

J1. nBe uenu

E. onna nemnp

Yacrtsp 3
JlaiiTe NHCbMEHHBIH 0TBET HA BOIIPOC.
44 Yem npupoiHasi IKOCHCTEMA OTIIMYAETCS OT arpO3KOCUCTEMBI.

Pemure reHeTH4eCKyI0 3a/1a4y.

45. Y KpymHOrO pOratoro CKoTta reH Komosioctd (6e3poroctu) (A) AOMHHUPYET HaJ TCHOM
poraroctu (a). Kakoii peHoTun u reHOTHN OyJIeT UMETh MOTOMCTBO OT CKPELIMBAHMUS POraToro ObIKa €
TOMO3UTOTHBIMH KOMOJIBIMU KOPOBaMH?
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JK3aMeHANIMOHHAA padoTa mo qucuuiuinHe buosorus nis odyyaomuxcs | kypca, cnenuajibLHOCTh
34.02.01 CecTpuHCcKoOe 1€J10
Bapuanr 2
Yacrtp 1
Bri0epuTe 01UH NPaBUIbHBINA OTBET.
1. Knero4yHoe cTpoeHue KUBOTHBIX, paCTEHUH, IpUOOB TOBOPUT
1) 0 TOM, YTO OHH TPOU3OILIN OT OOIIUX MPEAKOB
2) 0 CXOJICTBE )KUBOW U HE)KUBOW TIPUPOIBI
3) 00 OTCYTCTBUU POACTBEHHBIX CBS3EH MEXKYy HUMH
4) 0 NHUIIEBBIX CBA3IX MEXKIY HUMH
2. B kiieTkax KOpHs OJlyBaHYHMKA U B KJIIETKAX €ro JIMCTHEB
1) oMHAKOBOE YUCIO XPOMOCOM
2) KOJIMYECTBO XPOMOCOM Pa3HoOe, B KJIETKaxX KOPHs MX OOJIbIIE B JIBA pa3a
3) KOJIMYECTBO XPOMOCOM Pa3Hoe, B KJIETKAaX JIUCTHEB UX OOJIBIIIE B YETHIPE pa3a
4) XpOMOCOMBI OTCYTCTBYIOT
3. OOMeH BellecTB U MPEeBpallleHUue SHEPTUU — 3TO MPU3HAK,
1) xapaKTepHBbIi 17151 TeJT JKMBOM U HEXKUBOM IPUPOJIBI
2) 10 KOTOPOMY )KHBOE MOYKHO OTJIMYHUThH OT HEXKUBOTO
3) 10 KOTOPOMY OJTHOKJIETOYHbIE OPTaHU3MbI OTJIMYAIOTCS OT MHOTOKJIETOYHBIX
4) 110 KOTOPOMY KHBOTHBIC OTJIMYAIOTCS OT YEIOBEKa
4. SInpo B KJIETKE paCTEHUH OTKPBLI:
1) PoGeprt BpoyHn
2) 1.MeunukoB
3) AuToHuHU BaH JIeBeHTyK
4) P.I'yk
5. Tpanckpunmeil Ha3bpIBaeTCsI MPOLIECC:
1) Coeaunenus T-PHK ¢ amuHOKHCIOTAMU
2) Yasoenus JJHK
3) O6pazoBanus u-PHK na marpure JTHK
4) O6pa3oBaHusi OEIKOBOII IIeNH Ha pudocoMax
6. J1o1st cBOGH JKM3HEIESITEIBHOCTH PACTECHHS UCTIONB3YIOT OPraHMYECKUE BEIIECTBA, KOTOPHIE OHH
1) norsomarot U3 Bo3ayxa
2) BCAChIBAIOT U3 MOYBBI
3) moJyyaroT OT APYTUX OPraHH3MOB
4) co3maroT B mmporiecce GOTOCHHTE3a
7. TpancnoptHast PHK — 3to0:
1)benox
2) HyksenHoBast KHcioTa
3) XKup
4) ®epmeHT
8. Kakoe n3 npuBeICHHBIX MPOIIECCOB XapaKTEPHU3yeT SHEPreTUIecKuii 0OMeH B KieTke?
1) mpOMCXOAMT TOTBKO HA CBETY
2) IPOUCXOIMUT B pHOOCOMax
3) conpoBOKIAETCS CUHTE30M MOJIeKyT ATD
4) 3aBepiuaercsi 00pa3oBaHHEM KHCIOPO/IA U TITFOKO3bI
9. BombIire Bcero aHEPTruu OCBOOOKAACTCS MTPH OKUCIICHUH B KIIETKaxX Teja:
1) Benkor
2) Kpaxmana
3) ['nroko3sI
4) XXupos
10. Camoii panHeii ctanueil pa3BUTH 3apObIIIIA SIBJISETCS:
1) Mopyna
2) l'actpyna
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3) Hetipyna
4) Bnacryna
11. TIpomecc oOpazoBaHMs AUTUIOUTHOM 3UTOTHI B PE3YyJIbTATE CIUSHUS MY)KCKOU U KEHCKON
TarIONIHBIX TaMET Ha3bIBAIOT
1) Konsroramueii
2) OnbLicHHEM
3) O11010TBOPEHUEM
4) KpoccuHroBepom
12. Hayka, u3y4aromiasi jBa (hyHIaMEHTaJIbHBIX CBOWMCTBA JKMBBIX OPTaHU3MOB — HACIIEJACTBEHHOCTh U
U3MEHYUBOCTD, —
1) Iuromorus
2) Cenexius
3) 'enernka
4) DMOpuUoIOTHSI
13. ¥V ropoxa JOMHUHAHTHBIMHU TIPU3HAKAMHU SIBIISTFOTCS
1) >keJNIThIN IBET U Ti1aKas popma CeMEeHU
2) JKENThIH 1[BET U MOPIIUHKCTAsE (hOpMA CEMEHH
3) 3eseHBII [IBET ¥ MOPIIMHUCTASA (opMa CeMEHH
4) 3ejIeHBIH 1BET U TJ1aKas popmMa CeMEeHU
14. Ot rubpUI0B MEPBOTO MOKOJICHHS BO BTOPOM IOKOJCHUHU poxaaetcs 1/4 ocobeit ¢ perecCHBHBIMU
pU3HAKaMH, 9TO CBHJICTEIILCTBYET O MIPOSBIICHUH 3aKOHA
1) CuernieHHOro HacJIe0BaHUS
2) PacmierieHust
3) HezaBucumoro HaclieI0BaHus
4) ITpoMeKyTOYHOTrO HACJIeIOBAHMUS
15. Kak Ha3Ban MeH/ielb IPU3HAKH, HE TPOSIBISIONIMECS Y THOPHUIOB IIEPBOTO TTOKOJICHUS ?
1) rerepo3UroTHHIMU
2) TOMO3HUTOTHBIMH
3) pereccuBHBIMU
4) TOMUHAHTHBIMH
16. Yacrora nepekpecta MeX Iy TeHaAMH, PACIIONIOKCHHBIMU B OJTHOW XPOMOCOME:
1) YMeHbImaeTcs ¢ yBeIMUCHUEM PACCTOSTHUS MEX/Ty TeHaAMHU
2) YBEIMUNBACTCS C YBEIMUCHUEM PACCTOSTHHS MEK/Ty TeHAMH
3) 3aBHCHUT OT BPEMEHH CYyTOK
4) He 3aBUCHUT OT PacCTOSIHUS MEKY TeHaMU
17. Kak Ha3pIBaeTCs COBOKYITHOCTh OCOOEH, MOy4YeHHbIE TyTeM MHOTOKPATHOTO CAMOOTIBUICHUS?
1) Copt
2) Tomynsrust
3) IMopona
4) Yucrast TUHUS
18. HMckycCTBEHHO CO3/IaHHAs YEJIOBEKOM ITOMYJISAIUS PACTHTEIHHBIX OPTaHU3MOB C OIPEICIICHHBIMU
[IEHHBIMU XO3SIICTBEHHBIMH MPU3HAKAMH - ITO:
1) Bun
2) ltamm
3) Momynmsust
4) Copr
19. Tlpumep MeXBUIOBOI OOPHOBI 3a CYIIIECTBOBAHHE
1) camou3pekrBaHUE XBOWHOTO Jieca
2) BBIOpAChIBaHUE MITUIIAMHU M3 THE3/a 0CIa0IEHHBIX ITEHIIOB
3) KOHKYPEHIIUSI MKy KYJIbTYPHBIMU PACTCHUSIMU M COPHIKAMK Ha OJHOM I10JIe
4) nosIBJICHHE IITAMMOB MHUKPOOPTaHH3MOB, YCTOWYHMBBIX K AHTHOMOTHKAM
20. Bunsl-nBoHUKHA
1) crmocoOHBI CKPEIUBATHCS MEK/ Ty COOOM ¥ JaBaTh IUIOJOBUTOE TOTOMCTBO
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21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

2) oTM4arTcs MOPGHOIOTHUECKU
3) 001agarT pa3HbIM KAPHOTHIIOM
4) criocoOHBI CKPEIIMBATHCS MEX Ty COO0M, HO HE JAafOT IIOA0BUTOE IIOTOMCTBO
[Tpu AIUTEIHPHOM COXPAHEHUH OTHOCHTEIBHO MMOCTOSIHHBIX YCIIOBUI CPE/Ibl B MOMYJISIIASX BHIA
1) Bo3pacTaeT YnCII0 CIIOHTAHHBIX MYy TAIUi
2) TPOSIBIIACTCSI CTAOMITM3UPYIONIUIT OTOOP
3) MpOSIBIIAETCS ABHKYIIUNA OTOOD
4) yCHIIMBAIOTCS MTPOLIECCHI TUBEPTEHIINU
[1pu reorpaduueckoM BiI000pa3oBaHuu (GOpMUPOBaHKE HOBOTO BH/IA IPOUCXOAUT B PE3yJIbTaTe
1) pacnazieHus WM PaclIMPEHUs] UCXOJHOTO apealia
2) KCKYCCTBEHHOTO 0TOOpa
3) cy’KeHHsI HOPMBI PEaKIMy MPU3HAKOB
4) npeiida reHoB
Kakast (hopmMa M3MEHUYHMBOCTH CITY>KUT UCXOIHBIM MaTEpPHAIIOM JIJIsl €CTECTBEHHOTO 0TOOpa?
1) onpenencuuas
2) GeHOTHIIHYECKAs
3) comaruyeckas
4) MyTaIMOHHAs
Oprasbl, yTpaTUBIIUE CBOKO NIEPBOHAYAIBHYIO (PYHKIIUS B XOZIC IBOJIIOIMH, HA3bIBAIOT
1) araBuzmamu
2) pyaMMEHTaMH
3) rOMOJIOTHYHBIMH
4) aHaJIOTMYHBIMHU
Makpo3BOJIIOIHS, B OTIIMYHAE OT MUKPOIBOJIIOIMHU, BEACT K
1) ycusIeHu 0 KOHKYPEHIMH CYIIECTBYFONIMX BH/I0B
2) 00pa30BaHMIO HOBBIX BUIOB PACTCHUIN M KHBOTHBIX
3) ocnabieHuIo JEHCTBHS ABUKYIIUX CHJI SBOJFOIIUN
4) 006pa30BaHMIO KPYITHBIX TAKCOHOMHUYECKUX TPYIII
[Tpumep apomopdo3za y MIECKOMUTAIOIMNX —
1) TemIOKpOBHOCTH
2) rerepoTpoHOE MUTAHUEC
3) a’poOHOE IbIXaHKe
4) pedrieKTOpHAs HEPBHAS JESITEIBHOCTh
CyIeCTBeHHO U3MEHWIN COCTAaB aTMOC(Ephl Ha pAaHHHUX dTarax pa3BUTHS KU3HU Ha 3emiie
1) anaspoOHbIe OaKTEpUN
2) GaKTepUU-XEMOCHHTETUKH
3) nnaHoOaKTepUm
4) mpocreiiiiune
Ha nepBbIxX 3Tamax aHTpOMOreHe3a pelaroliee 3Ha9YeHue UMel Takor GakTop, Kak
1) oOmecTBeHHBIN 00pa3 KUIHH
2) HeHacJeCTBEHHAs H3MEHYHNBOCTh
3) peub U MBIIIJICHHE
4) ecTecTBEHHBII 0TOOP
Kakue apoMop( 036l MO3BOIHIH APSBHAM MTPECMBIKAIOIIUMCS OCBOUTh HA3EMHYIO Cpey OOUTaHus?
1) poroBoii MoKpoB, CrIOCOO Pa3MHOKEHUS
2) msATHTIANas KOHEYHOCTb, JKHBOPOKICHHE
3) MOKPOBHUTEILCTBEHHAS OKPACKa, CIOCOOHOCTh K pereHepaliuu
4) yeTbIpexXKaMepHOe Cep/Ilie, TEMIOKPOBHOCTh
dopMHpOBaHUE YETIOBEYECKUX PAC IUIO B HANIPABJICHUN TPUCTIOCOOJICHUS K
1) UCTIOJIB30BAHUIO PA3TUIHON MUIIIN
2) Ha3eMHOMY 00pa3y KH3HU
3) J)KU3HU B PA3IMYHBIX TPUPOIHBIX YCIOBUIX
4) HEBOCIIPUUMYHBOCTH K Pa3IMYHBIM 3200JICBAaHHUSIM

10¢



31. B3auMooTHOIIEHUS MEXIy Oepe30i U €bI0, PACTYIIMMHU B OJHOM JIECY — UIUTFOCTPAIIHS
1) mytyanuzma
2) KOMMeHcaTu3Ma
3) KOHKYpEHIIUH
4) napasuTtr3mMa
32. K mapa3utu3mMy OTHOCST B3aMMOOTHOIICHHS MEXTY
1) Gepe3oii 1 MOAOEPE30BUKOM
2) POCSTHKOW M HACEKOMBIM
3) Oepe3oit u eNbio, PaCTYIIMMH B OJTHOM JIECY
4) NOBUJIMKOW ¥ pacTeHHEM, Ha KOTOPOM OHa OOMTaeT
33. B3auMOOTHOIIECHHS MEX/TY POKBIO U BACUJIbKAMH, PACTYIIMMHU Ha OJTHOM TOJIe — MIUTIOCTPALIUs
1) myTyanusma
2) KOMMEHcaTu3Ma
3) KOHKYPEHIUH
4) mapazutusma
34. K 6uokocHOMY BemiecTBy Orochepbl OTHOCATCS
1) »uBbIC OPraHU3MBI
2) MarMaTU4eCcKHe TOPHbIC TOPO,IbI
3) ocago4HbIe OPraHUYECKUE FTOPHBIE TIOPOIBI
4) o4BBI
35. Coneprkanue yriepona B pactenusx B 200 pa3 Oosbliie, 4eM B 36MHO# KOpe. ITO CIIeJICTBUE KaKOi
(GYHKIIMHU )KUBOTO BEILICCTBA B MIEPBYIO OUEPE/Ih?
1) sHepreTHYeCKOit
2) ra3oBoii
3) KOHIIEHTPAI[MOHHOM
4) OKUCIIUTETHHO-BOCCTAHOBUTEILHON
36. C 1enbro 3alIiThl OKPYKAIOIICH CPE/Ibl OT 3arps3HEHHUSI
1) co3naroT O0TaHUYECKHE CaIbl
2) CO3/1aI0T HAIIMOHAIBHBIC MAPKH
3) orpaHUYMBAIOT A00BIYY OHOJOTHIECKUX PECYPCOB
4) BHEPSIFOT MAJIOOTXOHBIC TEXHOJOTHH

Yacts 2
Bbi0epuTe TpM NpaBWILHBIX OTBETA.
37. MyTaiuio CuuTaroT XpOMOCOMHOM, €CIIH
1) yncno xpoMocoM yBenu4yuBaeTcs Ha 1-2
2) onun nykneotun B JIHK 3amenusics Ha apyroit
3) y4acToK OIHOI XpPOMOCOMBI TIEPEHECEH Ha JAPYTOil
4) MpOM30IILIO BHIMAJACHHE YIACTKA XPOMOCOMBI
5) y4acTok XpoMOCOMBI IepeBepHyT Ha 180°
6) mpOM30IILIO KPATHOE YBEIUYCHHE YKCIIa XPOMOCOM
38. KorncyMeHTOM Jieca sSBISETCS JIMCUIA OOBIKHOBEHHAS, T.K. OHA
1) rerepoTpodHBII XUITHUK
2) moeaeT pacTUTEIbHOSTHBIX )KHBOTHBIX
3) MOTpeOIIAET COMTHEUHYO SHEPTHIO
4) BBITIOJHSET POJIb CAHUTAPA
5) peryaupyeT 4HCIeHHOCTh 0COOCH B MOIMYIISIIMH 3ai1IeB
6) HakarMBaeT B ce0e MaKPOJICMEHTI
39. Kakue npu3Haku MIIEKONHUTAIOUINX He XapPAKTEePHbI JJIs YeJIoBeKa?
1) nanuuue quadparmbl
2) npeo0aaHue JIULEBOTO Yeperna HaJl MO3TOBBIM
3) HaNM4Ke CeMH IICHHBIX MTO3BOHKOB
4) XBOCTOBO# OT/Ie)T TO3BOHOYHUKA

10¢



5) MOABMKHOE HAPYIKHOE YXO
6) a’bpBEOIISIPHOE JIETKOE

YcTaHoBHTE NPABUJILHYIO MOCJIE€10BATEILHOCTb.
40. YcTaHOBUTE MTOCTIEIOBATEIBHOCTh OPIaHU3MOB B ITUIIIEBOH LIEIIH.
1) smepuna
2) pacteHue
3) scTped
4) HaceKoMbIe
41. YcraHOBUTE, B KAKOH MOCIIECIOBATEIIBHOCTH IPOMCXOISAT B MUTO3€ YKa3aHHBIC TIPOIIECCHI
1) XpOMOCOMBI PACIIONIAralOTCS [0 IKBATOPY KIETKH
2) XpOMaTH/IbI PACXOAATCS K MOJFOCAM KICTKH
3) 00pa3yroTCs ABE JOUYCPHHUE KIETKH
4) XpOMOCOMBI CIIUPATTU3YIOTCS, KaX/1asi COCTOUT U3 JBYX XPOMATH]]

YcranoBurTe cOOTBETCTBHE.
42. YCTaHOBUTE COOTBETCTBHE MEXKIY OCOOCHHOCTBIO MTUTAHKS OPTaHU3MOB U TPYIIIION OPraHu3MOB

OCOBEHHOCTD ITMTAHUA I'PVIIIIA OPTAHU3MOB
A. 3aXBaThIBAIOT MUULY IIyTEM (Qaromurosa 1. aBTOoTpOGEI
b. ucnonpe3yroT sHepruo, 0CBOOOKIAIONLYIOCS TPU OKUCICHUN 2. reTepoTpodbl

HEOPTraHWYECKUX BEIIECTB

B. mony4aror numty mytem QUIbTpay BOAbI

I'. cuHTE3UPYIOT OPraHUYECKHE BEIIECTBA U3 HEOPTAHUYECKUX
J1. ICIONIBb3YIOT SHEPTHUIO COJIHEUHOI'O CBETA

E. ucnone3yroT HEpruto, 3aKII0YCHHYIO B MTHIIIE

43.Y cTaHOBHTE COOTBETCTBUE MCXKAY IMPU3HAKOM PA3MHOXKCHUSA OpraHu3mMa 1 €ro CIIOCOOOM.

[MPU3HAKU OOPMA PASMHOXXEHUS OPTAHU3MA
A. B OCHOBE JICKUT M€EHO03 1. mosoBoe
b. yuacTBy1OT criepMaTo30ubl U SIMIIEKIETKH 2. 6ecnionoe

B. B 0cHOBE JI€XUT MUTO3

I'. pa3HOOOpa3ue NOTOMCTBA U €ro )KU3HECTOMKOCTh

J1. B pa3MHOKEHUU yYaCTBYET OJIHA POJUTENbCKAst 0COOb
E. oOpa3ytoTcst uIeHTUYHBIE TOTOMKH

Yactb 3
JaiiTe nHCbMEHHBIH OTBET Ha BONPOC.
44. Yem oTiruaeTCs HA36MHO-BO3IyIIIHAS Cpeia OT BOHOM?

Pemure reHeTu4eckyo 3ajxavy.

45. YV yenoBeka TreH JUIMHHBIX PECHUI] JAOMUHHUPYET HaJ TE€HOM KOpPOTKHMX pecHul. KeHmmuHa c
JUIMHHBIMH DPECHHUIIAMH, Y OTLa KOTOPOH OBUIM KOPOTKHE DPECHUIIbI, BBIILIA 3aMYX 33 MYXYMHY C
KOPOTKMMHU pecHuramu. KakoBa BEpOATHOCTh POXKACHHS B JaHHOW ceMbe peOCHKa ¢ JTWHHBIMU
pecHuIIaMu?
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JK3aMeHANIMOHHAA padoTa no nucuuiuvinae buosorus nis odyvyarommuxcalkypcea, cneuajJbHOCTh
34.02.01 CecTpuHCKOe 1€710

Bapuanr 3
Yacrtp 1
Bbi0epuTe 01MH NPaBWILHBINA OTBeT.
1. O6mM™M U3 MOJOKEHHUM KIETOYHOM TEOPUH SIBISETCS CIIEYIOIEe YTBEPKICHUE:
1) B cocTaB KJIETOK BXOJUT OKOJIO 70 XUMHUYECKUX DJIEMCHTOB
2) THK- xpanuTenp HaclIeACTBEHHON HHPOPMAIIMU KIICTKH
3) KJIeTKa — CTPYKTYpHasi ¥ GYHKIHMOHAJIbHAS SIUHULA )KUBOTO
4) KJIETKY Pa3HbIX OPraHU3MOB HMEIOT Pa3HOE CTPOCHHE
2. Eciu B pacTHTENBHOM KIIETKE HApYIIAETCS CHHTE3 XJIOPOPHILIA, TO
1) B Hell mpeKpalaeTcsi CHHTE3 OPraHMYECKUX BEIICCTB
2) OHa TepecTaeT JACIUThCS
3) y Hee yCUIIMBAETCS MPOLECC MOTIIOIIECHHS KUCIOPOa
4) ona morubaet
3. Bce xuMHuuecKkue peakiuy B KJIETKaX KHUBBIX OPraHU3MOB UIYT
1) npu 00s13aTeILHOM Y4acTHU (EPMEHTOB
2) ¢ 3aTpaToii SHEPrUuu
3) 1pu BBICOKO#1 TeMIiepaType
4) ¢ pacxogom AT®
4. XJIOpOIIacThI B KJIETKE OCYIIECTBIISIOT:
1) Paznoxenue 60Jiee CII0KHBIX OPraHU3MOB
2) CBsi3b MEX/IY YaCTSIMH KICTKH
3) CuHTe3 OpraHuvYeCcKHX BEIIECTB M3 HEOPraHUnYeCKHX ((DOTOCHHTE3)
4) 3amuTHYI0 QYHKINIO
5. Kak Ha3bIBaeTCsI MOTYKUAKAs Cpejia KIIETKH, B KOTOPOI pacioyioskeHo apo?
1) Bakyoub
2) nMToriasmMa
3) nmu3zocoma
4) KJIETOYHBIN COK
6. Ilornomierne CBETOBON YHEPTUH 3€JICHBIMHU PACTEHUSIMH IPOUCXOTUT B XOJI€
1) 6uocunTe3a Genka
2) poTocunTe3a
3) OKHCIICHHSI OPraHMYECKUX BEIIECTB
4) MUHEPAJILHOTO MUTAHUS
7. HemeMOpaHHBII KOMIOHEHT KJIETKH:
1) MutoxoHapun
2) Pubocombl
3) Anpo
4) DHpoMIa3MaTHIECKask CeTh
8. Kakyto QpyHKIIMIO BBITIOIHSIOT YTIIEBOBI, BXOSIINE B COCTAB KIETOYHBIX MeMOpaH?
1) ®orocunTes
2) O6pa3oBaHUE JBOWHOTO CIIOS MEMOpaHBI
3) PenenrropHyto
4) TpaHCTIOPT BEIIECTB
9. Tpunnery nykneoruoB ATL B monekyne IHK Gyner coorBeTcTBOBaTH KOJJOH MOjeKysl n-PHK:
1) HAY
2) TAT
3) YVTI
4) YAT
10. Pa3MHOXeHHE CTIOPaMU OTHOCHUTCS K:
1) BereratuBHOMY pa3MHOKEHHIO
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2) Becroiomy pa3MHOKCHHIO
3) [Maprenorenesy
4) IToa0BOMY pa3MHOKCHHIO
11. 3aknanka opraHoB Oy1yIIero opraHu3Ma MpOUCXOAUT Ha CTAUU:
1) Mopysl
2) 3UrotThl
3) T'actpyist
4) Heiipyisi
12. Tlpu AUrHOPUIHOM CKPEIIMBAHUY U HE3aBUCUMOM HACJICJIOBAHUH IIPU3HAKOB y POIUTENCH C
rerotuniaMmu AABD 1 aabb B moToMcTBe Ha0JIF0O1a€TCS PACIICIUICHHE B COOTHOIICHUN
1) 9:3:3:1
2) 1:1:1:1
3)3:1
4)1:1
13. K mos10’%eHusIM XPOMOCOMHOM TEOPHH HACIICACTBEHHOCTH HE OTHOCST
1) B 1OJIOBBIE KJIETKH TONAJACT I10 OJIHOMY T'€HY M3 Mapbl AJUICIbHBIX [CHOB
2) TeHbI B XPOMOCOMAX PacIoIOKECHbI THHEHHO
3) reHsbl, pacrooKEHHBIE B OTHONH XPOMOCOME, 00pa3yIoT rPyIy CIEIICHHS
4) cuerieHre MOXXET ObITh HETIOJHBIM
14. Tlpu CKpeIMBaHUK TOMATOB C KPACHBIMH M KEJITHIMHU IUIOJAMHU MOJIYYE€HO MOTOMCTBO, Y KOTOPOTO
HIOJIOBMHA TI0JIOB ObLiIa KpacHasl, a MoJOBUHA jkenTas. KakoBbl FTeHOTUITBI POUTENCH?
1) AAxaa
2) AaxAA
3) AAXAA
4) Aaxaa
15. TTapHble TeHbl, OIPEACIAIONIME OKPACKY JEECTKOB PACTCHHI HOYHOM KPacaBHIIbI, PACIIOIOKCHHBIC B
TOMOJIOTUYHBIX XPOMOCOMAX, Ha3bIBAIOT
1) periecCUBHBIMHE
2) TOMHHAHTHBIMH
3) clemIeHHBIMU
4) anienbHBIMU
16. HacnencTBeHHAs! N3BMEHUMBOCTD XapaKTEPU3yETCsI:
1) HeobpaTtumocThio
2) AJIEKBaTHOCTBIO YCIIOBHUSIM CPEIbI
3) OOpaTUMOCTHIO
4) TIocTeneHHOCThIO
17. Kaxasi "3BMEHUYMBOCTh BO3HHKAET Y OPTraHU3MOB C OJIMHAKOBBIM T€HOTHIIOM IO/ BIHSIHUEM
Pa3JINYHBIX YCIOBHUU CPEbI?
1) koMOuHaTUBHAS
2) TeHOTUTTHYEeCKast
3) HacjeaCTBCHHAS
4) MmoaudurKaIMOHHAS
18. BinsiHue e CTBUS OJTHOTO FeHA Ha Pa3BUTHE MHOTHX MPH3HAKOB HA3bIBACTCS:
1) Monumnonnuei
2) loMiUHUpOBaHUEM
3) Inetiorponueit
4) Tlonumepueit
19. K pe3ynbraTam 3BOJIOIMHA HE OTHOCHTCH
1) mocreneHHOe yCI0KHEHHE OPTraHUIECKOT0 MUAPA
2) oOpa3zoBaHKE HOBBIX BHJIOB
3) nprcnocoOICHHOCTD K YCIOBUSIM OOMTaHHSI
4) BOBHUKHOBEHHE MYTallMil y OPraHU3MOB
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20. CymiecTBOBaHHE OCCKPBUIBIX ¥ UIMHHOKPBUIBIX HACEKOMBIX Ha OKCaHHYECKHX OCTpPOBaX,
00/1yBaeMBIX CHIILHBIM BETPOM, - IIPUMEP ICHCTBHsI 0TOOpa
1) monoBoro
2) IBHXKYIIETO
3) pa3phbIBaroIIero
4) cTabWIN3UPYIOLIETO
21. TIpucmnoco0IeHHOCTh OPraHU3MOB B IPOIIECCE IBOJIOIMU BO3ZHUKACT B PE3yJIbTATE
1) reorpaduueckoi H30IALUH
2) B3aMMOJICHCTBHSI ABHIKYIIMX CHJI 9BOJFOLINU
3) MyTaIMOHHO N3MEHYHUBOCTH
4) UCKYCCTBEHHOTO 0TOOpa
22. O6pa3oBaHKe HOBBIX BUJIOB B IPUPOJIC MPOUCXOINUT B PE3YJIbTATE
1) Bo3pacTHOr0 U3MEHEHHUsI 0COOeH
2) Ce30HHBIX U3MCHEHHIA
3) IPUPOIOOXPAHHOM JEATEIBHOCTH YEIIOBEKa
4) B3aMMOJICHCTBUS JBIIKYIIUX CHJI SBOJFOIIUN
23. DieMeHTapHas CTPYKTypa, Ha YpOBHE KOTOPOIl MPOSIBISETCS B NMPHPOJIC JCHCTBUE €CTECTBEHHOTO
otbopa, -
1) opraausm
2) GuoIeHo3
3) BuI
4) momysust
24. Kakyo TpyIiny J0Ka3aTeIbCTB SBOJIOIMHA COCTABIISIOT TOMOJOTMYHbBIC OPTaHbI?
1) sSMOpHOIOTHYECKUX
2) MaJIeOHTOIOTMIECKUX
3) cpaBHHUTEIHHO-AaHATOMUYECKHUX
4) reHeTHYECKUX
25. Kakoe 3Ha4eHHEe UMEET Mpeaynpekaaronias OKpacka KUBOTHBIX?
1) nenaet »KMBOTHBIX HE3aMETHBIMHU
2) OTITyTHUBAET BParoBs
3) mpuBIeKaeT ocodeit CBOero Buaa
4) 0boCTpsieT BHYTPUBHIOBYIO OOPBOY
26. CortacHO TaHHBIM MOJICKYJISIPHON OMOJIOTHH, HAHOOJIee ITO3THO B MIPOIIECCE IBOFOIMH Pa3/ICITHITUCh
BETBHU YeJIOBEKA U
1) mmmMnanze
2) TOPUILIBI
3) opaHryraHra
4) ru66oHa
27. PacuBer pernrruiiuii HaOIrOAAIICS B 3Py
1) Me3030¥CKyI0
2) Maneo30MCcKyIo
3) KaliHO30HCKYI0
4) npoTepO30HCKYIO
28. K kako#i rpyrre J0Ka3aTeIbCTB IBOIIOIMHA OPraHUIECKOT0 MUPA OTHOCHTCS CXOJICTBO 3apO/IbIIIeH
MPECMBIKAFOIMXCS U TITHIT?
1) cpaBHUTEIBHO-aHATOMUYECKUM
2) SMOPUOIOTUIECCKUM
3) MaaeoHTOIOTHYECKHM
4) BceM yKa3aHHbBIM
29. UeMy criocoOCTBOBAIO MOSIBJICHUE MPSIMOXOXKICHHS Y TPEIKOB YeI0BeKa?
1) 0CBOOOXKICHUIO PYKH
2) MOSIBIICHUIO PeYr
3) pa3BUTHIO MHOTOKAMEPHOT'O Cep/IIia
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4) ycuseHno 0OMeHa BEIIECTB
30. K Guorennomy BemiecTBy 61ochepbl OTHOCUTCS
1) BysikaHWYECKas j1aBa
2) mo4Ba
3) Topd
4) rpaHuT
31. OrpanuuuBaromumM HaKTOPOM JJIS PAa3BUTHUS KHU3HUA B BEPXHUX CIIOSX aTMOC(EPHI SBISCTCS
1) Hu3Kas Temreparypa
2) pa3peKEHHOCTh BO3yXa
3) jxecTKOoe YIAbTPahHOICTOBOC H3ITyUCHHE
4) HU3KOE JaBJICHHE
32. B3auMOBBITOJTHOE CYIIIECTBOBAHHUE OPraHM3MOB Pa3HbIX BUIOB — 3TO:
1) XUIIHAYECTBO
2) HaxJIeOHUYECTBO
3) cum6mno3
4) KOHKYPEHIUS
33. IIpoy1ieHTHI B MPOIIECCEe KPYTOBOPOTA BEIIECTB
1) CHHTE3MPYIOT OPraHUYECKUE BEIIECTBA
2) pasnararoT OpraHHYECKUe BEIIeCTBa
3) paznararoT MUHEpaJIbHBIC BEIIECTBA
4) CUHTE3UPYIOT MUHEPAJIbHBIC BEIIIECTBA
34. K xoncymenTtam |l mopsinka oTHOCSATCS
1) pacTUTeNbHOS THBIC
2) MEePBUYHBIE XUIITHUKH
3) BTOpUYHBIC XUIITHUKH
4) KpOBOCOCYIIIHE
35. K rino6anpHbIM U3MEHEHHUSIM B Ouochepe OTHOCAT
1) 3arpsi3HEHKE TOYBBI B OTACTBHBIX PETHOHAX OTXOAaMH CEIbCKOXO03SHCTBEHHOTO MMPOU3BOICTBA
2) 3arpsi3HEHHE BO3/lyXa OTXOJJaMHU IPOU3BOJICTBA B 30HE PACIIOIOKECHHUS XMMUYECKOTO 3aBO/Ia
3) YHHUTOKEHHE TTOKApaMHK JIECOMTapKOBOM 30HBI FOPO/Ia
4) cokpallleHHe Ha TUIAHETE 3aMacoB MPECHOM BOJIbI
36. [IpupogHBIe TEPPUTOPHH, HA KOTOPBIX 3allpelIeHa X03sMCTBEHHAS JSSITEIIbHOCTD YEJIOBEKA C IIEIThI0
BOCCTaHOBJICHUS YUCIICHHOCTH TOMYJISIIMNA PEKUX BUIO0B PACTCHUIN M KHUBOTHBIX, OXPaHbI (JIOPHI U
(bayHbI, IPEICTABISIOT COOOH
1) arporieHO3bI
2) 3aI0BEHUKH
3) boTaHWYECKHE CaIbI
4) mosie3aIUTHBIE JIECHBIE TTOTOCHI

Yactb 2
BoiGepuTe TpM NPaBWILHBIX OTBETA.
37. Tone KammycThl — HEYCTOMYMBAs arpO3KOCUCTEMA, T.K. B HEH
1) OTCYTCTBYIOT MHUIIEBHIC CETH
2) npeo0IaaaroT MPOAYICHTHI OJHOTO BU/IA
3) HEOOIBIIIOE YHCIIO BUIOB
4) HeT NMUIIEBBIX IeTel
5) KOpOTKHE 1IeTIH TUTAHUS
6) OTCYTCTBYIOT PEAyIIECHTHI
38. Kakue 0cOOCHHOCTH CTPOCHHS U CBOMCTBA MOJICKYJIbI BOJIBI ONIPEIEIISET €€ OOJBIIYIO POJIb B KIIETKE?
1) crmocoOHOCTH 00Pa30BHIBATH BOIOPOIHBIE CBSI3H
2) HaJTM4YMe B MOJIEKYJIaX OOTraThIX SHEPTUCH CBs3eH
3) MOJISIPHOCTH €€ MOJIEKYJIbI
4) ciocoOHOCTh K 00pa30BaHUI0 HOHHBIX CBSI3EH
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5) crmocoOHOCTh 00Pa30BHIBATH MENTHIHBIC CBSI3H
6) crIoCOOHOCTH B3aUMO/ICHCTBOBATh C HOHAMU
39. ITonoBBIe KIETKHU, B OTJIHYHE OT COMATUYECKUX,
1) comepskaT rariouIHbINA HAOOP XPOMOCOM
2) ©MeeT Habop XPOMOCOM, UACHTHYHBIX MATCPHHCKOMY
3) 00pa3yroTcs myTeM MHUTO3a
4) bopMHpYIOTCS B IpoLiecce Meio3a
5) y4acTBYIOT B OILJIOZIOTBOPEHHUH
6) cOCTaBIIAIOT OCHOBY POCTA M Pa3BUTHUS OpraHU3Ma

YcTanoBUTE NPABHIIBLHYIO MOCI€10BATEILHOCTD.
40. YcTaHOBHUTE TIOCIIE0BATEILHOCTH OPraHM3MOB B IICITH arporeH03a
1) mosieBka
2) mIeHuIa
3) ex
4) nucuna
41. VYcraHOBUTE XPOHOJIOTHYECKYIO TIOCIIEI0BATEILHOCTh TAKCOHOB, UCIOIB3YEMbIX B CHCTEMAaTHKE
4eJI0BeKa, HauMHas ¢ HarnboJIee KPyIHOTO
1) cemeiictBo ['OMHHUIBI
2) otpsin [Ipumatst
3) T XopaoBeie
4) pox Yenosek
5) kiacc MIyIeKOnHUTaroIIne

YcTaHoBHTE COOTBETCTBHE.
42. YcTaHOBUTE COOTBETCTBHE MEXK/IY CTPOSHUEM U (DYHKIIMEW OpraHMYECKOT0 BEIIeCTBA U €0 BUOM

CTPOEHUE U ®YHKIUA BEIILIECTBA
A. COCTOSIT U3 OCTATKOB MOJICKYJI IITMIIEPUHA M KUPHBIX KUCIOT 1. KupbI
b. cocToAT U3 0cTaTKOB MOJIEKYJT aMUHOKHCIIOT 2. 6enku

B. 3ammniaroT opraHusM oT NepeoxJIakAeHUs

I'. 3amumaroT opraHusm OT Yy>K€pPOJHBIX BEIIECTB
J1. ABIIAIOTCSA NCTOYHUKOM 2HJOTE€HHOU BOBI

E. aBnstorcs pepmenTamu

43. YcTaHOBHTE COOTBETCTBHE MEXKIY XapaKTEPUCTHKOM MOJIOBOTO Pa3MHOKEHHUS KUBOTHBIX U €TI0
CIIOCOOOM.

XAPAKTEPUCTHKA CITIOCOBBI ITOJIOBOI'O
PA3SMHOXEHUA
A. OpraHusMm pa3BUBAETCA U3 3UTOTHI l. ¢ omnomoTBOpEeHUEM
b. moTOMCTBO pa3BHBAETCS U3 KEHCKOW MOJIOBOM KIETKH 2. 6e3 oII0A0TBOPEHUS

B. rerHotunn noTOMCTBa CXOJEH ¢ MAaTEPUHCKUM
I'. HOBBII OpraHU3M HE SBJSIETCS TOYHOUM KOMUEH POIUTEIBCKUX (HOPM
JI. MOTOMCTBO HaclienyeT IeHbl ABYX POAUTENICH

Yactb 3
JaiiTe nHCbMEHHBbIH OTBET Ha BOMPOC.
44. O6bsacHUTE, KAaKOI BpeJl HAHOCAT KUCIOTHBIE 0K IU. [I[puBeuTe HE MeHEee TpeX MPUYHH.

Pemure reHeTHYeCKY10 3a/1a4Yy.

45. V ropoxa >KenThlil 1[BET ceMsH (A) JOMUHUPYET Haj 3€JCHBIM (a), ri1ajKasi MoBepXHOCTh ceMsiH (B)
HaJl MOPILMHHUCTOMN (B). ['OMOZUIOTHBIN KENTHIM TMAJAKHA TOPOX CKPELIEH C 3€JIEHBIM MOPIIMHHCTBIM.
Omnpenenure reHOTUN U (HEHOTHIT Oy TyIIEero MOTOMCTBA .
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JK3aMeHANIMOHHAA padoTa no nucuuiuvinae buosorus nis odyvyarommuxcalkypcea, cneuajJbHOCTh
34.02.01 CecTpuHCKOe 1€710

Bapuanr 4
Yacts 1
BoiGepuTe 0lMH NPAaBWILHBINA OTBET.
1. Bce 9acTu KJIETKH CBSI3aHBI MEXIy COOOM C ITOMOIIBIO
1) oGomouku
2) siipa
3) UTOILIa3MBI
4) Bakyosei
2. BpiOepute mpaBWIIBHYIO TOCJIECIOBATEIBHOCTD Tepeiayn MHPOPMAIMU B MPOIIECCe CHHTE3a Oelika B
KIIETKE:
1) JHK — undopmarmonnas PHK — 6emox
2) IHK — tpancnopthas PHK — 6emnok
3) pubocomanbuas PHK — tpancnopraas PHK — Gemok
4) pudocomanbuas PHK — JIHK — tpancnopraas PHK — Genok
3. HeoOxomumyto JUIst )KU3HEACSITEIbHOCTH SHEPTHIO U CTPOUTEIIbHBIA MaTepHal ISl CO3/IaHus B KJIETKaX
HOBBIX COCJAMHEHUH U CTPYKTYpP OPraHU3M TOJIy4aeT B MPOIECcCe
1) pocra u pa3BuTus
2) TpaHCIOpTa BEIIECTB
3) oOMeHa BelecTB
4) BbIICIIEHUS
4. MoHOMepaM# MOJIEKYJI KAaKUX OPTaHUYECKUX BEIIECTB SIBJISIOTCS aMUHOKUCIOTHI?
1) Benkos
2) YrieBoaoB
3) IHK
4) JlutuioB
5. JIro6ast >kuBas KJIeTKa OpraHu3Ma 0071aaeT CioCOOHOCTHIO K
1) caMOCTOSTETHPHOMY JIBHYKCHHIO
2) 00pa30BaHMIO TaMET
3) nmpoBeICHUIO HEPBHOT'O UMITYJIbCA
4) oOMeHy BelecTB
6. Kakoe BeIecTBO OTHOCHTCS K HEOPTaHUYECKUM, BXOJISAIIMM B COCTaB BCEX KHMBBIX OPraHU3MOB:
1) I'mroko3a
2) Bona
3) Benku
4) JIunu et
7. K dporocunTe3y ciocoOHbI
1) nedeHOUYHBIN cocanblIMK U Oe33y0OKa
2) Mefy3a i MyXOMOp
3) TMCTBEHHHUIIA U XJIAMHIOMOHA/Ia
4) BupycC 1 ackapuaa
8. XpoMocoMma JIeTuTCs Ha JBa IUIeYa:
1) Bepetenom aeneHust
2) LlenTpomepoii
3) Lenrpuonsio
4) XpomMaTuHOM
9. IoromeHne XUIKUX BEIIECTB KIETKOW Ha3bIBACTCS:
1) ®darorurozom
2) [TunHo1IMTO30M
3) DK301MTO30M
4) Ina3Mosn3om
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10. Kakwue kineTkn o0pa3yroTcs B pe3yabTaTe MUT03a?
1) YeTpIpe ramiouHbIe KICTKH
2) JIBe MUIIIONTHBIC KIICTKH
3) JIBe rarmonaHbIC KIETKH
4) YeTplpe AUIUIOUIHBIC KICTKH
11. ®a3a muTO3a, B KOTOPOH XPOMOCOMBI PACIIONaratoTcs MO AKBATOPY KJIETKH, Ha3bIBACTCS:
1) Anagasa
2) Ipodaza
3) Tenodaza
4) Meradasa
12. IlapTeHorenes xapakTepu3yercs
1) YactiyHbIM 0OMEHOM HACJIECTBCHHON HHPOPMALUH Yepe3 IUTOILIa3My
2) Pa3BuTHEM 3apoibliiia U3 HEOIJIOA0TBOPEHHOM SHICKIICTKH
3) 'ubernbio ciepMaTO30UI0B HOCIE IPOHUKHOBEHHS B SHIICKICTKY
4) Pa3BuTHEM SHICKJICTKH 3a CUET FEHETUYESCKOI0 MaTeprasa CriepMaTo30H, 10B
13. MyTanuuoHHast "3BMEHYUBOCTh, B OTJIMYUE OT MOJIU(PUKALIIOHHOMH,
1) Hocut oOpaTuMbIii XapakTep
2) IlepenaeTcst 1Mo HACIEACTBY
3) XapakTepHa JuIs Bcex 0cobeli Bua
4) SIBnsieTcs MPOSBICHUEM HOPMBI PEaKIIMU MIPH3HAKA
14. Pa3znuuHblil pa3Mep JMCTHEB Ha OJIHOM JiepeBe — MILTFOCTPAIMsl H3MEHYUBOCTH
1)MoaudrKkanmoHHON
2) HeonpeaeICHHO
3) MyTalMOHHOMK
4) KOMOUHATHBHOM
15. Kakue reHsl nposBIIsIOT CBOE JEHCTBUE B IEPBOM I'MOPUAHOM MOKOJIEHUU?
1) AntenbHbIe
2) JloMHHaHTHBIE
3) PereccuBHbie
4) CueruieHHbIE
16. Kakoil (peHOTHIT MOXKHO OXHIATh Y IMOTOMCTBA JBYX MOPCKHX CBHHOK C O€IIOH MIepCThIO
(penieccuBHBIN MPU3HAK)?
1) 100 % Gemnbie
2) 25 % Gemnbix ocobeit u 75 % depHbIX
3) 50 % Genbix ocobeit u 50 % uepHBIX
4) 75 % Genbix ocobeit u 25 % yepHbIX
17. Boibepute ¢popMmyity pacuienieHus no (eHOTUIly Npu AUTUOPUIHOM CKPEIMBAHUU:
1)1:2:1
2)3:1
3) 9:3:3:1
4) 1:8:3:3:1
18. B cenexmuu 115 TOTy4YeHUS] HOBBIX MTOJIUTUIONIHBIX COPTOB PACTEHHIA:
1) YBenuuMBarOT YMCIIO TOMO3UTOTHBIX 0CO0EH
2) KpatHo yBenM4YHBarOT HAOOP XPOMOCOM
3) CkpemuBaroT 0co0ei ABYX YUCTHIX JTMHUAN
4) CKpeluBaroT POAUTENCH C UX TOTOMKaAMU
19. Hcnonb30Banue /i THOPUAN3ALINY IPOTOIIIACTOB OTHOCUTCS K !
1) 'eneTHYeCKOMY KJIOHUPOBAHHIO
2) KnerouHoli nHXeHepUH
3) I'eHHOl MHXEHEPUH
4) VIckyCCTBEHHOMY MyTareHesy
20. B cocTosiHuM OMOJIOTHYECKOTO perpecca HaXOIUTCs
1) nmuca oObIKHOBEHHAS

115



2) cepast Kpbica
3) TUTp yCcCypHICKUI
4) 3emiiepoiika
21. Tlpucnocobienue, mpu KOTOpoM (opma Telaa U OKpacKa KMBOTHBIX CIHMBAETCS C OKPYKAOIIUMHU
npeaMeTaMu
1) MuMuKpust
2) MOKPOBUTEILCTBEHHAs OKpacKa
3) mpeaynpexaaronas Okpacka
4) MacKupoBKa
22. Ocobu 00BbETUHSIOTCS B OJTHY MOIYJISIIINIO HA OCHOBE
1) ux posu B OHOreOICHO3E
2) OOIIHOCTH MUTAHMS
3) paBHOT'O COOTHOILICHHSI [TOJIOB
4) cB0OOIHOTO CKpPEIIMBAHUS
23. MHoroo0Opa3ue BUIOB, IIUPOKOE PACIIPOCTPAHCHHE U BHICOKAS IJIOJIOBUTOCTh Mapa3sUTHUECKUX
4yepBeil — mokasarelib
1) apomopdo3za
2) nereHepanun
3) OHOJIOrMYECKOro mporpecca
4) OMOJIOTHYECKOT0 perpecca
24. bruonornveckuii perpecc XxapakTepu3yercst
1) pacumpenuem apeaia
2) U3MEHECHUEM CpeJibl OOUTAaHUS BUA
3) MOBBIIICHHEM KXH3HECIIOCOOHOCTH 0CO0eH
4) yMEHBIIIEHHEM YHCIIa BUJIOB M 0CO0ECH
25. OUIOreHETHYSCKUN PSIJT JIOIIATU OTHOCST K JOKAa3aTeIbCTBAM dBOJIOINN
1) 5MOpHOIOrHUECKUM
2) MaJICOHTOIOTHIESCKUM
3) GpU3HOTOTHUECKUM
4) reHeTHYECKUM
26. DMOPHOJOTHYECKUM J0Ka3aTeIbCTBOM ABOJIOIMH TO3BOHOYHBIX JKMBOTHBIX CIYXXHUT Pa3BUTHE
3apo/ibIla U3
1) 3urotst
2) COMaTHYECKOM KICTKH
3) criopbl
4) UCTHI
27. KakoBo 3HaueHHE SIPKOH OKPACKH O0KbEH KOPOBKHU?
1) mpuBJekaeT ocobeit Apyroro moja
2) mpeaynpexIacT 0 HeChe0OHOCTH
3) yKka3bIBaeT Ha MPUHAUIC)KHOCTh K OJTHOMY BHILY
4) ycunuBaet 0TO0p 0co0Oeit B OMYJISIIHH
28. BoJBIIMHCTBO yUEHBIX CYUTAIOT HEAH/IEPTAIbIIEB TYMTUKOBON BETBBIO B IBOJIFOIIMHU YEIOBEKA. JTO
MHEHHE OCHOBAHO, TJIABHBIM 00pa30M, Ha CPAaBHCHUHU
1) cTpoeHuH YepernoB HeaHAePTANBIIEB U YeIOBEKa COBPEMEHHOTO THIIA
2) TeNOCIOKEHUs HEaH IePTAIbLIEB U YEIOBEKa COBPEMEHHOTO THIIA
3) 00beMOB MO3ra HEaHIePTAIIBIIEB U YTIOBEKA COBPEMEHHOT'O TUTIA
4) HYKJICOTUHBIX TIOCIIeI0BaTENIbHOCTEH MuTOXOHIpuanbHoi JIHK HeanaepTanbiieB U yeIoBeKa
COBPEMEHHOTO THUTIa
29. 'OMOJIOTHYHBIMU OpTaHaMU SIBIISTFOTCS
1) »xaOphbl paka 1 phIObI
2) KpbUIbsSI NITHIIBI U JIETYYCH MBIIIH
3) ycHKH ropoxa U KOJIFOYKH KaKTyca
4) XpbUThsi 0a00YKH U JICTYyUEH MBIIIN
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30. Kakast u3 uckomaembix ()OpM YeI0BEKa TPUHAIIICIKUT K COBPEMEHHBIM JIFOISIM?
1) kpoMaHbOHEI
2) MUTEKaHTPOII
3) aBCcTpasIoNUTEK
4) CHHaHTPOII
31. IIpaBuiIbHO cOCTaBIICHHAS LETb MUTAHUS — 3TO:
1) TUCTBS — MOXKICBOM YepBH — 3eMIIEPOIKA — 3Mest
2) 3Mest — JIHCThS — 3eMIICpOiKa — JIOXK/ICBBIC YSPBU
3) nOXIeBO YepBb — 3eMIICPONKA — JIMCThS — 3Mest
4) 3emiiepoiika — JIMCThSI — JOXK/ICBOW YePBb — 3Mesl
32. K HapymeHHo NpHUpOTHBIX SKOCUCTEM MOXKET MPUBECTH
1) cypoBast 3uma
2) BHEJIPCHHUE YEJIOBEKOM HEKOTOPBIX BHJIOB, paHee He OOUTABIIMX B OMOIIEHO3E
3) HeOCTaTOK KOPMOBOM 0a3bl 151 XHITHUKOB
4) BBICOKHi1 CHEXHBII TOKPOB
33. K korcymenrtam |l mopsiika B GMoreorieHo3e BojgoemMa OTHOCSTCS
1) pactenusi, oOpasyromnye GUTOIIIAHKTOH
2) pBIOBI, TUTAIOIIUECS PACTUTEIILHOMN MUILECH
3) MIOTOSAHBIE PHIOBI
4) OakTepuH, pa3jiararplre Wi Ha JTHEe BOJoeMa
34. Kakue u3 npuBeIcHHBIX ()aKTOPOB OTHOCAT K a0MOTHYECKUM ?
1) Temnepatypy u cBeT
2) pacTUTESIBbHBIH OITajl U JIAMITY JTHEBHOT'O OCBEIICHHS HA YJIHIIE
3) OCTaHKHM KMBOTHBIX ¥ TIPOIYKTHI UX KUZHEACATEIILHOCTH
4) 3arpsA3HEHNS TI0YBBI U BOJIBI
35. 3eneHble pacTeHUs MOIYYalOT KUCIOPO. U3
1) mouBkI
2) BOJBI
3) armocdepHOro Bo3ayxa
4) 5KUBBIX OPTaHU3MOB
36. I[IprunHOH TI00aTFHOTO KOJIOTHYECKOTO KPU3HMCa B HACTOSIIYIO ITIOXY MOKHO CUATATh
1) nepeBbInac CKOTa Ha MacTOMIIAX
2) BYJIKAHUYECKYIO ICTEIBHOCTh
3) cokpaiiieHre OHOPa3HOOOpa3Hs TIAHETHI
4) pa3nuBbI PEK TIPH MOJIOBOIHE

Yacrsp 2
BriOepuTe TpH NPaBHIBHBIX OTBETA.
37. Kakumu CBOWCTBaAMH XapaKTepU3yeTcs: MOAN(DUKAIIMOHHAS N3MEHYHBOCTH?
1) uMeeT MacCoBBI XapaKTep
2) UMeeT MHIMBUIyaIbHBII XapakTep
3) He HacnemyeTcs
4) Hacnemyercs
5) orpanudeHa HOPMOW peaKIu
6) pa3smMax U3MEHUYMBOCTH HE HMEET TPEICIIOB
38. ArporieHo3, B OTJIIMYHE OT OMOIICHO3a, XapaKTepU3yeTcs
1) KOPOTKUMU LETISIMU TUTAHUSI
2) pa3BEeTBJICHHBIMHU ISTISIMU TUTAHUSI
3) HE3aMKHYTBIM KPYTOBOPOTOM BEIIIECTB
4) npeobiajaHeM MOHOKYJIBTYP
5) 3aMKHYTBIM KPyrOBOPOTOM BELIECTB
6) OOJIBIIMM BHIOBBIM pa3HOOOpa3reM
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39. Ykaxxkurte npu3HaKu oOIIel AereHepalun y )KUBOTHBIX
1) oOumii mobeM OpraHUu3aIuu
2) CHIO)KEHHE MHTCHCHBHOCTH KH3HEICATSIbHOCTH
3) MOHMKEHHUE YPOBHSI OpraHU3aIUH
4) ¥CYEe3HOBEHHE OPTaHOB IMHIIEBAPEHUS IIPHU MTapa3UTH3ME
5) npucnocoOieHus1 YaCTHOTO XapakTepa
6) yrnpolieHne HepBHON CUCTEMBI B CBA3U C CHIYAM 00Pa30M KHU3HH

YcTaHOBHTE NPABHIBHYIO MOCJIET0BATEILHOCTD.
40. YcTaHOBHUTE MOCIIEA0BATEIBHOCTH CMEHBI 9KOCHCTEM
1) o3epo
2) 6os0TO
3) nec
4) nyr
41. YcraHoBUTE MTOCIIEIOBATEILHOCTh AHTPOIIOTEHE3a
1) yenmoBeK yMeblii
2) YeoBeK MPSIMOXO AN
3) ApHOIHUTEK
4) 4eNoBeK pa3yMHBIN

YcraHoBuTe COOTBETCTBHE.
42. YCTaHOBHUTE COOTBETCTBHE MEXKIY OCOOCHHOCTBIO CTPOCHHSI OpPraHM3Ma YelIOBEKAa M BHUIOM
CPaBHUTEIBbHO-aHATOMHUUYECKUX JOKA3aTEIbCTB €r0 IBOJIOLUU

OCOBEHHOCTb CTPOEHUMA B/ JOKA3ATEJIbCTB
A. pa3BuTHE XBOCTa 1. ataBu3m
b. annenaukc 2. pyIUMEHT
B. xomuuk

I'. rycToii BOJIOCSIHOM OKPOB HA TEJe
J1. MHOTOCOCKOBOCTh
E. cknanka MuUratesnbHON NEPEnoHKU

43. YCcTaHOBUTE COOTBETCTBHE MEXKIY PE3YIHTATOM U MPOIIECCOM.

PE3VYJIbTATBI ITPOLIECCA I[MPOLIECCHI
A. CUHTE3 ITIOKO3bI 1. porocunres
b. BBIICIIEHHE KMCIIOPOIa 2. BHEepreTUYecKuii 0OMeH

B. pacrnazg riroko3sl

I'. normonienue kuciaopoaa

J1. mpoTekaeTr B MUTOXOHAPUAX
E. mporekaer B xsoporiacrax

Yactb 3
JaiiTe nUCbMEHHBbIH OTBET HA BONPOC.
44. Yem xapakTepusyeTcsi OMOIOTUYECKUI TPOrpecc y IBETKOBBIX PACTCHUN. YKaXUTe HE MEHEe Tpex
MPU3HAKOB.

Pemure reHeTHYeCKY10 3a/1a4Yy.

45. N3BecTHO, YTO T€H Kapux Ija3 JOMUHUPYET HaJ T€HOM TroiyObix ria3. [omyOoriazas >KeHIIMHA
BBIXOJ/IUT 3aMY3K 32 Kaperia3zoro My>K4uHy, 4ei orell ObuT romyboria3siM. Kakux geteil MOXKHO OXKHAATh
OT 3TOro Opaka M B Kakoi Mpornopuuun?
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JK3aMeHANIMOHHAA padoTa no nucuuiuvinae buosorus nis odyvyarommuxcalkypcea, cneuajJbHOCTh
34.02.01 CecTpuHCKOe 1€710

Bapuanr 5
Yacts 1
Boi0epuTe 01H NPaBWILHBII 0TBET.
1. Conepkumoe KJIETOK OTIPaHUYEHO OT OKPY KaroIIel Cpe/ipl
1) uuromiazmoi
2) pubocomamu
3) MmeMOpaHoii
4) ICHTPHOISIMU
2. Benok B KIIETKE CHHTE3UPYETCS:
1) Ha pubocomax
2) B sipe
3) B nmm3ocomax
4) Ha rnaakoi 9HI0IIa3MaTHIECKOM CeTH
3. ABTOTpOGHBIC OPraHU3MbI OTIUYAIOTCS TEM, YTO OHU
1) 0Opa3yroT OpraHuvYecKre BEIIECTBA UX HEOPTaHUUECKUX
2) 00pa3yIoT HEOPraHUYECKUE BEIIECTBA U3 OPraHUUCCKUX
3) MUTaKOTCS TOTOBBIMU OPTraHUYECKUMU BEIIECTBAMU
4) NUTArOTCS HEOPTAaHMYECKUMHE BEIIECTBAMH
4. B uem coctout cxoactBo mojekyn JHK u PHK?
1) CocrosT U3 IBYX MOJMHYKICOTHIHBIX IICTICH
2) Nmerot Gopmy cripaiu
3) D10 OHOMONMMEpPBI, COCTOSAIINE U3 MOHOMEPOB - HYKJICOTHIOB
4) O0e comeprkat 1Mo HECKOJIBKO THICSY TEHOB
5. CHHOHUMOM TEpMUHA «SJCPHBIC OPTaHU3MbD» SBJISICTCS TCPMHUH
1) 0HOKJIETOYHBIC
2) 9yKapHOThI
3) mpoKapuOTHI
4) mpocreiiiiune
6. I'me mpoucxomut cuate3 ATD?
1) B MUTOXOHAPHSIX
2) B snpe
3) B nuromiazme
4) Ha pubocomax
7. 3HaueHune POTOCHHTE3A 3aKIIIOUAETCS B TOM, UTO Oy1arojapsi 3ToMy mpoleccy
1) BeiensieTcss B atMocdepy YIIIEKHUCIIBII ra3 ¥ MPOUCXOIAT MPOIECCH paciiaja BEIIeCTB
2) 00pa3yIoTCst MUHEPAIbHBIE BEIIECTBA U 00ECIIEYNBACTCS KPYTOBOPOT BOIBI
3) oumIaeTcs BO3MyX OT MEXaHWUYCCKHUX MPUMECei B ra3000pa3HbIX COSIMHEHUH a30Ta
4) BeienseTcst B aTMocepy KUCIOPO U 00pa3yroTCs OpraHnIeCKre BEIIeCTBa
8. 'eH — 3TO y4acTOK MOJICKYJIBI:
1) JHK
2) Kupa
3) Benka
4) YrieBona
9. KneTka pacTeHuil 0T/IMYaeTcs OT KJIETOK KUBOTHBIX:
1) Hanmuamem XJ10poIiacToB
2) Hanrumem MUTOXOHIPHIA
3) Hannunewm kaeTouHOi MeMOpaHbI
4) HanmuuueM sipa
10. Kakoe neiieHue JISKUT B OCHOBE TIOJIOBOT'O Pa3MHOKEHUS?
1) Meiio3

121



2) Muro3
3) DHaoMHTO3
4) Amurtos
11. MuTO3y COMaTH4ECKOMN KIETKU MPEAIIECTBYET:
1) PacxosieHre XpOMOCOM K MOJTFOCaM KJIETKH
2) OOpa3oBaHue BepeTeHa JACICHUS
3) Unrepdaza
4) Meiio3
12. Meiio3 oTrYaeTCs OT MUTO3a HATHYUEM
1) UnTepdasbr
2) Beperena nesenus
3) Uetnipex (a3 meiaeHus
4) JIByX 1ocjie10BaTeIbHbIX JACICHUN
13. [TapHble reHbl FTOMOJIOTMYHBIX XPOMOCOM Ha3bIBAIOT
1) AmtenbHBIME
2) CuerieHHBIMH
3) PenieccuBHBIMU
4) JIoMUHAHTHBIMA
14. BriGepure XpOMOCOMHBII HA0Op TaMeT, MPU KOTOPOM pa3BUBaeTCs cuHApoM JlayHa
1)23+X u 22+Y
2) 22+X u 22+Y
3) 21+X u 22+Y
4) 22+X u 21+Y
15. MI3MeHYMBOCTh IPU3HAKOB, KOTOPasi HOCUT MAaCCOBBIH, MPUCTIOCOOUTENbHBIN XapakTep,
1) He o0ycioBiieHa H3MEHEHHUEM T€HOTHIIA
2) Boi3BaHa H3MCHEHHUEM I'CHOB
3) Cesi3aHa ¢ U3MEHEHHEM YHCIIa XPOMOCOM
4) BrI3BaHa H3MCHEHHEM CTPYKTYPhI XPOMOCOM
16. MyTtanuu MOTYT OBITH 00YCIIOBJICHBI
1) HOBBIM COYETAHHEM XPOMOCOM B PE3yJIbTaTe CIUSHUS TaMET
2) MepeKpecToM XpOMOCOM B X0JIe Meiio3a
3) HOBBIMH COYETAHUSAMH '€HOB B pE3yJIbTaTe OIIOOTBOPCHHUS
4) u3MEHEHUSIMH T€HOB U XPOMOCOM
17. C nomo11p10 reHeaqoruueckoro MeToAa u3yyaroT:
1) Hapy1irenue cTpyKTyphI M YUCIIa XPOMOCOM.
2) PazniuHble H3MEHEHHsI IPU3HAKOB Y YEJIOBEKA ITOJT BIUSHUEM CPEIbI
3) CTpyKTyphl FeHOB
4) TIpu3Haku 1 O0JIE3HHU, KOTOPHIE MEPEAAIOTCS MO HACIEACTBY
18. CkoJIbKO THIIOB TaMeT 00pa3yeT AUTreTePO3UTOTHAS 0COOh?
1) ipa
2) Yetnipe
3) Her BepHOTO OTBETA
4)OnuH
19. TuOpumamzamusi, TOMOTAIONIAas TIEPEBECTH PEIIECCHBHBIE TEHHI B TOMO3HTOTHOE
HA3bIBACTCS:
1) AyTOpuauHroMm
2) brim3kopoacTBEHHOI
3) HepoacrBenHoii
4) Ionumaonaueit
20. Pe3ynbraToOM €CTECTBEHHOTO 0TOOpA SIBISETCS
1) npeiid renos
2) BOJIHBI )KU3HH
3) nuBepreHIys MPU3HAKOB
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4) 6opnba 3a CyIIeCTBOBAaHHE
21. O nosiBIEeHUE HOBOT'O BHJIA CBUJICTEIHCTBYET BOZHUKHOBEHUE
1) reorpaduveckoit H30ISAMUN MEKIY MOMYIISIAIMA
2) penpoAYKTHBHOM U3OJSILIUU MEXKTY TTOIYJISIIHSIMA
3) peHOTHIHYECKOTO pa3Ho0Opasus 0coOCH B IMOMYIAIHH
4) TeHeTHYECKOT0 Pa3HOOOpa3us 0co0eH B MOMYIISIIIUN
22. Y SIOBHUTHIX )KHUBOTHBIX B ITPOIECCE IBOIONNUU CPOPMHPOBATIACH
1) MOKpOBUTEIILCTBCHHASI OKpacKa
2) MEMUKPUS
3) MacKMpOBKa
4) npeaynpexaaronias OKpacka
23. 'eneTrueckoe eNMHCTBO 0COOEH MOMyIISIIIUY OJJHOTO BHIA MIPOSIBIISCTCS B
1) 0OIIHOCTH UX MECTOOOUTAHHUI
2) CXOJICTBE MPOIIECCOB OHTOTCHE3a
3) paBHOM COOTHOIIICHHUH IT0JIOB
4) CKpeIMBAHUY U POXKICHHUHU IJIOOBUTOTO TIOTOMCTBA
24. Kakoii TuI MOKPOBUTEIHCTBEHHOW OKPACKU HA3bIBAIOT MUMUKPHEH?
1) okpacky, pacuJICHSIOIIYIO TEIIO
2) SIPKYI0 OKpPacKy, CHTHATM3UPYIOIIYIO O SIOBUTOCTH M HECHETOOHOCTH OpraHu3Ma
3) CXOICTBO B OKpacKe MEHEe 3alUIICHHBIX OPraHU3MOB OJJHOTO BHJA C 3alUIICHHBIMU
OpraHu3MaMH JIpyroro BuIa
4) mpucnocobiieHre, TpU KOTOpoM QopMa Tela W OKpacka JKMBOTHBIX CIHMBAIOTCS C
OKPYKaIOIIMMU TpeMETaMH
25. Ha o6pa3oBaHre HOBBIX BHJIOB B IIPHPO/IC HE BJIHSIET
1) MyTalMoHHAs H3MECHYHBOCTD
2) 6opw0a 3a CyIecTBOBaHUE
3) ecTeCTBEHHBIIH 0TOOP
4) moauuKaIMOHHAS U3MECHYHBOCTD
26 Pa3HooOpasue BIIOB pacTEHUI U )KUBOTHBIX B IPUPOJIE BOSHUKIIO B pE3yJIbTaTe
1) uckyccTBeHHOT0 0TOOpa
2) XO3SHCTBEHHOM JIESITEIbHOCTH YeI0BeKa
3) AeHCTBUS ABMKYIUX CHJI DBOTFOLIMN
4) Mo (UKAIIMOHHOW M3MEHUYHUBOCTH
27. Kakoe 3BOJIIOIIMOHHOE U3MEHEHUE Ha3bIBAIOT AUBEPIeHIuei?
1) cxokeHUE TPU3HAKOB Y HEPOJICTBEHHBIX BUIOB
2) pacxoxIeHNUE PU3HAKOB Y POACTBEHHBIX BUIOB
3) npuobpeTeHre y3KOH CrielHaIn3aIum
4) 0Opa3zoBaHKe FOMOJIOTHYHBIX OPTaHOB
28. IlepBbIME 13 OECITO3BOHOYHBIX OCBOWJIH CYIITY
1) kosbUaTHIC YSPBH
2) KpyrJble YepBH
3) YWIEHHCTOHOTHE
4) mnockue 4epBu
29. AHaJIOTrMYHBIMU OpraHaMH SBJISIOTCS
1) KOHEYHOCTH KUTA U 00E3bSIHBI
2) KpbUIbs ITHIIBI M JIETYYEH MBIIIN
3) yCHKH Topoxa M KOJIFOYKH KaKTyca
4) KpbUThsi 0a00YKH U JICTYyUEH MBIIIN
30. B kakyto spy nosBuics poTocunres?
1) Me3030¥CKYI0
2) Maneo30MCKYI0
3) mpoTEPO30IMCKYIO
4) apxeiickyto
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31. buocdepa — oTkpbITast cucTeMa, Tak Kak
1) oObenuHsIeT BCe OMOTeOICHO3BI
2) OCYILECTBIISIET KPYTrOBOPOT BEIICCTB
3) BruitrouaeT armocdepy, ruapocdepy, murochepy
4) nonyyaet suepruto ot ConHia
32. [lornorenue KUCIOPOAa OCYIIECTBIsICTCS Oaroaapsi_ (yHKLUH )KUBOTO BEIIECTBA OMOCHEpHI
1) razoBoit
2) KOHIICHTPAI[MOHHOM
3) TpaHCIIOPTHOM
4) CTpyKTYpHOI
33. CoBMECTHO OOUTAOIIHE MOMYJISIIIMY OPraHM3MOB Pa3HBIX BUIOB — 3TO
1) 6uoTon
2) OuoreHo3
3) sKkocucTeMa
4) apeain
34. Opranu3mbl, pa3iararliire OpraHuuecKie BEIIeCTBa 10 MUHEPAIbHBIX, — 3TO
1) npoayueHTbI
2) KOHCYMEHTHI | opsizika
3) xoucymenTsI |l mopsiaka
4) penyueHTbI
35. Obonouka 3emnn, oOpazyemas MOUYBEHHBIM ITOKPOBOM, Ha3bIBAETCS
1) 6uocepoit
2) nmurochepy
3) nexochepy
4) Hoochepy
36. B 0KpecTHOCTSX psiia TOPOIOB MIPOMCXOAUT MAcCcoBasi THOEIb COCCH U3-3a TOTO, YTO B 3TUX pailoHax
1) mposiBIIsieTCS KIIMMAaTHYECKast HEYCTOMYMBOCTD
2) MaJIOTIIOA0POIHASI TOYBA
3) He MPOBOJMTCS MOKOPMKA JICPEBbEB MUHEPAIbHBIMU BELICCTBAMHU
4) BO3/1yX U MOYBA CUIILHO 3arpsI3HEHBI TPOMBIILICHHBIMU OTXOAaMH

Yacrs 2
BriOepuTe TpH NPaBHIBHBIX OTBETA.
37. CMenranHbIH Jlec — O0JIee YCTOWYMBAs 3KOCHCTEMA, YeM Oepe3oBasi poIna, T.K. B JIeCy
1) pacteHus nydie OCBEUICHbI
2) GoJbliie BUIOB
3) 6onee IMHHBIE HETH TUTAHUS
4) ecTh MPOTYLEHTHI, PEAYIIEHTH 1 KOHCYMECHTBI
5) 3aMKHYTBII KPYTOBOPOT BEIIECTB
6) CIIO)KHBIE MMUTIEBBIC CETH
38. Cpeau skonoruueckux (pakTopoB yKaxxure OMOTHYECKHE
1) HaBOIHEHUE
2) KOHKYPEHIIUS MEXy OCOOSIMU BHIQ
3) MOHMKEHUE TEeMIIePaTyphI
4) XUITHHUYECTBO
5) HeroCTAaTOK CBETA
6) oOpa3oBaHHE MUKOPHU3BI
39. Mo kakMM TpU3HAKAM OIPEACISICTCS MPUHAUICKHOCTh apXEONTEPUKCa K KIIacCy MTHIL?
1) Teno MOKpHITO MEepbIMU
2) Ha MMepeIHUX KOHEYHOCTSIX TPH MaJbIla C KOTTAMH
3) Ha 3aJHUX KOHEYHOCTSIX yJUIMHEHHAs! KOCTh — IIeBKa
4) Ha HOTaX YeThIpe Majblia
5) Ha YerCTIX 3yObl
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6) rpyauna HeOGobIas, 0€3 KUJIs

YcTaHoBHTe NPABUJILHYIO NOC/I€10BATEILHOCTb.
40. YcTraHoBHUTE MOCIIEI0BATEILHOCTD MPOLIECCOB, MPOTEKAIOIINX MPHU 3aPACTAHUU CKa
1) rosbie cKaibl
2) 3apacTaHue MXaMH
3) 3aceneHue JTUIIATHUKAME
4) 00pa3oBaHKE TOHKOTO CJI0S TIOYBbI
5) dpopmupoBaHUE TPABSIHUCTOTO COOOIIIECTBA
41. YcraHOBHTE NOCIEIOBATEIBHOCTD MPOIECCOB, MPOTEKAIOMIMX HAa KaXKIOM 3Tale SHEPreTHYecKOro
oOMeHa B OpraHu3Me YelloBeKa
1) pacuienieHre Kpaxmaia JIo TJIFOKO3bI
2) MOJTHOE OKUCIICHNE MUPOBUHOTPAIHON KUCIOTHI
3) MoCTyIUIeHUE OPraHUYECKHUX BEIIECTB B KICTKY
4) rnukou3, oopa3zoBaHue IByX Mojaekyia ATD

YcTaHoBHTE COOTBETCTBHE.
42. YcTaHOBUTE COOTBETCTBUE MEXKAY XapaKTEPUCTHKON CUCTEMATUUYECKON TPYIIbI U HAMIPABICHUEM €€
SBOJIIOIAU

XAPAKTEPUCTUKA HAIIPABJIEHUE 5BOJIFOLIN
A. MHOTOOOpasue BUIOB 1. buonoruyeckuii nporpecc
b. orpanuueHHbIif apean 2. buonorudeckuii perpecc

B. He00IIBIIIOE YKCIIO BHIOB

I'. pa3HOOOpa3Ke FIKOJIOrHUSCKUX aanTal[uil
J1. mmpoxuii apean

E. yMeHbIIeHHE YKCIIa MOMYJISIUN

43. YcTaHOBHUTE COOTBETCTBUE MEXKITY IPH3HAKOM JICJICHUSI KIICTKH U €r0 CHOCOOOM.

I[TPU3HAKHU CIIOCOb JEJIEHMA
A. IpUBOANT K PEAYKLHHU YHUCIIa XPOMOCOM B KJIETKE 1. MuTO3
b. o0pasyroTcst KIIeTKH, SBISIONIMECS TOYHON KONMEH MaTepUHCKON 2. Melo3

B. oOpasyrorcst comaTndeckre KIeTKH MHOTOKJIETOYHOTO OpraHu3Ma

I". 0Opa3ytoTcs MOJI0BbIE KIETKH Y )KUBOTHBIX

/1. 1eXUT B OCHOBE pOCTa OPraHU3MOB

E. npenoTBpalaet yaBoeHrE XpOMOCOM B KJIETKAX Ka)10r0 HOBOT'O IIOKOJIEHUS

Yacrtsp 3
JaiiTe nUCbMEHHBbIH OTBET Ha BONPOC.
44. Yem noka3bIBaeTCsl MPUHAUICKHOCTD YEIIOBEKA K KJIACCY MIICKOMUTAIOIIUX.

Pemnre reHeTHYECKYI0 3a1a4y.

45. HopMaibHBIH poCT OBCa JOMUHUPYET HAJ] TUTAaHTU3MOM, a PAHHECHEJIOCTh — HaJl MO3/IHECTIEIOCThIO.
Kakumu npusznakamu OynyT oOnagaTh TUOpUIBI  OT CKPELIMBAHUS T'OMO3UTOTHBIX pPAacTEHUH
MO3HECIIETIOr0 0BCA HOPMAJIBHOTO POCTA C TUHTAHTCKUMU PaHHECTIENIBIMU?
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JK3aMeHallMOHHAs padoTa mo qucuunjiude buonorus nis odyuaomuxcslkypca, cnennajbHOCTh
34.02.01 CecTpuHCcKoOe €10

Bapuanr 6
Yacrtp 1
BriOepuTe 01MH NPABWILHBII OTBET.
1. Kakoii poriecc obecrieunBaeT pocT opranusma?
1) neneHue KIETOK
2) oOMeH BEIEeCTB
3) nuieBapeHue
4) oII0J0TBOPEHHE
I'etepoTpodHBIC OpraHU3MbI CIIOCOOHBI:
1) [Mornomare COTHEYHYIO SHEPTUIO
2) BniuthiBaTh HEOPraHUYECKHE BEIICCTBA U3 TIOYBBI
3) Ucnonb30BaTh TOJIBKO TOTOBBIC OPraHMYECKHUE BEIIECTBA
4) Co3maBaTh OpraHUYECKUE BEIISCTBA U3 MHUHEPATbHBIX
3. K aBTOTpOHBIM Opranu3Mam OTHOCST
1) 3erneHbIe pacTeHUs
2) LUISAIOYHBIE TPHOBI
3) Oosre3HETBOPHBIE OaKTEpUU
4) pocreiiime
4. depMeHTATHBHYIO (DYHKIIMIO B KJICTKE BBITIOIHSIOT:
1) Benku
2) JIunu el
3) YrieBosl
4) HyKJ1IenHOBBIC KHCIIOTBI
5. Mexy NOHATHSIMH eQUuHUYa HACIe0CHME8EeHHOCMU W 2eH CYNIECTBYET ONpE/CICHHAs CBsA3b. Takas ke
CBSI3b CYIIECTBYET MEXKIY IMOHATUEM eOUHUYA CMPOeHUs OpeaHu3Ma W OJHUM W3 YETHIPEX TOHSTHIA,
NPUBECHHBIX HIbKe. Haliure 310 oHsATHE.
1) atom
2)Monexyna
3) kieTka
4) opran
6. [lenTuaHast CBSA3b — TO CBA3b B MOJIEKYJIaX MEXKIY:
1) benkamu
2) HykJieHHOBBIMH KHCIIOTaMH
3) I'moko30i
4) AMUHOKHCIIOTaMH
7. B mpotecce AbIXaHUs paCTEHHS
1) BBIIENSAIOT KUCIOPO/I U MOTJIONIAOT YIIICKUCIIBIHN ra3
2) NOTJIOIIAOT KUCIOPO/I U BBIJCISIOT YIJIEKUCIbIH ra3
3) HaKaIUTUBAIOT SHEPTHIO B 00PA3YIOIINXCS OPraHUYECKHX BEIIECTBAX
4) CHHTE3UPYIOT OPraHNYECKHE BEIIECTBA N3 HEOPTaHIMUECKHX
8. KietouHsIii IEHTp UMeeTCs B KIETKAX:
1) J)KuBoTHBIX
2) Bcex *KHBBIX OpraHU3MOB
3) I'puboB u pacreHuit
4) PacTeHni U )KUBOTHBIX
9. ®oT0MM3 BOABI MPOUCXOTUT MPHU (POTOCUHTESE B:
1) CeeroByto (ha3y Ha BHYTpEHHEH CTOPOHE MEMOPaHbI THIAKOHIOB
2) TemHOBYIO (pa3y Ha BHYTPEHHEH CTOPOHE MEMOpaHbI THIIAKOUIOB
3) TemHOBYIO (pa3y B CTPOME XJIOPOILIACTA
4) CetoBy10 (ha3y B CTpOME XJIOPOILIACTa
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10. IIporecc oOpa3zoBaHUsI JKEHCKHUX MOJOBBIX KJIETOK Ha3bIBACTCSI:
1) OBoreneszom
2) AMHTO30M
3) Murtozom
4) CriepMaTOreHe3oM
11. B ocHOBe pocTa opraHa JexHuT IpoLecc:
1) OrtogoTBOpEHUS
2) Metio3a
3) Muro3za
4) OTI0XKCHHMS BEIIECTB B 3a11ac
12. Kak Ha3bIBalOT 0co0€i, 00pa3yrImUX OJWH COPT raMeT U HEe JAIOUINX pPACHICTICHUS MPU3HAKOB B
OTOMCTBE?
1) MyTaHTHBIMH
2) I'etepo3ucHBIMU
3) 'eTepo3uroTHbIMU
4) T'OMO3UTOTHBIMU
13. Ecniit y 310pOBBIX POJHUTENCH POAMICS ChIH FeMO(IINK, TO CIIPABEJIMBO MPEAIIOIOKEHHE
1) orery sBISIETCS. HOCUTEIEM TeHa TeMO(DUITNU
2) MaTh SABJISIETCSI HOCUTEIEM reHa TeMOGHITHH
3) oba poauTesst UMEIOT 3TOT T'eH
4) math 0THA ObLITA HOCHTEJIEM 3TOTO I'eHa
14. KakoBbI 0COOEHHOCTH MOTU(PUKAITIOHHON H3MEHYHBOCTH?
1) IposiBisieTcst y KaXk10i 0COOM WHANBUIYATbHO, TAK KaK U3MEHACTCS T€HOTHIT
2) Hocut mpucnocoOuTeNbHbIi XapakTep, TeHOTHIT IIPH ATOM HE U3MEHSCTCS
3) He umeet nprciocoOUTENBHOTO XapakTepa, Bbi3BaHa H3MCHEHHEM TeHOTHIIA
4) TTomuuHsETCS 3aKOHAM HACJIEJICTBEHHOCTH, TCHOTHUII ITPU 3TOM HE M3MEHSICTCS
15. MyTanuoHHast U3BMEHUYMBOCTh, B OTJIMYUE OT MOTUPUKAIIIOHHOH,
1) HocHT 0OpaTHUMBII XapakTep
2) mepenaeTcs 1Mo HACIESICTBY
3) HOCHT MacCOBBIi XapaKkTep
4) ¥MeeT IMUPOKYI0 HOPMY peaKIiu
16. V3meHeHue HyKJI€OTHIHOM mocienoBarenbHOcTH MoJiekynsl /IHK B ompeneneHHOM ydacTke
XPOMOCOMBI — 3TO:
1) Honumionaus
2) I'ennas myTanus
3) XpoMocoMHasi MyTalus
4) T'eHOMHAsI My TaIHsI
17. B ceneKiyu >KHBOTHBIX TIPAKTHYECKH HE HCIIOIB3YIOT
1) maccoBblit 0TOOP
2) HEPOJICTBEHHOMW CKpEIMBAHUEC
3) POICTBEHHOE CKPELIMBAHHE
4) MHIMBUYAIIbHBII 0TOOD
18. benast okpacka 1epcTH B MEPBOM MOKOJEHUU THMOPUIOB y MOPCKUX CBMHOK HE MPOSBISETCA. JTOT
NPU3HAK:
1) [IpomexyTOUHBIN
2) TloxaBnsronmii
3) JloMHHAHTHBI
4) PerieccuBHBIN
19. CnenctBuem aeicTBUs cTabUIM3UpYOIEi (GOPMBI €CTECTBEHHOT'O OTOOPA SBIISIETCS
1) BO3HMKHOBEHHUE MOMYJISINAN BpeIUTEIeH, YCTOWYHMBBIX K S0XUMHKATAM
2) MOSIBJICHHE JIBYX pac MOTrpeMKa Ha CEHOKOCHBIX JTyrax
3) y3Kasi HopMa peakiuy JJisl pa3MepoB Cep/Iiia YeIoBeKa
4) IPOMBINIJICHHBIA METaHU3M
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20. ITpumepoM AeHCTBUS CTAOMIH3UPYIOIICH (OPMBI €CTECTBEHHOTO OTOOpA SBIISACTCS
1) nosiBneHUe ABYX pac MorpeMKa Ha CEHOKOCHBIX JTyrax
2) BOSHMKHOBEHHE IIITAMMOB OaKTE€PHi, YCTOHYHMBBIX K aHTHOMOTHKAM
3) NPOMBIILICHHBIN MEJIaHU3M
4) BBICOKAs 4aCTOTA aHOMAJIbHBIX XPOMOCOM B SMOPHOHAX MPU CaMOIIPOM3BOJIbHBIX a0opTax
21. CnencrBueM O0pbOBI 3a CYIIECTBOBAHUE SIBIISETCS
1) npeti renos
2) MOMYJISILIMOHHBIC BOJHBI
3) ecTecTBEHHBII 0TOOP
4) uHIMBUyalIbHAS K3MEHYHUBOCTh
22. Kaky1o poJib B IPUPO/IE UTPAET COCTA3AHUE CAMIIOB 32 CAMKY IIPU Pa3MHOKEHUH?
1) ynyumaer reHo(OH T Oy JISIHH
2) CIoCOOCTBYET Pa3BUTHIO BUIOBBIX IPU3HAKOB
3) coxpaHsieT MI00BUTOCTh CAMOK
4) criocoOCTBYET MOBBIIICHUIO 0CO0CH
23. IIpucnocobieHne Buaa )KUBOTHBIX K CpeJie OOMTaHUS — PE3yJIbTAT
1) 3a00ThI O TOTOMCTBE
2) yIpaKHEHHUsI OPraHOB
3) oTbopa ciy4yaliHbIX HACICACTBEHHBIX H3MEHCHUI
4) BBICOKOI YHMCIICHHOCTH OCOOCH MOy JISIHIA
24. T1aJIeOHTOIOTUYECKUM JIOKA3aTEeIILCTBOM BOJIIOLIUU CITYKHT
1) oTieuaTok apxeonTepuKca
2) BUJI0BOE pa3HOOOpa3ue OpraHu3MoB
3) mpuCcroco0IEHHOCTh PBIO K KU3HHU HA pa3HbIX TITyOHHAX
4) HajM4YKMe PAaKOBHUHBI Y MOJUTFOCKOB
25. 'OMOJIOTHYHBIMU CYUTAIOT OPTaHBbl,
1) cxoHbBIE IO IPOUCXOXKICHUIO
2) BBIMOJIHAIOIINE CXOAHBIC QDYHKIIUU
3) He uMeroIIUe O0IIEro IIaHa CTPOCHHSI
4) pa3nr4HbIC 10 MPOUCXOKICHHIO
26. C mozummii sBomonnonHoro yueHus Y. [lapuHa m000€ MPUCTIOCOOIEHHE OPTraHW3MOB SIBIISIETCS
pe3yabTaToOM
1) npeiida reHoB
2) M30JISAIUH
3) myTanmii
4) ecTecTBEHHOTO 0TOOpPa
27. ENMHCTBEHHBIM HA/ICKHBIM KPUTEPUEM «UEIOBEYHOCTI) UCKOMIAEMOT0 TIpUMAaTa MOTYT CITYKHTh
1) nByHOTas MOX0IKa
2) 4KCII0 XPOMOCOM, paBHOE 46
3) npeobiiaganue MO3roBOTO Yeperna HaJl JIUIEBbIM
4) cnenpl OpyAMIHHOM IeITeNbHOCTH
28. O cymecTBOBaHUH MMATIOPOTHUKOB B UCTOPUH MPHPOJIBI 3EMITH CBUICTEIIECTBYET
1) cymiecTBOBaHHME TPABSIHUCTHIX U IPEBECHBIX POPM
2) HaJIM4Ke UX OTIICUYATKOB i OKAMEHEIOCTeH
3) ux cnocod pa3MHOKEHHUS
4) uX cOBpeMEHHOE MHOT000pa3ue
29. B naneo3oiickyto 3py npousorena apoMopdo3 — MosiBICHUE
1) borocunTe3a
2) TOJIOBOTO TIpoIiecca
3) MHOTOKJIETOYHOCTH
4) BHYTPEHHETO OIUIOI0TBOPEHHS
30. TpyznoBas 1esiTeIbHOCTh, MBIIUICHUE, PEUb, CHITPABIINE OOJBIIYIO POJIb B Pa3BUTHH MTPEIKOB
4eJI0BEKa, OTHOCATCS K (PaKTOpaM HBOJIOLUH
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1) conmaabHBIM
2) OMOJIOTHYECKHM
3) aHTPOIIOTEHHBIM
4) GHOTHYECKUM
31. IIpouecc okucieHus cojaeli aMMHUaKa B COJIM a30THOM KUCIIOTHI
1) Hurpudukanus
2) a3oThuKcaIys
3) neHuTpUpUKaIUI
4) aMMOHHU(DHKAIHSI
32. PacTenus, BbIIEISS KUCIOPOI, OCYIIECTBIISIOT (bYHKIHIO ’KHBOTO BelecTBa Ouochepsl
1) razoByro
2) TPaHCIIOPTHYIO
3) KOHIIEHTPAIHOHHYO
4) CTPYKTYPHYIO
33. ®akTopoM, OrpaHMYUBAIOIIMM POCT YUCICHHOCTH MIECLIOB B TYHJIPE, SIBISICTCSI
1) cypoBast 3uma
2) HEeI0CTaTOK KOPMOBOM 0a3bl
3) HEIOCTATOK MTUThSI
4) KOpOTKHIi CBETOBOM JICHb
34. K 1MHaMHUYeCKUM MOKa3aTeIIsIM MOMYJISIIMA OTHOCST
1) cMepTHOCTH
2) YHCIICHHOCTb
3) IIOTHOCTH
4) ctpykTypy
35. Kakas sxocucrema nmeeT HauOoJIbIIY0 TPOJYKTUBHOCTD?
1) crens
2) XBOMHBIH J1€C
3) caBanHa
4) TPONTMYECKHI JT0KICBO JieC
36. Haubonee a3¢hpekTrBHBIN cIOCOO OXpaHbl BCEX BUJIOB PACTEHUH U )KUBOTHBIX — 3TO
1) 3ampet Ha cOOPBI PACTEHUH U OTCTPEI KUBOTHBIX
2) 0TKa3 OT UCIIOJIb30BAHUS BUIOB PACTCHUIT M )KUBOTHBIX YETIOBEKOM
3) peryJisiius YUCICHHOCTH BUIOB M OXpaHa MPUPOIHBIX COOOIIECTB
4) co3manue 300MapKoOB U OOTAHMYECKUX CAJI0B

Yacrs 2
Bbi0epuTe TpU NpaBWIBLHBIX 0TBETA.
37. IlpuMepsl CMEHBI SKOCUCTEM B IPOLIECCE CAaMOPA3BUTHS (CYKLIECCHH):
1) oOpa3oBaHue rapu Ha MecTe Jieca B pe3yJibTaTe moxapa
2) MOSIBJICHUE TTOJICH HA MECTE CTereil Mocie UX pachaiiku
3) 3apacTraHue CKall JTHIIafHUKAMH
4) 3apactanue BojgoeMa 1 o0pa3oBanue 6o0Ta
5) 3abonaurBaHue MOWMEHHBIX JIyTOB NIPU IMMOCTPOMKE TIOTUHBI
6) 3apactaHue CTapHIlbl PEKH
38. Kakue u3 yka3zaHHBIX IPOIIECCOB OTHOCSTCS K OMOCHHTE3Y OerKka?
1) pubocomsl HaHu3bIBatoTCsS Ha UPHK
2) B TIOJIOCTSIX W KaHAJbIaX dHI0IUIa3MaTHYECKON CeTH HAKAIUTMBAIOTCS OPTaHUYECKUE BEIIECTBA
3) TPHK nprcoequHsI0T aMHHOKHCIIOTHI M JIOCTABIISIOT X K pubocoMaM
4) mepen neNeHUEM KIETKH U3 KaXKI0i XpOMOCOMBI 00pa3yeTcs 1O JIBE XPOMAaTHIbI
5) mpucoenauHEeHHBIE K pHOOCOME JIBE aMHHOKHCIOTHI B3aMMOJICHCTBYIOT MEXIY COOOU C
00pa3oBaHNEM NENTUIHOMN CBA3H
6) B X0/Ie OKUCIICHUSI OPraHUYECKUX BEIIECTB OCBOOOXKIACTCS SHEPTHUS
39. buonoruyeckoe 3HaYeHHE Me03a 3aKITI0YACTCS B
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1) nmpenoTBpallleHUH YABOCHHS YMCIIa XPOMOCOM B HOBOM MOKOJICHHH

2) 00pa30BaHMU MY>KCKUX H )KEHCKHX MOJIOBBIX FAMET

3) 00pa3oBaHMK COMATHUYECKUX KIETOK

4) co3gaHuK BO3MOXKHOCTEH BOSHUKHOBEHHSI HOBBIX T€HHBIX KOMOMHAIINI
5) yBenuueHnH Ynciia KJICTOK B OpraHu3Me

6) KpaTHOM yBEJIHUECHHH HAOOpa XPOMOCOM

YcTanoBuTe NPaBHIIBLHYIO MOCT€10BATEILHOCTD.
40. YcTaHOBUTE TIOCIIEIOBATEIILHOCTD TPYII XOP/IOBBIX )KMBOTHBIX B IPOIECCE IBOIIOIIUU
1) kucrenepbie peIObI
2) MpeCMbIKaIOIIUECs
3) creronedais
4) GecuepenHbie XOpAOBbIC
5) NTHIBI U MIIEKOITUTAIOIIIEC
41. VYcraHOBHTE IMOCICIOBATEIBHOCTh 3BOJIIOIMOHHBIX MPOIECCOB HA 3eMJIE B XPOHOJIOTHYECKOM
HOpsIKE
1) BO3HUKHOBECHHUE MTPOKAPUOTHYCCKUX KIIECTOK
2) obpa3oBaHKE KOALIEPBATOB B BOJIE
3) BO3HUKHOBEHHE YKAPHOTUUICCKUX KIIETOK
4) BBIXOJ OPTaHU3MOB Ha CYLIy
5) nosiBiicHHE MHOT'OKJICTOYHBIX OPraHU3MOB

YcraHoBUTE COOTBETCTBHE.
42. YCcTaHOBHUTE COOTBETCTBHE MCKAY MMPU3HAKOM U HAATAPCTBOM KHBBIX OPTraHHU3MOB.

I[TPU3HAK HAJJLHAPCTBO
A. OTCYTCTBHE SHJIOIUIa3MAaTHIECKOHN CEeTH 1. mpokapuoTHI
b. nanuuune nmactug 2. 3yKapHUOTbI

B. Hannume MUTOXOHAPHI

I'. onna konpueBas monekyna JHK
J1. Hanuuue sAepHO MeMOpaHbI

E. orcyrcrBue anmapara I'onbmxu

43. YCcTaHOBHTE COOTBETCTBHE MCKOY XapaKTepHCTHKOﬁ Cpeabl U €€ (I)aKTOpOM

XAPAKTEPUCTHUKA O®AKTOPHI CPEJIbI
A. IOCTOSTHCTBO ra30BOI'0 COCTaBa aTMOC(EPHI 1. Ouotnueckue
b. n3MeHeHue TOMIMHBI 030HOBOTO KpaHa 2. abMOTHYECKHE

B. nu3MeHeHune BIaXXHOCTH BO3yXa

I'. u3MeHeHne YNCICHHOCTH KOHCYMCHTOB
I[. HU3MCHCHUC YUCIICHHOCTU MTPOAYHCHTOB
E. YBCIIMUCHUC YUCIICHHOCTHU MMapa3suToOB

Yactb 3
JaiiTe nUCbMEHHBbIH OTBET HA BONPOC.
44. Kakuie 0COOEHHOCTH UMEIOT PAaCTeHHUSI, OOUTAIOIIHE B 3aCYIIITUBBIX YCIOBHUSIX.

Pemure reHeTHYeCKY10 3a/1a4Yy.

45. VY genoBeka reH NOMUAAKTHIINN (MHOTOIAJIOCTH) IOMUHHUPYET HaJl HOPMAJIbHBIM CTPO€HHUEM KHUCTHU. Y
KEHBbl KUCTh HOPMaJIbHAs, MYX TE€TEPO3UIOTEH M0 TIeHy NOoAuAakTHiInU. OnpenenuTe BEPOSTHOCTH
POKIEHUS B 3TOI CeMbe MHOTONAJIOT0 peOeHKa.
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JK3aMeHANIMOHHAA padoTa no nucuuiuvinae buosorus nis odyvyarommuxcalkypcea, cneuajJbHOCTh
34.02.01 CecTpuHCKOe 1€710

Bapuanr 7
Yacrtp 1
BriOepuTe 01MH NPABWILHBII OTBET.
1. XpoMOCOMBI — HOCUTEIH HACICCTBEHHON N3MECHYMBOCTH — PACIIOJIOKCHBI B
1) nuroriazme
2) siape
3) pubocomax
4) BakyoJe
2. K peaknusiv sHepreTH4eckoro oOMeHa OTHOCSIT:
1) OxuceHHe TIIOKO3bI
2) PactBopeHue coicii HaTpUs B BOJE
3) Cunre3 Oenka
4) dortocuHTE3
3. Opranown1, 00eCTICUNBAOIINN KIETKY YHEPTHEH, - 3TO
1) MuTOXOHIPUS
2) sapo
3) xpomocoma
4) pubocoma
4. 3HayeHUE FHEPTETUUECKOro OOMEHA B KIIETOYHOM METa00JIM3ME COCTOMT B TOM, YTO OH 00ECIIeYHBaCT
pEaKIMU CHHTE3a
1) ®epmenTamu
2) Buramunamu
3) Monekymnamu ATO
4) HyKJIeHHOBBIMHU KHUCJIOTAMH
5. O0wmuM Jyisi OOJBIIMHCTBA PACTUTENBHBIX U )KUBOTHBIX KJIETOK OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OPTraHU3MOB SIBIISICTCS
1) Haym4Me XJIOPOIUTACTOB
2) croco0b MuTaHus
3) cTpoeHue KIETOYHON CTEHKU
4) Hanuuue siIpa
6. Kakast U3 ssiepHBIX CTPYKTYp HECET HacleICTBEHHYIO HHPOPMAIIUIO OpraHu3ma?
1) SlnepHblil cOK — KapHoOILIa3Ma
2) SnpeIiko
3) XpoMocoMbI
4) Snepuas obosouKa
7. KneTku ’KMBOTHBIX, B OTJIMYHE OT KJIETOK PACTEHHIA, HE UMEIOT
1) keTouHON MEMOpPAHBI M IUTOILIA3MbI
2) MUTOXOHIpUH U puOOCOM
3) opopmIiieHHOTO sipa 1 KoMIuiekca [ osbpxu
4) BakyoJel C KJIETOYHBIM COKOM M 00O0JIOYKH U3 KIETUYATKH
8. OTcyTCTBHE Yero XapaKTepHO IS MPOKAPHOTUICCKUX KIETOK?
1) Kommekca I'onbmxu
2) O60CO06ICHHOTO SITpa
3) Knerounoii memOpaHsI
4) I{uToruta3Mel
9. YUro Takoe qUCCUMMIISIINS?
1) Pacmiaj opraHiuecKHX BEIIECTB C MOTJIOIIEHUEM SHEPTUU
2) Pacniag opraHu4ecKUX BEUIECTB C BBIIEICHHEM dSHEPTUU
3) CuHTE3 OpraHUYECKHX BEIIECTB C BBIICICHHEM SHEPIUU
4) CuHTE3 OpraHN4YecKUX BEUIECTB C MOTJIOMIEHUEM SHEPTHU
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10. CkonpKko KJIETOK 00paszyercs B pe3ysIbTaTe CIepMaToOreHe3a U3 OJTHON AUTUIOUTHOM TePBUYHOM
MOJIOBOM KJIETKH?

1) Ise

2) Yetnipe

3) llectp

4) BoceMb
11. Yro npexncrasisieT codoit bmacrtyna?

1) 3apopbiiin U3 TPEX 3apOJIBIIIEBBIX JUCTKOB

2) 3apoJbIlll U3 JBYX 3apO/IBIIICBBIX JINCTKOB

3) Ormno0TBOpEHHAs UIEKIICTKA

4) OHOCIIOWHBIA MHOTOKJICTOYHBIH ITy3bIPEK
12. Y HacekoMbIX € IOJHBIM ITPEBpAIlCHHEM

1) JInurHKa Moxoxa Ha B3pOCIIoe HACEKOMOE

2) 3a crajuei JTUYUHKH CIICAYET CTaAus KyKOJIKH

3) JInunHKa ¥ KyKOJIKA TMTAIOTCS OJMHAKOBOW MHILCH

4) Bo B3pociioe HaCeKOMOE MPeBpaIaeTcst TMIMHKA
13. V cobak yepHas mepcTh (A) ITOMHHUPYET Haj KOpPHYHEBOW (a), a KopoTkoHoroctb (B) — Hang
HOpManbHOW miHOW Hor (D). BwiOepure reHOTHI YEepHOW KOPOTKOHOTOW COOAaKH, TeTepO3UTOTHOM
TOJIBKO IO MPU3HAKY JTMHBI HOT.

1) AaBb

2) Aabb

3) AABD

4) AABB
14. Ha nepBbIX 3Tanax o0JOMalIHUBAHUS YEIOBEK MCIIOJIb30BAI 0TOOD

1) ecTecTBEHHBIIH

2) Oecco3HaTebHBIH

3) co3HATENbHBIH

4) MBUOKYIIUI
15. Kakas Hayka ucnosb3yeT OJIM3HEIOBbIN METO/ UCCIIEOBAHMS?

1) Huromorus

2) I'enetnka

3) Cenexuus

4) Cucremaruka
16. Omnpenenure GEeHOTUN pacTeHUsI TOMaTa ¢ FreHOTUNoM AaBB, eciiu mypnypHbIil cTeGesb JOMUHUPYET
HAaJT 3€JICHBIM, a PACCEYCHHBIE JIMCThS — HAJl IIeTbHBIMU

1) myprypHBIit cTe0enb C HeTbHBIMH JIUCThSIMU

2) 3eNeHBIi CTe0eNb C PACCEUCHHBIMU JIUCThIMH

3) myprypHblii cTebenb ¢ pacCeYeHHBIMHU JTHCThSIMH

4) 3eneHblii cTe0eIb C HETbHBIMH JTHCThIMHU
17. Mexunnelinas rTuOpuu3anus KyJIbTyPHBIX PACTEHUN PUBOAMT K:

1) IToBBIICHUIO TPOAYKTHBHOCTH

2) BellnernieHno HOBBIX IPU3HAKOB

3) 3akperuieHuIo MPU3HAKOB

4)CoxparnieHuIo IpexKHer PO TyKTUBHOCTH
18. Yrto takoe reHOTHI?

1) CoBOKYIHOCTh MPU3HAKOB OPraHK3Ma

2) COBOKYITHOCTB CBOMCTB OpraHu3Ma, IPOSIBIISIOIINXCS B YCIIOBHSX BHEITHEH CPE/IbI

3) COBOKYITHOCTb HACJICACTBECHHBIX 33J]aTKOB (T'€HOB) OpraH13Ma

4) IIpaBUIIBHOTO OTBETA HET
19. OtmaneHHas THOpUAM3AIMS MOXET OOECIeYnBaTh BO3HUKHOBEHUE OWOJIOTHYECKUX (OpM,
IPECTABIISAIOMNX OOJIBIIYIO X035HCTBEHHYIO LIEHHOCTh, OJ1arogapsi:

1)1 u6puauury

2) Ot6opy
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3) Myrarenesy
4) I'etepo3ucy
20. TTom3emuBII 00pa3 )KU3HU KPOTa — ATO KPUTEPUN BUJIA
1) mopdonoruueckuii
2) 9KOJIOTHUYCCKHIA
3) Gu3noIOrHUECKHiA
4) reorpaduyeckmii
21. ®opma ecTeCTBEHHOT0 OTOOpa, HAlpaBlICHHAs HAa COXPAHCHUE B IOIYJSIMU CPEIHEr0 3HAYCHUS
NpU3HAKA, Ha3bIBACTCS oTOopoM
1) nBrKyIIAM
2) MU3PYITUBHBIM
3) CTaOMIU3UPYIOLIHM
4) 110JI0BbIM
22. K unnoamanramysiM OTHOCAT
1) mosiBiIeHUE MBUILIICBON TPYOKH
2) pa3BUTHE OCIBIX [[BETKOB Y OOUTAIOIIHMX B IbHUKE PACTCHUI
3) BOSHUKHOBEHHE CEMEHHU
4) nosiBIICHHE TIJI0/A
23. B nporiecce 3BOIIIOLNY MTOJT ACUCTBUEM JBHIKYIIUX CHII TIPOUCXOHUT
1) camoperysiius B 9KOCUCTEME
2) KosiebaHue YUCICHHOCTH TTOMYJISAINA
3) KpyroBOpOT BELIECTB U MPEBPAICHUE YHEPTUH
4) hopMHupOBaHKE MPUCTIOCOOIEHHOCTH OPraHU3MOB
24. Mopdonoruueckuii KpUTepHii BUJa — 3TO
1) ero o6macTh pacrpoCTpaHCHHS
2) 0COOCHHOCTH MPOIIECCOB KUIHEACATEIILHOCTH
3) 0COOCHHOCTH BHEIIHETO U BHYTPEHHETO CTPOCHHUS
4) onpeienieHHbII HAOOP XPOMOCOM U F'CHOB
25. K pe3ynbTaTam 3BOJIIOLUH OTHOCST
1) HaceACTBEHHYIO U3MEHUUBOCTh
2) 6opb0y 3a CyIIeCTBOBaHUE
3) mpUCIOCOOICHHOCTh OPraHU3MOB
4) ecTecTBEHHBII 0TOOP
26. Pa3BuTHE Ha Tese OTIENBHBIX JIIOJIEH OOJBIIOTO KOJHMYECTBA COCKOB HA3bIBAIOT
1) apomopdo3zom
2) pereHepareit
3) araBU3MOM
4) uanoasanTauei
27. YrpolieHre BHYTPSHHETO U BHEIIHETO CTPOSHHSI OPraHU3MOB B TIPOLIECCE IBOJTIOIUH HA3bIBAIOT
1) oOrieit nereHeparueii
2) apomopho3om
3) uanoaganTauei
4) pereHepanueii
28. T1o TaHHBIM ITUTOTEHETHYCCKHUX MCCIICAOBAHNN YeJIOBEK OOHAPYKHBACT HANOOJIBIIIEE CXOACTBO C
1) ropunnoi
2) MIMMITaH3e
3) opaHryTaHroM
4) ru660oHOM
29. K naneoHTOI0rn4ecKuM J0Ka3aTeIbCTBAM IBOJIOLUN OTHOCST
1) roMOJIOTHYHBIC M AHATIOTUYHBIC OPTaHbI
2) CXOJICTBO 3apO/IbIIIEH TO3BOHOYHBIX KHBOTHBIX
3) KJIETOYHOE CTPOCHHUE KHUBBIX OPraHU3MOB
4) punoreHeTHYECKUE PSIbI
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30. K kakoii rpyrmie J0Ka3aTeabCTB IBOOIHN OPraHHYeCKOr0 MUpa OTHOCHTCS HAJIMYHE B OHTOT'CHE3e
BCEX )KHUBBIX OPTaHU3MOB OIHOKJICTOYHBIX CTAJUU — 3UTOTHI?

1) cpaBHUTENBHO-aHATOMUYECKHM

2) SMOPUOIOTHICCKUM

3) NaJeoHTOIOTHICCKUM

4) BceM yKa3aHHbBIM
31. ITosiBrieHME O30HOBBIX JIBIP BBI3BAHO IIOMAaHHEM B BEPXHHUE CIIOU aTMOChepsbI

1) dpeonos

2) OKCHJIOB yrJjiepoja

3) OKCHIIOB Cepbl

4) metaHa

32. OcHOBHast Macca JMOKCHIOB CEPBI, 3arPA3HAIONINX aTMochepy, 00pasyeTcs Py CHKUTaHUH
1) yras 3) kepocuHa
2) rasa 4) 6ensuHa

33. OcHOBHas MpUYMHA MOTEPU OMOJIOTHIECKOT0 pa3HOoOpasus B Onochepe
1) ucropudeckoe crapeHre ¥ eCTECTBEHHOE BHIMUPAHUE BUIA
2) MOBBIIICHUE YPOBHSI COJTHEYHOW paualiin
3) aHTpOIOreHHbIE PAKTOPBI
4) u3MeHeHHe KiuMara
34. K arposkocucreMaM OTHOCHTCS
1) enoBeilii J1ec
2) COCHOBBIIA JieC
3) TUCTBEHHUYHBIH JIeC
4) s10;10HEeBBII caJ
35. YkaxuTe npuMep CyKIecCuu
1) KoyieOaHusI YUCICHHOCTH MOJICBBIX MBIIICH
2) ria06anpHOE MOTEIICHHE KIIMMaTa
3) BBIMHPAHHUE AUHO3aBPOB
4) OnyCTHIHUBAHUE CTCITH
36. [ToueMy HEKOTOPBIE BUJIbI PACTCHHIA U JXKUBOTHBIX CTAJIA PEAKUMHE?
1) cokpaTuiach UX YHCICHHOCTD
2) X YHUYTOXKHUITH KUBOTHBIC
3) onu moru6au OT OoJIe3HEH
4) 4enoBeK CHIBHO U3MEHIJ UX CPEy OOMTaHHUS

Yacrtp 2
BbiOepuTte TpM NPaBWIBLHBIX 0TBETA.
37. MyTanuio CuuTaroT TeHHOU, eCIH
1) ona Bo3HuKIA B poriecce yasoenus JJHK
2) MPOMCXONT 3aMeHa oiHoro Hykiaeotuaa B JJHK Ha npyroit
3) ocymIecTBIsIeTCS IEPEHOC yYacTKa OJJHOM XPOMOCOMBI Ha PYTYIO
4) MPOUCXOIUT BBIMAJICHHE YIaCTKa XPOMOCOMBI
5) ocymiecTBisieTcs MOBOPOT y4acTKa XpoMocoMbl Ha 180°
6) mpoucxouT 0Opa3oBaHKe HOBOTO IS
38. UeM MHTO3 OTJIMYaeTCs OT Mero3a?
1) mpOMCXOAUT JBa CIICAYIOIIUX JAPYT 32 IPYTrOM JICTICHHSI
2) IPOUCXOMT OJHO JCTICHUE, COCTOSIIEE U3 YeThIpeX (a3
3) 00pa3yroTcs iBe TOYSPHHE KIIETKH, UICHTUIHBIC MATCPUHCKOI
4) 00pa3yroTCsl YEThIPE TAIUIOUIHBIC KIETKU
5) K moJIrocaM KJISTKH PACXOATCS U TOMOJIOTMIHBIE XPOMOCOMBI, U XPOMATH/IbI
6) K IoJIrocaM KIJIETKH PacXOAsATCs TOJIBKO XPOMATHIBI
39. YenoBek, B OTINYNE OT MO3BOHOYHBIX )KMBOTHBIX,
1) umeeT mATh OTJENIOB TOJOBHOTO MO3Ta
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2) oOpa3yeT pa3IuYHbIe TPUPOIHBIC TOMYIAIIUH

3) obOnagaeT BTOPON CUTHAIBHOW CHCTEMO

4) MOXKeET CO3/1aBaTh HCKYCCTBEHHYIO Cpey OOMTaHUS
5) UMeeT nepByI0 CUTHAILHYIO CUCTEMY

6) co3/maeT 1 UCTIOJIB3YET OPYIUs TPyAa

YcTaHoBHTE NPABUIIBLHYIO MOCI€10BATEILHOCTD.
40. YcraHOBUTE, B KaKOW MOCJIEIOBATEIBHOCTH B MPOIECCE IBOJIOIMU MOSIBUIMCH OCHOBHBIC TPYIIIbI
pactenuii Ha 3emiie

1) ncunopuTe

2) MHOTOKJICTOYHbBIE BOJIOPOCITH

3) MOKPBHITOCEMECHHBIC

4) OHOKJIETOYHBIC BOJIOPOCIH

5) manopoTHUKOOOpa3HbIe

6) romoceMeHHBIC
41. YcTaHOBHTE MOCIIEA0BATEIBHOCTh BOZHHKHOBEHHS TPYIINT OECIIO3BOHOYHBIX KHUBOTHBIX B MPOIECCE
HUCTOPHYECKOTO Pa3BUTHUS

1) miockue yepBu

2) OTHOKJICTOYHBIC YKUBOTHBIC

3) KHUIIIEYHOOJOCTHBIE

4) KOJIbYAThIC YCPBU

5) KOJIOHHATBHBIC OJHOKJICTOYHBIC OPTaHU3MbI

6) WICHUCTOHOTHE

YcTaHoBHTE COOTBETCTBHE.
42. YcTaHOBUTE COOTBETCTBHE MEXAY BUIAMH U3MEHUYUBOCTH M UX XapPAKTEPUCTUKAMHU.

XAPAKTEPUCTUKA BUJ UISMEHUYMBOCTHU
. TIOSIBJISIETCS JIMILb y OTJIEIbHBIX 0co0ei 1. myTanmonHas
. TIPOSIBJISIETCSl Y MHOTHX 0CO0€H BUAa 2. MoaudUKaMOHHAS

. Ha3bIBACTCA TaKXKC (I)GHOTHHI/IHCCKOI}'I

. IepeaacTCs 110 HACJICACTBY

. IpUBOAUT K BHE3AITHOMY U3MCHCHHUIO TCHCTUYCCKOI'O MaTCpurajia
. BOBMOKHAa B IMPEACIax HOPMbI pCaKIInH

esio= Moy Rlvolicp e -2

43. YcTaHOBHUTE COOTBETCTBHE MEXKIY SKOJIOIMYECKOW TpYIION pacTeHHH MO OTHOIIEHUIO K CBETY U
MPUCYIIUMH UM IIPU3HAKAMHA

[TPU3HAKHU I'PYIIIIBI PACTEHUI
A. pacTyT B XOPOIIO OCBEIIEHHBIX MECTAX 1. ceeronto6uBEIE
b. pacTyT B 3aTeHEHHBIX MeCTax 2. TEHEBBIHOCIIUBbBIE

B. 1BeTkM HEKOTOPBIX pacTeHui moBopaunBaroTcs K CoaHILY
I'. uBeTkH, KaKk mpaBuio, 6esbie

J1. micThs y3Kne, MeIKre, MHOT1a Oy ILIEHHBIE

E. nucThs pacnonoxeHsl peOpoM K JIyyam cBeTa

Yactb 3
JaiiTe nHCbMEHHBbIH OTBET Ha BOMPOC.
44. OObsicHUTe, TIOYEMY IIOJEH pa3HBIX pac OTHOCIAT K ogHOMy Buny. [lpuBenaute He MeHee Tpex
JTI0OKa3aTeIbCTB.

Pemure reHeTHYeCKY10 3a/1a4Yy.

45. V cobak BUCAYHE YIIM JOMHHHUPYIOT HaJa CTOSYUMHU. OT CKpEIIMBaHUS TE€TEPO3UTOTHBIX COOaK C
BUCSYUMH YIIIaMH C cOOaKaMu, UMEIOIINMH CTOSYHE YIIH, oy4eHo 214 meHkoB. CKOJIbKO THIIOB FaMeT
MOKET 00pa30BaThCs Y COOAK CO CTOSIYUMH yIIaMu?
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JK3aMeHANIMOHHAA padoTa no nucuuiuvinae buosorus nis odyvyarommuxcalkypcea, cneuajJbHOCTh
34.02.01 CecTpuHCKOe 1€710

Bapuanr 8
Yacts 1
BoiGepuTe 0lMH NPAaBWILHBIN OTBET.
1. Yuacrok /IHK, ciy:xamuii MmaTpunei 11l CHHTE3a OJJTHOM MOJIMIIENTUAHOM LIETIN:
1) Ten
2) HyxmeoTun
3) Xpomocoma
4) Onepon
2. UTO mpoucXoauT ¢ OesTKaMu MPH HATPEBAHUU:
1) Ciunanue
2) dparmeHTaIus
3) Tpanchopmarius
4) lenaTtypanus
3. Mexy MOHSTUSIMH 6€0K W TIOHATHEM AMUHOKUCIOMA CYIIECTBYET ONpPEICIICHHAs CBsI3b. Takas ke
CBSI3b CYLIECTBYET MEXKy MOHATUEM /[HK W OTHUM W3 4YEThIPEX MOHATHI MPUBEACHHBIX HIKe. Haiinure
9TO TIOHSTHE.
1) ATO
2) dbepMmeHT
3) riaMKoreH
4) HyKJI€OTH]T
4. 'maBHBIM KOMITOHEHTOM SIJ[Pa SIBJISIOTCS:
1) Pubocombl
2) XpoMOCOMBI
3) MuTtoxoHapuu
4) XJ10porIacTel
5. O0UIMM PU3HAKOM TSI MHOTOKJICTOYHBIX )KUBOTHBIX M TPUOOB SIBJISIETCS
1) 3amacanue KpaxMaiia B KJIETKaX
2) retepoTpodHBI CIOCOO MUTAHUS
3) HaIMYHKe MIaCTU/ B KJICTKAax
4) pa3MHOXEHHE CLIOpaMU
6. CaMbIM pacripoCTpaHEHHBIM 3JICMEHTOB B KIICTKE SIBJISCTCS:
1) Yraepon
2) Bomopon
3) Kuciopon
4) Azot
7. CX0ICTBO CTPOEHHS KIJIETOK aBTOTPO(HBIX U reTepoTpO(HBIX OPraHM3MOB COCTOUT B HATMUUH Y HUX
1) xmoporiacTos
2) 1a3MaTHYecKOi MeMOpaHbI
3) 000JI0YKH U3 KIETUYATKH
4) BakyoJeli C KJIETOYHBIM COKOM
8. Benku, BXoAsIIME B COCTAB KJICTOYHOW MEMOPaHBbI, BBIOIHSIOT QYHKIIHIO:
1) ®depMeHTaTHBHYIO
2) CTpOoUTEIbHYIO
3) Bce ykazanuble GyHKIUH
4) 3aluTHYIO
9. OcHOBHast PYHKIUS KJIETOYHOTO LIEHTPA 3aKII0YaeTCs B!
1) Perynsiuu >ku3HeIeSITETbHOCTH KICTKH
2) Buocunrese 6enka
3) O6Opa3oBaHUH BepeTeHa JICIICHUS
4) Y asoenuu JTHK
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10. CkoapKO CriepMHUEB YYaCTBYIOT B OILJIOJIOTBOPEHHUH Y IIBETKOBBIX PaCTCHUIA?
1) Onunu
2) JlBa
3) Tpu
4) Muoro
11. Ornuune anadasbl MuTo3a 1 aHadasbl | Melio3a 3aKIII0YaeTCs: B TOM, YTO?
1) XpoMOCOMBI BRICTPaUBAIOTCS 110 SKBATOPY KICTKH
2) Ipoucxoaut yasoenue JJHK
3) Bepereno nenenus He oOpa3yercst
4) K mosrocaM KJIETKU OTXOJIST TOJIOBHHKU XPOMOCOM, a HE LIEJIbIe XPOMOCOMBI
12. BereraTuBHOE pa3MHOXEHHE — 3TO Pa3MHOKECHHUE!
1) Cnopamu
2) YactsiMu Tena (4epeHKaMu, yCaMH, KITyOHSIMH)
3) IosoBBIMH KIIETKAMHU
4) IMoukoBaHUEM
13. 'enoTun romy6oraazoro pedeHka (MprU3HAK PEIICCCUBHBIN)
1) AA
2) Aa
3) aa
4) aB
14. Oco6b ¢ reHotunioM AaBBCc mpu yCclIOBHH TIOJTHOTO CIICTUICHUS] TEHOB 00pa3yeT__ THIIOB T'aMeT
1)2
2)4
3)8
4)9
15. SIBnenue cuemyieHus: TeHOB U3y4€HO B Jaboparopuu
1) Menpens
2) Moprana
3) UerBepukona
4) Kpuka
16. K xakoil W3MEHYMBOCTH MOXKHO OTHECTH TOSIBIIEHHME OCEHBI0 TyCTOTO TOJIIEPCTKA
MJIEKOIIMTAOLINX ?
1) reHOTUIIYECKOI
2) MyTallMOHHOM
3) KOMOUHATHUBHOM
4) MmoaubHUKAIIMOHHON
17. Knerounas uH)K€HEpHUsi OCHOBAaHA Ha:
1) BeIpamuBaHu# KJIETOK HA HCKYCCTBEHHOM MUTATENBHOM cpe/ie
2) BoszneiicTBuM Ha KIICTKH MyTarcHaMu
3) Co3aHnM UCKYCCTBEHHBIX MOJIENEH KIIETOK
4) VI3MeHeHUU TeHETHYECKOTO anmapara KJIeToK
18. Camxenue ¢ dekra rereposnca B MOCIESTYIONUX TOKOJICHUSIX 00YCIOBIEHO
1) mposiBIIeHHEM JOMHUHAHTHBIX MYTaIHi
2) yBEIIMYEHHUEM YKCIIa TeTePO3UTOTHBIX 0CO0ei
3) YMEHBIIIEHHEM YKciia TOMO3UTOTHBIX 0CO0eH
4) pOsIBJICHUEM PEIIECCUBHBIX MYTaI[HIA.
19. OtkperTHIO 3aK0Ha MOpraHa crnoco0cTBOBAJIO TO, UTO:
1) T'enbl, oTBeUaroIKeE 3a MBET TeJa U JJTHHY KPbUILEB, COJEPIKATCS B OJJHONH XPOMOCOME
2) B npodaze meito3a mpoucXoauT NepeKkpecT XpOMOCOM
3) OCHOBHBIM 00BEKTOM T'€HETUIECKUX HCCIIE0BaHMI ObliIa MyXa Ipo30duia
4) Cpeau THOPUAOB BTOPOTO TOKOJICHHS TOSBISETCS OOJBIIOE YHCIO  ocobeit
MepPEeKOMONHUPOBAHUEM POJIUTEBCKUAX MTPH3HAKOB
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20 IlogpakaHue MeHee 3alMINEHHOI0 OpPraHM3Ma OJHOTO BHa OoJjiee 3allUIICHHOMY OpTraHu3My
JPYToro BHIA —
1) mackupoBka
2) yrpoxarorias oKpacka
3) MOKPOBHUTEILCTBEHHAS OKpacKa
4) MUMHKpUS
21 BO3HHMKHOBEHHE Y OPraHHU3MOB IPUCIIOCOOJICHUH K YCIOBUSAM OKPYKAIOIIEH CPEJbl TPOUCXOTUT
BCJICJICTBHE
1) npsiMOTO BIIMSTHHS CpPEJIbl HA TIOSBJIICHUE IPU3HAKOB
2) MOCTOSIHHOTO CTPEMIICHHSI OPTaHU3MOB K COBEPILICHCTBY
3) YCHJICHHBIX yIIPaXXHEHUI OPraHOB
4) BBDKMBAHUS W  Pa3MHOXKEHHs  OCOOed, CIy4alHO  OKa3aBIIUXCS  OOJamaTesiMu
MIPUCIIOCOOUTENILHOTO MTPU3HAKA
22. IlpencraButeny pa3HbIX MOMYJISIMA OTHOTO BU/IA
1) MOTYT CKpemBaThCsl MEXIy cOOOU U JaBaTh IUIOJIOBUTOE IIOTOMCTBO
2) He MOTYT CKpEIIUBAThCS
3) MOTYT CKpEIIUBATHCS MEXKy CO0OI, HO HE JIAIOT TI0JJOBUTOE TOTOMCTBO
4) MOTYT CKpPEIIMBATBCS MEXKIy COOOH TOJBKO B IPUCYTCTBUU PEIIPOLYKTHBHOW M3OJISILUH
23. Kakoii U3 nepevrceHHBIX M0Ka3aTeyell He XapaKTepu3yeT OHOJIOrHYECKUil mporpecc?
1) sxonoruyeckoe pazHooOpasue
2) 3a60Ta 0 MOTOMCTBE
3) mHMpoKuit apean
4) BBICOKAs YHCIICHHOCTD
24 CBOIICTBO OpraHM3MOB MPHOOPETATh HOBBIC MPU3HAKHU, & TAKXKE PA3THUUSI MEKIY OCOOSIMH B
npezenax Buaa — 3TO IPOSBICHUE
1) HacneICTBEHHOCTH
2) 60pbOBI 3a CYIIIECTBOBAHHE
3) UHAUBUAYATBHOTO PA3BUTHSI
4) U3MEHYHBOCTH
25. Pacimpenue apeana 3aiilia-pycaka — Ipumep
1) Guosoruueckoro mporpecca
2) apomopdosa
3) nerenepaiuu
4) GHOJIOTMYECKOT0 perpecca
26. JlututonqHbIH HA0Op XPOMOCOM HCIOJIB3YIOT KaK KPUTEPUI BUIA
1) mopdhonoruueckuit
2) OMOXUMHYECKUI
3) reHeTHYEeCKUi
4) busnosorunuecKuit
27. Ocobeif OTHOCAT K OJJHOMY BHJTY, €CITH
1) OHM UMEIOT OJJMHAKOBBIN HAOOP XPOMOCOM
2) MeXy HUIMH yCTaHABIMBAIOTCS OMOTHYECKUE CBS3U
3) oHU OOMTAIOT B OJHOI cpefe
4) y HUX BO3HUKAIOT Pa3HOOOpa3HbIC MyTalluu
28. B nporiecce HCTOPHUECKOTO PA3BUTHS )KUBOTHOTO MUpa 3eMJIM MOSBICHUIO 36MHOBOTHBIX
NpeIECTBOBAIN
1) uxTro3aBpbl
2) MpeCMbIKAIOIIUECs
3) KHcTenepeie PhIObI
4) 3Bep03y0Oblc MIEKOITUTAIOIINE
29. B kaky1o 3py 4enoBeK neperien K NpsiMoX0xkKIeHUIO?
1) kaifHO30MCKYTO
2) ME3030HCKYI0
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3) maneo30MCKyI0
4) IpoTEepPO30HCKYIO
30. B kakyto 3py IpOoU30IILI0 paCWICHEHHE Tela pACTEHU Ha OpraHbl?
1) KaifHO30MCKYIO
2) ME3030HCKYI0
3) maneo30MCKyo
4) mpoTepo30iCcKyI0
31. OrpannuunBaronymM GaKTOpOM JJIs IPOU3pacTaHusl OOJIBIINHCTBA PACTCHUN B €JI0BOM JIECY SBISCTCS
1) HeOCTATOK BIIArH
2) BBITaNTHIBAHUE PACTCHUHN KHUBOTHBIMU
3) cirabast OCBEIICHHOCTh
4) HachIlIeHHE BO3yXa GUTOHIIUIAMH
32. K XUIIHUYECTBY OTHOCAT B3aUMOOTHOILICHHS MEXKTY
1) mI0TBOM U HIyKOM
2) paKOM-OTLICTbHUKOM U aKTHHHUEH
3) MWIOTBOM U Kapriom
4) XOpbKOM U TOPHOCTAEM
33. ArporeHO03bI OTIIMYAOTCS OT €CTECTBEHHBIX YKOCHCTEM
1) oTcyTCTBHEM KOHCYMEHTOB
2) OOJIBIIMM BUJIOBBIM Pa3HOOOpa3remM
3) He 3aMKHYTHIM KPyrOBOPOTOM BEIIECTB
4) GonbIIeH yCTOHYUBOCTHIO
34. Vickormaemple OCTaTKH COCTABIISIIOT B Orocdepe
1) »uBOE BEIIECTBO
2) KOCHOE BEIIECTBO
3) OMoreHHOE BEIIECTBO
4) OMOKOCHOE BEIIECTBO
35. B3auMOOTHOIIEHHS MEX/TY JIOCSIMHU M O€JIKaMH B JIECY — 3TO IPUMEP
1) Heitrpanu3ma
2) KOMMEHcaI3Ma
3) KOHKYpCHITUH
4) nmapa3utusma
36. I'mobanpHOE MoTeIUIeHNe Ha 3eMIle MOXKET HaCTYIIUTh B Pe3yJIbTaTe
1) ypbanu3zanmu nanamagTos
2) nMKIMYecKkux npoieccoB Ha CoHIle
3) BBIpYOKH JICCOB Ha IJIAHETE
4) mapHUKOBOTO P PeKTa

YacTts 2.
Bbi0epuTte TpM NpaBWILHBIX 0TBETA.
37. Kakue u3 mepeuncieHHbIX TPUMEPOB OTHOCSATCS K U0 TAIHSIM
1) acuMMeTpHYHBIC [[BETKH Y JIbLBUHOT'O 3€Ba
2) pa3BUTHE KOPHEKITyOHEH y TeopruHa
3) mosiBJicHUE MMOKPOBHBIX TKaHEH y pacTeHHI
4) pazButue KIyOHEH y kapToders
5) oOpa3oBaHKe TKaHEH U OPraHOB y PaCTCHUI
6) oOpa3oBaHMe MJIOAA Y IIBETKOBBIX PAaCTEHHIA
38. broreorneHo3 MpecHOTO BOI0EMa XapaKTePU3yeTCs
1) HanGoNBIIUM pa3HOOOpa3reM BUIOB B IPHUOPEIKHON 30HE
2) HaJIMIKUEM BOJIOPOCITH JTAMUHAPUH
3) HaNM4Ke IBETKOBBIX PACTCHHI HAa MEIKOBOJIbE
4) OTCYTCTBUEM XHUIIHUKOB
5) ManbIM pa3HOOOpa3ueM BHUJIOB
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6) 3aMKHYTBIM KPyrOBOPOTOM BEIIECTB
39. K pyaumeHTaM OTHOCSITCS:
1) yIHbIC MBI YETOBEKA
2) MOsC 3aTHUX KOHCYHOCTEH KUTa
3) c1ab0pa3BUTHIN BOJIOCSHOMW MIOKPOB Ha TEJIE YeI0BEKa
4) 5xa0pbl y TMYMHOK HA3EMHBIX II03BOHOYHBIX
5) MHOIOCOCKOBOCTD Yy YeJIOBEKa
6) yATMHEHHbIC KIIBIKH Y XHITHUKOB

YcTraHOBHTE NPABWIBLHYH) NMOCIE10BATEIbHOCTbD.
40. YcTaHOBUTE MPABHIBHYIO MOCIECIOBATEIBHOCTD JCHCTBUIN CEJICKIIMOHEPA 10 BBIBEJICHHIO HOBOTO
copTta
1) rubpuanzarus
2) KCKYCCTBEHHBII 0TOOP
3) moadop UCXOTHOTO MaTepHuasa
4) pa3MHOKEHHE 0CO0eH ¢ HHTEPECYIONIMMH YeJI0BEKa MPU3HAKAMH
41. YcTaHOBHUTE MOCIIEIOBATEILHOCT MTPOIIECCOB AMOPUOHAIEHOTO PA3BUTHS TTO3BOHOYHBIX JKUBOTHBIX
1) o6pa3oBanue 6;1aCTOMEPOB B IPOIIECCE IPOOICHHS 3UTOTHI
2) 3aKJIa/IKa 3a4aTOYHBIX OPIaHOB 3apO/IbIIIa
3) ciusHUE ARIEKICTKHA U CIIEPMATO30H,1a
4) pa3BUTHE HEPBHOU TIACTUHKU
5) hopmupoBaHue ABYX 3apO/IBIIIEBIX JTHCTKOB

YcTaHOBHTE COOTBETCTBHE.
42. YcTaHOBUTE COOTBETCTBHE MEXKAY IPUUMHON BUI000Pa30BaHUS U €TI0 CIIOCOO0M

[MPUYNHA CIIOCOBb BUIOOBPA30OBAHN A
A. pacmmpeHue apeaia UCXOAHOTO BUJA 1. reorpaduueckuii
b. crabunbpHOTO apeana uCXOJHOTO BUIA 2. 9KOJIOTUYECKH I

B. paznenenue apeana Bua pa3jiMuyHbIMU MPETPaiaMu
I'. cy>xeHHe apeasa UCXOJHOTO BUIA
J1. MHOTOOOpa3ue MecT OOMTaHUS B MpeJieax TaHHOTO BU/Ia

43. VYcrtaHoBHTE COOTBETCTBHE MEXKAYy OCOOCHHOCTSMHU oOuTateneid OHoreolneHoza ©  HX
MIPUHA]ICKHOCTBIO K ()YHKITHOHATBLHOU TPYTIe

OCOBEHHOCTH I'PVIIIIbI OYHKINOHAJIBHAS I'PYIIITA
. BKJIFOYAIOT PACTEHUSI M HEKOTOpbIE OaKTepHH 1. nponyneHTs
. IOTJIOUIAOT T'OTOBBIE OPraHUYECKHE BELIECTBA 2. KOHCYMEHTBI

. ACTIOJIb3YIOT HEOPraHNYECKHE BEIIECTBA [l CUHTE3a
. BKJIIFOYAKOT KUBOTHBIX

. AKKyMYJIUPYIOT (HAKaITMBAIOT) COJTHEYHYIO SHEPTHIO
. ACTOYHHUK HEPTUM — KUBOTHAS U PACTUTEIbHAS MUIIA

D=l le R~ IS

Yactb 3
JaiiTe nHCbMEHHBbIH OTBET Ha BOMPOC.
44. bonpias 4yacTh NTHII YIETa€T HAa 3UMY U3 CEBEPHBIX PAllOHOB, HECMOTPS Ha TETNIOKPOBHOCTD.
Ykaxute He MeHee TpeX (PaKTOPOB, KOTOPHIC SBIISIOTCS TPUIMHON UX TMEPETIETOB.

Pemure reHeTH4eCcKy0 3a/1a4y.

45. TlpaBOopyKOCTh y 4elloBE€Ka JOMMHHUPYET HaJl JEBOPYKOCThIO. JKeHIMHa — JieBlIa BBILIUIA 3aMyXK 3a
npasiy. KakoBa BEpOsSTHOCTb POXAECHHUS JIEBIIEH B ATON CEMbE?
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JK3aMeHANIMOHHAA padoTa no nucuuiuvinae buosorus nis odyvyarommuxcalkypcea, cneuajJbHOCTh
34.02.01 CecTpuHCKOe 1€710

Bapuanr 9
Yacrtp 1
BriOepuTe 01MH NPABWILHBII OTBET.
1. 'eHBI — CTPYKTYPHBIC €TUHHIIBI
1) xpomocom
2) OesKoB
3) KIeTOK
4) TKaHeH
2. Knerounast MmemOpaHa COCTOMT B OCHOBHOM H3:
1) BenkoB U yrieBoa0B
2) Jlunuaos
3) BenkoB u TUnUIOB
4) HykJIEMHOBBIX KHCIIOT
3. HacnencTBeHHBIH anmapaT KJIETKU PaCcIIONIOKeH B
1) nu3ocomax
2) pubocomax
3) xpomocomax
4) anmapate ['onbpKu
4. Kakyto Teoputo copmynupoBain Hemenkue yueHsie Matuac Illneiinen u Teomgop LlIBanH?
1) DBoronuu
2) XpOMOCOMHYO
3) Kietounyto
4) OnHrorenesa
5. KireTka ny0a 1 MbllIeqHas KJIeTKa 4eJoBeKa 001aJaeT CXOAHBIM
1) Tunom nuTaHus
2) 3amacHBIM BELIECTBOM
3) cOCTaBOM KJIETOYHOMN CTEHKH
4) reHeTUYECKHM KOJIOM
6. Yuacrok JIHK, ciyxamuii MmaTpuIieit 1si CHHTE3a OJTHOH ITOJHMITCTITHTHON TICTIH
1) I'en
2) Hyxkneotun
3) Xpomocoma
4) Onepon
7. Opranu3Mel, B KJIETKaX KOTOPHIX HET 0(pOPMIIEHHOTO s7pa, - 9TO
1) pactenus
2) JKUBOTHBIC
3) bakTepun
4) rpuOsbI
8. IHK KJIeTKu COnepKUTCS:
1) B uuromiazme u MmeMOpaHax
2) B pubocome, sizpe, mmactuaax
3) B siape, MUTOXOHAPUSIX, XJIOPOILIACTaX
4) TonbKo B saApe
9. /1y KaKo# CTPYKTYpPBI MOJIEKYJIBI O€JKa XapaKTepHO 00pa3oBaHKe TI00YIIbI?
1) TpetuuHoit
2) Bropuunoi
3) IepBuuHoi
4) YUerBepTHYHOMN
10. IIpocThIM eTIeHrEM pa3MHOKAIOTCS:
1) OnHOKIIETOUHBIE BOAOPOCITH U MIPOCTEHIIIE )KUBOTHBIE
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2) TOoNBKO OJHOKIIETOYHBIE BOJIOPOCIH
3) Mxu
4) OIHOKJIETOYHBIE BOAOPOCIH M IPUOBI
11. Pa3BuTHE HACEKOMBIX C IIOJHBIM MPEBPAIICHUEM MTO3BOJISET TMUYMHKE U B3POCIOMY HACEKOMOMY:
1) Paciumpsite apeai 3a c4eT pacipOCTPaHSHUS B INUMHOYHOH (popMme
2) 3aHUMaTh pa3HbIC FIKOJOTMYCCKUE HUIIU U M30eraTh KOHKYPEHIIMU B TUTaHUU
3) [epexuBaTh HEOIATONPUSITHBIC YCIOBUS
4) Pa3MHOKaTbCsl Ha pa3HbIX CTAAUSAX PA3BUTHSI
12. 'omo3urotHast 0co0b UMEET TeHOTHIIL:
1) Aa
2) aa
3) AaBs
4) aB
13. V pacrenus Ho4Has KpacaBuua (LIBET BEHYMKAa HacleAyeTcs IO IPHUHLUIY HENOJIHOro
JOMUHHUPOBAHMUS) pacuieruieHue B moroMctse 1:2:1 HabmronaeTcs npu CKpeMBaHuN
1) Aaxaa
2) AaxAa
3) AAxaa
4) ABxAs
14. Kak Ha3pIBaeTCS METOJ, CYIIHOCTh KOTOPOTO COCTABIISIET CKPEUIMBAHUE POAMUTENBCKHX (OpM,
pa3InYaoMUXCs 0 Py IPU3HAKOB, aHAJIN3 UX MIPOSIBICHUS B pAie HOKOJIEHUIN?
1) I'ubpumoIorHuecKuM
2) LluroreHeTn4eckum
3) Bin3HeroBbiM
4) BUOXUMHYECKUM
15. YkaxuTe reHOTHUIl Te€TepO3UroTHON 0CO0n
1) Aa
2) aa
3) AABB
4) aB
16. 3aboneBanue «JlambTOHU3M» CIEIJICHO € X-XpoMOcOoMoil (o0Oo3Hauaercs X) U SBISETCA
peliecCUBHBIM Npu3HaKoM. Onpenenure reHOTUITBI POJUTENEH, €ClTU B CeMbe POAMIIach OOJIbHAS AEBOYKA:
1) X4y =xXX
2) XIXxXX
3) XY xXX
4) X9y xxPxd
17. TlpuurHO# HapyIIEHHs 3aKOHA CIETNIEHHOTO HACJIEIOBAHUS SBIISICTCS:
1) HezaBucumoe pacxox/IeHHEe TOMOJIOTHYHBIX XPOMOCOM BO BTOPOM JICJICHUH Meii03a
2) Bce nepeunciieHHbIE TPOIIECCh
3) IlepekpecT XxpoMOCOM BO BpeMsi Mei03a
4) He3aBUCHMOE PacX0sKICHHE TOMOJIOTHYHBIX XPOMOCOM B IIEPBOM JIEJICHUH Meii03a
18. B cenexmuu pacTeHUd UCTIONB3YIOT METO/I OJHUIIOUINH IS TIOTYIEeHUS
1) siBeHus reTepo3uca
2) YHCTBIX JIMHUM
3) BBICOKOYPOKAWHBIX COPTOB
4) TpaHCT€HHBIX PACTECHUI
19. JIBwxxyuyie CUITbl HBOJIOLMH 110 J{apBUHY
1) cTpemiieHrE OPraHU3MOB K COBEPIIICHCTBY
2) MHAWBUAYaJbHAS N3MEHUYUBOCTD
3) Hacle0BaHUE MPU3HAKOB, MPHOOPETEHHBIX MOJT BIMSHAEM BHEITHEH CPe/Ibl
4) mpucroco0IeHHOCTh OPraHU3MOB K YCIIOBUSIM CPEJIbI
20. K pe3ynpraTam 3BOIOUN OTHOCHTCS
1) npeiid renos
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2) eCTEeCTBEHHBII 0TOOP
3) uzonsnus
4) BOBHUKHOBEHHE HOBBIX BUJIOB
21. IlpuunHO# OHOJIOTHYECKOTO perpecca Jisi MHOTUX COBPEMEHHBIX KHBOTHBIX SIBIISICTCS
1) yMeHbIIIEHHE PaIHAIMOHHOTO (hoHa
2) BpelHOE BIMSIHUE MOBBIILICHHOH akTHBHOCTH COJTHIIA
3) ecTeCcTBEHHbBIC KATAKIIM3MbI, PE3KO MEHSIOIIHME CPEely OOUTaHUS
4) pe3koe U3MEHEHUIA Cpe/ibl OOUTAHUS O] ICHCTBIEM aHTPOIIOTEHHBIX ()aKTOPOB
22 B niporiecce MUKPOIBOJIIOIIMHM 00pa3yoTCs
1) Bumbt
2) KJ1acChl
3) cemeiicTBa
4) TUIIBI
23. CneicTBUEM HBOJIIOIUH OPTaHU3MOB HeJIb3sl CUMTATh
1) nprucnocoOICHHOCTh OPraHU3MOB K cpejie OOUTaHHSI
2) MHOT000pa3re OpraHuuecKoro Mupa
3) HaCJIEeICTBCHHYIO H3MEHYMBOCTD
4) oOpa3oBaHKE HOBBIX BUIOB
24. TTpumepoM MeXBHIOBOK OOpHOBI 32 CYIIECTBOBAHUE CITYKAT OTHOLICHUS MEKIY
1) B3pOCIIOii JIATYIIKOM U FOJIOBACTUKOM
2) 6ab0uKOM KaIyCTHUIICH U €€ TyCEeHHIIEH
3) IpO3/10M MIEBYUM U JIPO3I0M PSIOMHHUKOM
4) BOJIKAMH OJIHOM CTan
25. Kaxkoii oT60p coxpaHsieT 0co0u co CpeaHe HOPMOH MmoKa3ares Mpru3HaKa?
1) cTaOUIU3UPYFOLIHIA
2) IBYOKYIIHIA
3) UCKYCCTBCHHBIH
4) METOIMYECKHIA
26. Apomop(h03, CIIOCOOCTBOBABIINI BBIXOy MTO3BOHOYHBIX KHBOTHBIX Ha CYITy B IPOIIECCE IBOIOINH,
- TIOSIBJICHHE
1) yeTpIpexKaMepHOTO cep/la
2) IByXKaMEpHOTO cep/iia
3) nerkux
4) XUBOPOXKICHUS
27. TlepBbIMH HA3€MHBIMHU PACTEHUSMH OBLITH
1) punroduUTHI
2) XBOIIHN
3) mIayHsI
4) rooceMeHHbIC
28. Kakoit akTop aHTpoIIOreHe3a MOKHO OTHECTH K OMOJIOTHYECKUM?
1) oburecTBeHHBIH 00pa3 KU3HU
2) eCTEeCTBEHHBII 0TOOP
3) YCTHYIO ¥ TUCBMEHHYIO PEUb
4) 6;1aroyCTpOMCTBO KUITHIIA
29. ApoMop(030M SIBIISIETCS MOSIBIICHUE
1) nazsimero cTebs y oA
2) 3alenoK Ha TI0JaxX Yepe/ibl
3) moa y BETKOBBIX
4) KpBUIBIIIEK Ha TI0JaX OyBaHYHNKA
30. YenoBeka OTHOCAT K KJIACCY MIIEKOTIMTAIONINX, TaK Kak y HETO
1) BHyTpeHHEee OII0JOTBOPEHUE
2) JIErOYHOE JBIXaHUE
3) "eThIpexXKaMepHOE Cep/IIIe
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4) ectb nquadparma, MOTOBBIE M MIICUHBIC YKEIIE3bI
31. Jlns cymiecTBOBaHUsI OMOT€OIIEHO30B HEOOX0IMMa SHEPTHS COJIHIIA, TAK KaK

1) Bcs sHEprus 3amacaeTcsi B OmomMacce peayleHTOB

2) BCsI SHEPrHsi KOHCEPBUPYETCS B 3€JICHBIX PACTCHHSIX

3) npu IPOXOXKICHUHN Yepe3 MUIIEBbIC IIETTH BCS SHEPTHs PACCEUBACTCS B BUJIC TEIUIA

4) pu MPOXOXKACHUH Yepe3 MUILEBbIC IS YaCTh SHEPTHH PACCEHBACTCS B BHJIC TEILIA
32. K OMOTHYECKUM DKOJOTHIECKUM (DaKTOpaM OTHOCSIT

1) yBenuueHre KOHIIEHTPAIMH YIIIEKKCIIOro ra3a B atMocdepe

2) TMOBBIIICHUE YPOBHS I'PYHTOBBIX BOJI BCJICACTBUE OCYIICHUS OOJIOT YSIOBEKOM

3) CHEKXHBIH MOKPOB 3UMOM

4) pacupocCTpaHEHHUE IJI0JI0B U CEMSH KHBOTHBIMHU

33. K aHTpOITOreHHBIM SKOJIOTUIECKUM (PaKTOpPaM OTHOCST

1) noBbIlIICHUE KOHIIEHTPAIIUK YTJIEKHUCIIOTO ra3a B aTMochepe

2) Ce30HHBIC U3MEHEHUS TEMITEPATYPhI

3) pacnpeencHre CeMsIH U IJI0/I0B )KUBOTHBIX

4) B3aMMOOTHOIIICHHS MEX/Ty XUIIHUKOM H )KEPTBOM
34. T'venbl, rpudBbl, MAKaIbl MATAIOTCS OCTAHKAMH JKEPTB, YOUTHIX M YaCTUYHO ChEJACHHBIX JIbBAMH, - 3TO
npuMep

1) amencanusma

2) mapasuTh3mMa

3) KOMMeHcaIu3Ma

4) myTyanu3ma
35. «Cdoepoii pazyma» B.W. BepHanckuii HazBai

1) 6uoctepy

2) nmutochepy

3) nexochepy

4) Hoochepy
36. [IpupoHbIe TEPPUTOPHUH, HA KOTOPHIX 3arpelieHa X03sIiMCTBEHHAs eI TeIbHOCTh YeJIOBEKA C LENbIO
BOCCTaHOBJICHUS YUCIICHHOCTH TOMYJISILIMNA PEKUX BUIOB PACTCHUHN M dKHUBOTHBIX, OXPaHbI (JIOPHI U
(bayHbI, IPEICTABISIOT COOOU

1) arporieHO3bI

2) 3aI0BEHUKH

3) 6oTaHWYECKHE CaIbI

4) mosie3aIUTHBIE JIECHBIE TIOTOCHI

Yacrs 2
BrbiOepuTe TP NPaBHILHBIX 0TBETA.
37. B akocucTeMe CMEIIaHHOTO Jieca K EPBUYHBIM KOHCYMEHTaM OTHOCSITCS
1) nocwu, 3yOpsI
2) KpOoThI, 0ypo3yOKH
3) 3ail1bl, KOCYIH
4) KJIeCThI, CHETHPH
5) BOJIKH, JTMCHIIBI
6) CHHUIIBI, TOTIOI3HH
38. B kiieTKax pacTUTENBHBIX OPraHU3Max, B OTJIHYHE OT )KUBOTHBIX, COJIEPIKATCS
1) xJopoIuIacThI
2) MUTOXOHJIPUU
3) PO U SAPHIIIKO
4) BaKyOJIH C KJIETOYHBIM COKOM
5) KJIeTo4Has CTEHKA M3 LEJUTFOI03bI
6) prubocoMsI
39. [IposiBeHrEM aTaBU3Ma CUYMTAIOT PAa3BUTHE Y YEITOBEKA
1) 3y60B Myapoctu
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2) XBOCTOBOTO OT/eIIa

3) MHOTOCOCKOBOCTH

4) MEMHUYECKON MYCKYJIATyPhI

5) rycToro BOJIOCSIHOTO TIOKPOBA Ha JIMIIE U TEJIE
6) KuCTH pyKH

YcTaHOBHTE NPABWIBLHYI) NMOCTE10BATEIbHOCTbD.
40. YcTaHOBUTE MOCIIEIOBATEIBHOCTD ATANOB reorpaduuecKoro BUI000pa3oBaHus
1) BO3HMKHOBEHUE TEPPUTOPHATBHON H30JISLIUK MEKIY MOMYJISIMIMHI JAHHOTO BHIA
2) pacuIMpeHre WK pacuwICHCHHE apeaa BUaa
3) nosiB/icHUE MyTaIMid B H30JMPOBAHHBIX TTOMYJISIIHIX
4) coxpaHEHHE €CTECTBEHHBIM OTOOPOM 0COOCH ¢ MpH3HAKAMU, MOJE3HBIMH B KOHKYPECHTHBIX
YCIIOBHSIX CPEJIbI
5) yrpara 0coOsiIMH pa3HbBIX HOMYJISAIHH CIOCOOHOCTH CKPEIIUBATHCS
41. YcTaHOBUTE MTPABUIIBHYIO MOCIICA0BATEILHOCTD IMPOILIECCOB (POTOCUHTE3A
1) poTtoau3 BobI
2) CHHTE3 TJIFOKO3bI
3) cunre3 ATD
4) pacnag ATO
5) ¢oToH BEIOMBACT JIEKTPOH M3 MOJIEKYJIbI XJI0poduia
6) BbIICIICHIE KUCIOPO/Ia

YcTaHoBHTE COOTBETCTBHE.
42. YcTaHOBUTE COOTBETCTBHE MEX]Y MPU3HAKOM >KMBOTHOTO M KpPUTEPHEM BHUIQ, IJS KOTOPOTO OH
XapakTepeH

ITPU3HAK XXKUBOTHOI'O KPUTEPUI BUJA
A. Hanm4Ke Tpex OTJIENOB B Telle 1. mopdonornyeckuii
b. obutanue B BogHOI cpene 2. KOJIOTMYECKHI

B. nuranune BOAHBIMU PACTCHUSAMUA
I'. 6ypas okpacka MOKpPOBOB Tela
J1. pazBuTHE 3apo/pliia Ha CyIIIE

43. YCcTaHOBHTE COOTBETCTBHE MCKOY OMOJIOTHYECKUM mponeccom u €ro XapaKTepHCTHKOﬁ

XAPAKTEPUCTHUKA [MPOLECC
A. 3Heprus 3anacaercs 1. nnacTuyeckuii oOMeH
b. BemecTBa CUHTE3UPYIOTCS 2. DHepreTu4eckuit 0OMeH

B. o6pazyercst ATD

I'. B mporiecce yuacTBYIOT puOOCOMBI

J1. B mporiecce y4acTBYIOT MUTOXOHIAPUH
E. BemecTBa OKHUCHAIOTCS

Yactb 3
JaiiTe nHCbMEHHBbIH OTBET Ha BOMPOC.
44. B pe3ynbTate JECHOTO MOKapa BhITOpelia 4acTh ea0Boro jeca. OObsICHUTE, KaK OyJIeT MPOUCXOAUTH
€ro CAMOBOCCTAHOBJICHHE. Y KOKUTE HE MEHEe TPEX JTAaIoB.

Pemure reHeTn4eckyro 3ajxavy.

45. YV ToMaroB reH, o0yclaBIMBAIOIIMI HOPMalbHBIA POCT, TOMHHHUPYET HAJl T€HOM KapJIUKOBOCTH.
Kakoe moToMcTBO ciieiyeT 0kuaaTh OT CKPEeIMBaHUs [€TEPO3UTOTHBIX 0COOEH.

14t



7.

JK3aMeHANIMOHHAA padoTa no nucuuiuvinae buosorus nis odyvyarommuxcalkypcea, cneuajJbHOCTh
34.02.01 CecTpuHCKOe 1€710

Bapuanr 10
Yacrtp 1
BriOepuTe 01MH NPABWILHBII OTBET.
1. Uncno XxpoMOCOM B HEMOJIOBBIX KJIETKAaX YEIOBEKa
1) 23
2) 46
3) 34
4) 17
2. Bce mporiecchl KU3HEAEATENIbHOCTH IIPOUCXOAST B OJHOM KIICTKE
1) 6akrepuii
2) BUPYCOB
3) KHIIEYHONOIOCTHBIX
4) rpuboB
3. YHuBepcaabHBIM IS KJIETOK BCEX OPTaHU3MOB, CYIIECTBYIOIINX Ha 3eMiIe, SBISIETCS
1) nanuuue sapa
2) TeHeTUYECKUI KO
3) crocob nmuTaHus
4) ciocob pa3MHOKCHHS
4. B BbIBEZICHUH [TPOTYKTOB OMOCHHTE3a U3 KJIETKU YYaCTBYIOT:
1) Kommneke ["omnbmku
2) MutoxoHapun
3) Pubocomsl
4) XJ10porIacTel
5. 'erepoTpodhHbIe OpraHNU3MbI OTIMYAIOTCS TEM, YTO OHU
1) nuTarTCsl HEOPraHUYECKUMHU BELICCTBAMHU
2) 00pa3yoT HEOPraHMYECKUE BELIECTBA U3 OPraHUUECKUX
3) 00pa3yIoT OpraHMyYeCcKHe BEMIECTBA U3 HEOPTaHUUSCKUX
4) MUTAIOTCS TOTOBBIMH OPIraHHYECKUMHU BEIIECTBAMH
['te MpOMCXOANUT CUHTE3 JTUTHJIOB U YTIIEBOJIOB?
1) IepoxoBaTasi SHIOIUIA3MATHYECKAs! CETh
2) B pubocomax
3) B MUTOXOHIpPHSIX
4) I'maakas HJ0IUIa3MaTHYECKas! CETh
Yro mpoucxoauT B mpoliecce pa3MHOKEHUS?
1) yncneHHOCTh 0co0CH HE U3MEHSETCS
2) oCyLIeCTBIISIETCS Mepeiava HAacIeACTBeHHON HHpOpMAIHH
3) y BceX MOTOMKOB BO3HHUKAIOT MyTallHU
4) y BCeX MOTOMKOB TOSIBIISIFOTCSI TIOJIC3HBIC TIPH3HAKH
8. ABTOTpOGhHBIMU OpraHU3MaMH SIBJISTFOTCS:
1) J)KuBoTHbIe
2) I'puls
3) Bupycsr
4) Pactenus
9. Ypauun ob6pa3yer KOMIJIEMEHTapHYIO CBA3b C '
1) AnenrHOM
2) I'yanuaOM
3) Lluro3uHoM
4) TumuHOM
10. Jlnst KOro XapakTepHO MPsIMOE pa3BUTHE?
1) Myxa
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2) babouka

3) Cobaka

4) Jlarymika
11. Korna Habiogaercs sBieHue KpOCCUHToBepa?

1) Ilpu mm3oronuu

2) B amuto3e

3) B muro3e

4) B meiiose
12. Bribepure cxeMy aHATH3UPYIOMIETO CKPEITUBAHUS:

1) AaxAa

2) AAXAA

3) aaxAA

4) AaxAA
13. [Ipu u3yyeHnH HACIEICTBEHHOCTH YeJIOBEKa HE UCIIONIB3YIOT METO/

1) nuTOreHeTHYECKUit

2) TuOpUI0IOrnYECKHIA

3) OMOXUMHUECKUIA

4) reHeaNoru4ecKuit
14. T'er — 3T0 y4acTOK MOJIEKYJIbI:

1) JHK

2) YrieBona

3) Benka

4) XKupa
15. OpHosiiueBble OaM3HELBI OBLIM pa3iyyeHbl MOCIE BBIIUCKU W3 POAWIBHOIO jaoma. M3BecTHO, 4TO
OJIMH U3 HUX — MaJIbYMK OKa3ajicsi 00JlbHbIM remoduireil. Beibepure yTBepxkaeHue, CipaBeiIuBoe AJis
Jpyroro OJIM3Hena

1) oH 00s13aTEIBHO MAIBYHK U MOXKET OBITH 3J0POB

2) oH 00s13aTEeIBHO MaIbYKK U 00JIeH reMopuIneit

3) o GM3HEIa MOXKET OBbITh JKCHCKUM, U peOSHOK 310pOB

4) o 6IM3HEIa MOXKET OBITh JKEHCKUM, HO peOEeHOK 00s13aTeIbHO O0JIeH
16.Ecnu reHOTHITBI THOPUIOB JaJIA PACIISIUICHNEe B OTHOIICHUH 1:2:1, TO TEeHOTUI pOIUTENICH:

1) AAxAa

2) AAxaa

3) Aaxaa

4) AaxAa
17. Ilpuuuna 6onesnu [layHa:

1) [IpoHUKHOBEHUE B KJIETKY BHpYyCa

2) MoaudukauoHHast K3MEHYHBOCTh

3) I'enHol MyTamu

4) V3mMeHeHue yrcia XpOMOCOM B KIIETKE
18. I'pynna reHeTHYecK: OJHOPOJIHBIX (TOMO3UIOTHBIX) OPraHU3MOB, UMEIOIINX LIEHHBIH MaTepuan A
CEJIEKITNH, HA3bIBACTCS:

1) uucroit nuHUEH

2) pusoreHeTHUECKUMH PSIaMHU

3) KyJnbTypoO# TKaHen

4) monmaMOpUOHHUEH
19. Bug npencrasinser coboi

1) cOBOKYITHOCTh MOP(]OIOTHYESCKH OJJTHHAKOBBIX 0COOEH

2) COBOKYITHOCTh 0CO0€H ¢ OIMHAKOBBIM (PEHOTUTIOM

3) reHeTHYEeCKH 3aKPBITYIO CHCTEMY

4) COBOKYITHOCTBH 0CO0EH, HACEISIONIMX OJIMH apeal
20. ®opma ecTecTBEHHOT0 O0TOOpa, MPUBOJAIIAS K 3aKPETUICHHIO HOBOH HOPMBI PEAaKIIMH, Ha3bIBACTCS
____otbopom
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1) mooBeIM
2) pa3phIBAIOIIAM
3) CTaOMITU3UPYIOIINM
4) ABWKYIIUM
21. B pe3ynbTaTe 3KOJOTUYECKON U30JISAIIMH 00pa30BalIuCh
1) HeCKOJIBKO BHIOB JIAHJIBIIICH MPH Pa3pbIBE €AMHOTO apeaia InperpagaMmu
2) I1Ba BU/a IMCTBEHHHMIIBI TIPU YBEIHUCHUHN apeaia paclpoCTPaHEHHsI PACTCHUS
3) nBe opmbl pocTpesia 00LIKHOBEHHOTI0, OOUTAIOIIEr0 Ha nepud)epun apeasa
4) moiBUIBI XKUTHSIKA B TIOMMe BoJru, naromye ceMeHa 1o pa3jiiBa peKH MU [OCIe HEro
22. Tlomynauuio CYUTAIOT IIEMEHTAPHON €AMHUIICH YBOJIIOIUH, TaK KaK
1) ona 00J1a1aeT 1EIOCTHBIM T€HO(POHIOM, CITIOCOOHBIM U3MEHSIThCS
2) oco0u MOMmyJIsIKH UMEIOT CXOIHBIM OOMEH BEIIECTB
3) 0coOu MOMyJIALUH OTINYAIOTCS Pa3MepaMu
4) oHa He CIIOCOOHA U3MEHSTHCS BO BPEMEHHU
23. IIpumep BHYTPUBHI0BOK OOPHOBI 32 CyIIECTBOBAaHUE —
1) comepHUYECTBO CAMIIOB M3-3a CAMKH
2) «bopbba ¢ 3aCyX0il» pacTCHUH MyCThIHH
3) cpakeHHUE XMIIHUKA C )KEPTBOK
4) nmoeaHue MTUIIAMH [UIOI0B U CEMSIH
24. Bug — COBOKYITHOCTB 0CO0€i, 001aqarommx
1) oguHaKOBBIM HAOOPOM XPOMOCOM
2) CIOCOOHOCTHIO 00Pa30BHIBATH MHUIIEBBIC CBA3U MEKIY OCOOSIMH
3) croCOOHOCTBIO BCTYMATh B CHMOMOTHYECKUE OTHOIICHUSI
4) CXOHBIM CTPOCHHUE KIICTOK
25. CBoiicTBO OpraHM3MOB IPUOOPETaTh HOBBIC MPU3HAKH, a TAKKE PA3IHUUs MEXKIYy OCOOSIMH B
npezenax BUaa — 3TO IPOSBICHUE
1) HacneICTBEHHOCTH
2) 60pbOBI 3a CYIIECTBOBAHHE
3) MHAMBUAYAIBHOTO PA3BUTHSI
4) U3MEHYNBOCTH
26. YBenu4YeHHE YHCICHHOCTH BUA B IPUPOJIC CBUACTEILCTBYET O €ro
1) GroTorHUECcKOM Mporpecce
2) pa3BUTHUH 110 TYTH JCTCHEPAIIHN
3) OGHOJIOTHYECKOM perpecce
4) pa3BuTHH 110 ITyTH apomopdo3a
27. VickomaeMblii mpuMar, BHEITHE HATTOMUHAIOIINI aBCTPAJIOMUTEKa, HO CIIOCOOHBIN K TPUMUTHBHOMN
OPYJIUITHON €SI TETbHOCTH
1) 4enoBek MPSIMOXOASAIINIT
2) CHHAHTPOII
3) yenoBeK yMeIbIi
4) MUTEeKaHTPOII
28. HakorieHrne Kakoro rasa B epBUYHON aTMOchepe 3eMiin BhI3BaJIO OYpHOE pa3BUTHE KU3HU Ha
cymie?
1) cepoBoopoia
2) xuciopoa
3) azora
4) yrueKuciaoro rasza
29. K cpaBHUTENTbHO-aHATOMUYECKHIM JI0Ka3aTEIIbCTBAM BOJIOIUN OTHOCST
1) rOMOJIOTUYHBIC U aHATIOTUYHBIC OPTaHbI
2) CXOJICTBO 3apO/IbIIIICHi MO3BOHOYHBIX JKUBOTHBIX
3) KJIETOYHOE CTPOCHUE KHUBBIX OPTraHU3MOB
4) punoreHeTHYECKUE PSIbI
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30. YkaxuTe mpaBUIBHYIO ITOCIIEI0BATEILHOCTH OCHOBHBIX 3D B ICTOPUH Pa3BUTHS KU3HU Ha 3eMIle,
HaYMHAs ¢ Hanboee ApeBHEH
1) apxeiickas, mPOTEPO30HCKasi, Majgeo30McKas, Me3030MCKas, KalHO30MCKas
2) MpOTepO30iicKas, Me3030¥CKas, maneo30icKas, KaiiHo30icKast
3) apxetickasi, rmajgeo30ickas, KaiiHO30MCKast, ME3030HCKast
4) apxeiickasi, KaitHO301CKasl, ME3030MCKasl, MaJIe0301CKas, MPOTEPO30HCKast
31. K GMOTHYEeCKUM IKOJIOTHIECKUM (haKTOpaM OTHOCHUTCS
1) 3arpsi3HEHUE TTOYB COISIMH TSKEIIBIX METAJLIOB
2) Ce30HHBIC M3MEHEHUS TEMIICPaTyPhl
3) MUHEepaTH3alKsl TOYBEHHBIMH OAKTEPHSIMHA OPTaHUYCCKUX BEIISCTB
4) ocyiieHre OOJIOT YESTOBEKOM
32. [IpeoOpa3yroT SHEPTHIO COTHEYHOTO U3Ty4eHHUs B Onocdepe
1) pactenus
2) 6aKTepHU-XeMOTPO(BI
3) ’KMBOTHBIE
4) rpuOBI
33. ’KuBoe BemecTBO 6MOC(ephl BBITOTHSAET (QYHKIHIO
1) TpaHCTIOPTHYIO
2) uH(pOPMAITHOHHYTO
3) razoByo
4) 3aIUTHYIO
34. TlpaBWIbHO COCTABIICHHAS IIETTh MU TAHHUS — 3TO:
1) sicTped — ryceHuiia — Ipo3a — JUCThsI
2) ryceHuIia — Jpo3] — JIUCThsI — SICTPEO
3) JIMCThS— T'yCEeHHUIa — APO31 —ICTPeO
4) npo3a — scTped — ryCeHUIa — JIUCThS
35. Prc 110 OTHOLICHHUIO K BOJIE SIBIISICTCS
1) kcepourom
2) runpodurom
3) me3o¢uToMm
4) rurpoputom
36. CaMbIM KpYIHBIM 3aIIOBETHUKOM Ha TeppuTopuu Poccuu siBnsieTcst
1) ActpaxaHckuit
2) NnpMeHCKHi
3) Anraiickuii
4) TaliMBIPCKUii

Yacrb 2
BobiOepuTe TP NPaBHILHBIX 0TBETA.
37. B skocucTeMe CMEIIaHHOTO Jieca CHMOMOTHYECKHE OTHOIICHHUS YCTaHABIMBAIOTCS MEXIY:
1) 6epe3aMu U enAMH
2) Gepe3oii 1 TpHOOM-TPYTOBUKOM
3) TUIAMH 1 MypPaBbSIMH
4) e)kaMu ¥ HACEKOMOSITHBIMH MITHI[AMH
5) Oepe3oii 1 mo0epe30BUKAMU
6) yepeMyXxoii ¥ OTBUISIOIIUMH €€ MyXaMH
38. Kakue opraHiu3mMbl MOYKHO OTHECTH K TPYTIIE MPOAYLIEHTOB?
1) 3eseHbIe pacTeHUs
2) MJIeCHEBbIE TPHOBI
3) nranobakTepun
4) pacTUTEIbHOSITHBIC )KUBOTHBIC
5) KpacHbIe BOAOPOCIH
6) 00JIe3HETBOPHBIC IIPOKAPHOTHI
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39. Kakue u3 nepeqncieHHbIX MPUMEPOB OTHOCATCS K apomMopdozy?
1) mosiBIeHUE OHOMAION KOHCYHOCTH Y JIOIIA M
2) BO3HUKHOBEHHE TEIIOKPOBHOCTH Y TIO3BOHOYHBIX
3) MosBJICHUE MOJIOBOTO PAa3MHOXKEHUS
4) pa3BUTHE MOIYIICUCK HA MAIbIaX Y KOIIAYbUX
5) pa3BUTHE WICHUCTHIX KOHEYHOCTEH Y WICHUCTOHOTHX
6) cepebOprcTas okpacka pel0, OOUTAIOIINX B BEPXHHUX CIOSX BOAOEMA

YcTraHOBHTE NPABWIBLHYI) NMOCIE10BATEIbHOCTbD.
40. YcraHOBUTE, B KAKOW TIOCIIEIOBATEIILHOCTH MIPOUCXOIMIIA IBOJIOIUS T03BOHOYHBIX )KUBOTHBIX
1) nrumb
2) 3¢MHOBO/IHBIE
3) mpecMbIKAIOIIHECs
4) peIObI
41. YcraHOBUTE MTPABUIIBHYIO TIOCIIE0BATEILHOCTD MPOLIECCOB OMOCHHTE3a OeKa.
1) Cunres u-PHK na JIHK
2) Perumukarust JTHK
3) Boixon u-PHK B 1iuromiasmy
4) O6pa3oBaHUE MOJIMICITHAA K €r0 OTPBIB OT PUOOCOMBI
5) Ilpucoeaunenue aMuHOKKUCIOT K T-PHK
6) B3zaumoeiicrBue T-PHK ¢ u-PHK

YcTraHoBHTE COOTBETCTBHE.
42.Y cTaHOBHTE COOTBETCTBHE MEXKIY IMAPOH JKUBOTHBIX M TUTIOM MX B3aUMOOTHOIICHHA B TIPUPO/IC

ITAPBI 2 KUBOTHbIX TUII B3BAUMOOTHOIIIEHUI
A. ruapa — naduus 1. ITapa3ur — x035uH
b. prich — 3as11-0emnsk 2. XUITHUK-)KEePTBa

B. ackapuna — yenosek

I'. yepHBI KOPIIYH — JIECHAs [10JIEBKa

JI. TaexKHBIN KIIEIl — JIECHAS MbIIIb

E. Ob1unii ieneHp — KOMBITHBIE )KUBOTHBIE

43. VYcTaHOBHTE COOTBETCTBHE MEXIY NMPHU3HAKOM 00BEKTa W (POpPMOI KMU3HHU, JUIT KOTOPBHIX OH

XapakTepeH

[MPU3HAK OFBEKTA ®OPMA XN3HU
A. Hanmu4ue pudbocom 1. HexnerouHas (BUPYCHI)
b. orcyTcTBHE 1a3mMaTHuecKkoi MeMOpaHbl 2. kieroyHas (OakTepun)

B. He UMerOT COOCTBEHHOr0 0OMEHA BEIIIECTB
I'. 6oapImIMHCTBO reTepoTPOdBI

J1. pa3MHOXKEHHE TOJIBKO B KJIETKaX X035 MHA
E. pazMHOXEHUE AEIEHUEM KIETKH

Yacrtsb 3
JaiiTe nHCbMEHHBbIH OTBET Ha BOMPOC.
44, Kakue skosjornyeckue (pakTopbl IEUCTBYIOT Ha Y€I0BEeKa B Topojie?

Pemure reHeTn4eckyro 3ajxavy.

45. Ilnonel apOy3a MOTYT HMMETh 3€JICHYI0 WJIM TOJ0caTyl0 OKpacky. Bce apOy3bl, mojy4deHHbIE OT
CKPEIIMBAHMUS PACTCHUH C 3€JICHBIMH W IOJIOCATHIMHU IIJIOJJAMH, WMENIH TOJIBKO 3€JICHBIN I[BET KOPKU
iona. Kakas okpacka mnomoB apOy3a MoxeT ObITh B F2?
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[Tpunoxenue 5

ITaJIOHLI OTBETOB

Bapuanr 1
1 ]2 11 13 |21 |4 |31 |1 41 | 13425 | 441) GomemuM — OuopasHooOpasueM M
2 |3 12 |2 | 22 |2 | 32 |3 42 | 12112 | pa3HoOoOpa3ueM MHUILEBBIX CBs3el W Iereil
3 13 1311|1234 |33 |4 43 | 221112 | nurtanus;
4 13 14 |4 | 24 |4 | 34 |2 2) cbalaHCUPOBAaHHBIM KPYTOBOPOTOM
5 (2 1512 | 2514 | 35 |1 BEIIECTB,;
3) MPOAOIDKUTEIBHBIMU CpoKamu
CYIIICCTBOBAHHSL.
6 |2 16 |1 | 26 |2 | 36 |4 45
7 13 17 |3 | 27 |4 | 37 | 136 A — 6e3porocthb Pdaax Q@ AA
8 |1 18 |3 | 28 |2 | 38 | 245 a— poraroctb FAa
9 |1 19 |3 | 29 |4 | 39 | 236 Oteer: 100 % koMoOIIBIE KOMOJIBIE IIO
10 | 4 20 |3 | 30 |4 | 40 | 2143 denotumy, 100 % no renotumny
Bapuant 2
1|1 11 |3 |21 |2 | 31 |3 41 | 4123 441) coneprkaHreM KHCIOpo/a
2 |1 12 |3 [ 22 |1 | 32 |4 42 | 212112 | 2) pa3nuuusiMH B KOJICOAHHUSIX TEMIIEPATYPbI
3 12 13 11 |23 |4 |33 |3 43 | 112122 | (mmpokas aMIUIMTy1a KoJeOaHui B
4 |1 14 12 | 24 |2 | 34 |4 HA3eMHO-BO3/1YIIHOM Cpeie)
5 |3 151312514 | 35 |3 3) CTENeHBIO OCBEIICHHOCTH
4) MI0THOCTBIO
6 |4 16 |2 | 26 |4 | 36 |4 45
7 |2 17 |4 | 27 |3 | 37 | 345 A — JUIMHHBIE PECHUIIBI P daax Q Aa
8 |3 18 |4 | 28 |4 | 38 | 125 a — KOPOTKHE PECHUIIBI FAa, aa
9 |4 19 |3 | 29 |1 | 39 | 245 OtBer: 50 % BEpPOSATHOCTb POXKIEHUS C
10 |1 20 |3 | 30 |3 | 40 | 2413 JUIMHHBIMU
Bapuant 3
1|3 11 14 |21 |2 | 31 |3 41 | 35214 | 441) uenocpeaCTBEHHO MOBPEKIAIOT OPraHbl
2 |1 12 |4 | 22 |4 | 32 |3 42 | 121212 | u TKaHU pacTeHUIA
3 |1 13 |1 |23 |4 |33 |1 43 | 12211 | 2) 3arps3HSIOT MOYBY, YMEHBIIIAIOT
4 |3 14 14 | 24 |3 | 34 |3 TIJI0I0POINe
5 |2 15 (4 [ 25|12 | 35 |4 3) MOHMXKAIOT MPOTYKTUBHOCTH PACTEHUHA.
6 |2 16 |1 | 26 |1 | 36 |2 45A — KeIThle, a - 3eJICHBIE
7 |2 17 |4 | 27 |1 | 37 | 235 B — rimankue, B — MOPIIUHKUCTHIE
8 |3 18 |3 | 28 |2 | 38 | 136 P & AABB x Q aaBB
9 |4 19 |4 | 29 |1 | 39 | 145 F AaBs
10 | 2 20 |3 | 30 |3 | 40 | 2134 Oteet: 100 % >xenterit Tnaakuii; 100 % mo
reHotuny AaBs
Bapuanr 4
1|3 11 |4 121 |4 |31 |1 41 | 3124 441) GonpmMM pa3HOOOpa3UeM MOMYJISIUNA 1
2 |1 12 |2 | 22 |4 | 32 |2 42 | 122112 | Bunos
3 13 1312 |23 |3 ]33]3 43 | 112221 | 2) mupoKuM pacceieHHEM Ha 3eMHOM II1ape
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4 11 14 11 124 |4 |34 |1 3) npHCIIOCOBIEHHOCTRIO K JKU3HU B Pa3sHBIX
5 |4 1512 | 25 |2 | 35 |3 HKOJIOTMUECKUX YCIOBMSIX
6 |2 16 |1 |26 |1 | 36 |3 45
7 13 17 |3 | 27 |2 | 37 | 135 A — xapue riasa PQaaxd Aa
8 |2 18 |12 | 28 |4 | 38 | 134 a—romyObie raza  FAa, aa
9 |2 19 (2 | 29 |2 | 39 | 346 Otser: 1:1 (50 % ¢ xapumu rimazamu, 50 % c
10 | 2 20 |3 | 30 |1 | 40 | 1243 roJyOBIMHU TJIa3aMH).
Bapuanr 5
1|3 11 |3 |21 |2 | 31 |4 41 | 1342 441) cXOJCTBO CTPOCHUS CUCTEM OPI'aHOB
2 |1 12 |4 | 22 |4 | 32 |1 42 | 122112 | 2) nanuyrie BOJOCSHOTO ITOKPOBA
3 |1 13 |1 |23 |4 |33 |2 43 | 211212 | 3) pa3BuTHE 3apO/IbIIIA B MATKE
4 |3 14 | 1 24 | 3 34 |4 4) BEIKAPMJIMBAHUEM IIOTOMCTBA MOJIOKOM,
5 12 1511 | 25 (4 | 35 |2 3a00TOM O MOTOMCTBE.
6 |1 16 |4 | 26 |3 | 36 |4 45A — HOpMAJTLHBIN POCT,
7 |4 17 |4 | 27 |2 | 37 | 236 a—rurantusm P 4 AABB x ¢ aaBB
8 |1 18 |2 | 28 |4 | 38 | 246 B — pannecnenocts, F AaBs
9 |1 19 12 | 29 |4 | 39 | 124 B — [I03/JHECTIENIOCTD
10 | 1 20 13 | 30 |4 | 40 | 13425 Oteer: 100 % wHoOpManmpHOrO pocTa
paHHECIIEIBIN OBEC.
Bapuanr 6
1|1 11 |3 |21 |3 |31 |1 41 | 21354 | 441) xopHeBas cucTeMa Iiy0OKO MPOHUKAET
2 |3 12 |4 | 22 |1 | 32 |1 42 | 122121 | B mouBy, JOCTaeT 10 TPYHTOBBIX BOJ HIIH
3 11 13 12 |23 |3 |33 |2 43 | 222111 | pacnosaraeTcsi B TOBEPXHOCTHOM  CJIOE
4 |1 14 12 | 24 |1 | 34 |1 MIOYBBI
5 |3 1512 | 25 11 | 35 |4 2) y HEKOTOPBIX PACTEHHI BOJa BO BpPEMsI
3acyXH 3amacaetrcss B JUCThSX, CTEONSIX U
JIPYyTUX oOpraHax; 3) JHUCTbS IOKPBITHI
BOCKOBBIM  HajJe€TOM,  OIYIICHbl WU
BHJIOM3MEHEHBI B KOJIFOUKH HJTU MTOJIKH.
6 |4 16 |2 | 26 |4 | 36 |3 45
7 |2 17 |1 | 27 |2 | 37 | 346 A —nomupaktuns P Q aa x & Aa
8 |2 18 |4 | 28 |2 | 38 | 135 a — HOpMaJIbHasI KUCTh FAa, aa
9 |1 19 |3 | 29 |4 | 39 | 124 Otetr: 50 % BepoATHOCTH POXKICHHS C
10 |1 20 |4 | 30 |1 | 40 | 41325 TOJTH TAK THITACH.
Bapuanr 7
1|2 11 |4 | 21 |3 | 31 |1 41 | 253146 | 441) CXOJICTBO CTPOEHHH,
2 |2 12 |1 |22 (2 | 32 |1 42 | 122112 | x)u3HENEATEILHOCTH, IIOBEICHHUS;
3 |1 13 |3 | 23 |4 | 33 |3 43 | 121211 | 2) reHETHYECKOE STUHCTBO — OJTMHAKOBBIN
4 |3 14 12 | 24 |3 | 34 |4 HabOp XPOMOCOM, UX CTPOCHHUE;
5 |4 15 | 2 25 | 3 35 | 4 3) OT MEXPAacCOBBIX OpaKoOB TMOSBISETCS
MTOTOMCTBO, CITIOCOOHOE K Pa3MHOKEHUIO
6 |3 16 |3 | 26 |3 | 36 |4 45
7 |4 17 |1 | 27 |1 | 37 | 126 A — Bucsune ymmP @ Aa x & aa
8 |2 18 |3 | 28 |2 | 38 | 236 a — CTOSTYHME YIITH FAa, aa
9 |2 19 |4 | 29 |4 | 39 | 346 OtBer: y co0ak CO CTOSYMMU yIIaMH
10 | 2 20 |2 | 30 |2 | 40 | 421563 MOYET 00pa30BBIBATHCS OJMH THII TaMeT.
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Bapuanur 8

11|11 3|21 |4 |31]3 41 | 31542 | 441) numieBbie 00OBEKTH HACEKOMOSITHBIX IITHI
2 14 1212 |22 |1|32]1 42 | 12112 CTaHOBSTCS HE JIOCTYITHBIMH TSI TOOBIBAaHUS;
3 (4 ]13 |3 |23 |2 |33 |3 43 | 121212 | 2) nenoBblii MOKPOB Ha BOJIOEMaxX M CHETOBOM
4 |2 |14 |3 |24 |4 | 34 |4 MIOKPOB Ha 3€MJI€ JIMILAIOT MUILIU
512 152|251 |3 |1 PaCTUTEIBHOSAHBIX MTHII;
3) U3MEHEHHE MPOJODKUTEILHOCTH CBETOBOIO
JTHSL.
6 |1 |16 |4 |26 |3 |36 |4 45A — nipaBopykocthl) P @ aa x & Aa
712 |17 |1 | 27 |1 | 37 | 124 a — JIEBOPYKOCTh FAa, aa
8 |3 118 |3 |28 |3 | 38 | 136 OtBet: 50 % BEpOATHOCTH POXKICHUS JICBIICH.
9 (3191 |29 |1 | 39 |123 2)P Qaaxd AA
10 |2 | 20 |4 | 30 |4 | 40 | 3124 FAa
Otset: 0 % BepOSITHOCTD POXKJICHHSI JICBIIICH.
BapuanTt 9
1)1 1112 214 |31 |4 41 | 135624 | 441) mepBbIMH Pa3BUBAIOTCS TPABIHUCTHIE
2 |3 122 22 |1 |32 |4 42 | 12212 | cBeTOIIOOMBEIC PACTEHHUS;
3 (3 ]13 (2 |23 |3 |33]|1 43 | 212122 | 2) nOTOM MOSIBISIFOTCSL BCXObI Oepe3, OCHUHBI,
4 |3 |14 |11 |24 |3 |34 |3 COCHBI, CEMEHA KOTOPBIX IMOMaJIX C MOMOIIBIO
5 |4 15 |1 25 11 35 |4 BETpa, 00pa3yeTcsi MEJIKOIUCTBEHHBIN WIIH
COCHOBBIH JIEC;
3) moJ TOJOrOM CBETOJIOOUBBIX TOPOJ
Pa3BUBAIOTCS] TCHEBBIHOCIIUBBIC €J1H, KOTOPBIC
BITOCJIC/ICTBUH TIOJIHOCTHIO BBITECHST JPyTHe
JIepEBBSI.
6 (1|16 (4 |26 (3 | 36 |2 45A — HOpMaJBHBII POCT
7 (3 |17 |3 |27 |1 | 37 | 134 a — KapJINKOBOCTh
8 [3 |18 |3 |28 |2 | 38 |145 PQ Aaxd Aa
9 [1]19 (2 |29 |3 |39 |23 F AA, Aa, Aa, aa
1013 | 20 |4 | 30 |4 | 40 | 21345 OtBert: 75 % - HOpMaIbHBIN pocT, 25 % -
KapJIMKOBBIE, 1o reHotuny — 1:2:1.
Bapuant 10
1 (2 |11 |4 |21 |4 |31 |3 41 | 213564 | 44
2 |1 (123 |22 |1 |32]|1 42 | 221211 | 1) abuoTtHueckue
3 12|13 (2 |23 (1|33 ]3 43 | 211212 | 2) buotuueckue
4 |1 |14 |1 |24 |1 |34 |3 3) aHTPOIOTeHHBIE.
5 (4152 | 254 |35 |4
6 |4 |16 |4 | 26 |1 | 36 |4 45A — 3eneHas okpacka
7 (2 |17 |4 | 27 |3 | 37 | 356 a — moJiocarasl OKpacka
8 (4 |18 |1 |28 |2 | 38 |135 P1 Q AAxJaaP, Q@ Aaxd Aa
9 (1 ]19 (1|29 |1 | 39 |23 F1 AaF> Aa, Aa, AA, aa
1013 1 20 |4 | 30 |1 | 40 | 4231 Otset: 75 % - 3enenHas okpacka, 25 % -

I10JI0CaTasd OKpacka.
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Kpurtepuu oueHuBaHus.

MakcuMaJbHOe KOJHYECTBO — 56 0aJ1710B.
56 06.-52 6. — oTMeTKAa «5»

51 6.- 47 6. — oTMeTKa «4»

46 0.- 28 0. — oTMeTKa «3»

MeHnee 28- oTMeTKa «2»
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2.AndopmanuoHHble HCTOYHUKHU

. buonorusa. 10-11 kmacc (yriayOJeHHBIM ypOBEHB): YUYEOHHMK MJig CpeAHEro oOIero
2-¢ u3.

obpazoBanusi / B. H. SIpeirun [u ap.]; mox o6mieit pemakiueit B. H. Speiruna.
— Mocksa: U3narensctBo FOpaiit, 2022.
. Ko3noa, WN.N.: yuebnux/ W.M.KoznoBa, H.H. Bomnkos, A.I'" Mycradun. M.:

I'OOTAP_Menua,2022. 336c¢.:u.

. O6yxoB, [I. K. buonoruss: kiIeTkM ¥ TKaHU: Yy4eOHOe TMoOcoOue i CpeaHero
npodeccuonansHoro obpazosanus / J[. K. Obyxos, B. H. Kupunenkosa. — 3-e¢ wusn.,
nepepad. u mon. — Mocksa: M3narensctBo FOpaiit, 2022. — 358 c.

. buonorus: yueOHUK U MPaKTUKYM sl CpeAHero npodeccruonaibHoro oopazosanus / B. H.
Sperrun [u np.]; mox pexaknueit B. H. Speiruna. — 2-e uzn. — Mocksa: H3naTenscTBo
FOpaiit, 2022. — 378 c.

3.2.2.971eKTPOHHbIE U3IAHUSI
. buomorus. 10-11 xmacc (yriayOJeHHBIM YpOBEHb): YUYEOHMK Jisi CpPEIHEro OOIIEro

obpazoBanus / B. H. Speirun [u ap.]; nox odmeit penakuueit B. H. Speiruna. 2-¢ U3,
— Mocksa: UznarensctBo Opaiit, 2022. — 357 ¢. — (Hapoanoe mpocsemieHue). —
ISBN 978-5-534-15630-0. — Texkct: amekTponHbI // OOpazoBaTenbHas MmiaTdopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/509241

. ObyxoB, [I. K. buonorusi: kjIeTkM u TKaHU: YyuyeOHOE IMOCOOME [JIsi CpEIHEro

npodeccuonansHoro obpazosanus / JI. K. Ob6yxos, B. H. Kupunenkosa. — 3-e¢ wusn.,
nepepadb. u gon. — MockBa: MW3nmarensctBo [Opaiir, 2022. — 358 c. —
(ITpodheccuonansuoe oopazoanue). — ISBN 978-5-534-07499-4. — TekcT: 271eKTPOHHBIHI
// ObpaszoBarenbHas wiathopma IOpaiit [caiit]. — URL.: https://urait.ru/bcode/494034

. buonorus: yueOHUK U MPAKTUKYM IS CpeiHero npodeccuoHanbHoro oopasosanus / B. H.

Sperrun [u np.]; mox pexakmnueit B. H. Speiruna. — 2-e uzn. — Mocksa: M3naTenscTBo
Opaiit, 2022. — 378 ¢. — (IlpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-
09603-3. — Tekct: amekTponHbli // Ob0pa3oBatenbHas Tuiargopma IOpaiit [caliT]. —

URL.: https://urait.ru/bcode/489661
. www.sbio.info (Bcst 6uosorus. CoBpeMeHHast OHOJIOTHS, CTaThH, HOBOCTH,

OoubMoTeKa).

. www.window.edu.ru (ExuHoe OKHO H0CTyIIa K 00pa3oBaTeIbHBIM pecypcamUHTEepHETA

1o OMOJIOTHM).

www.biology.ru (buonorus B OtkpbiToM Kojutempke. CaiT COAEPKUT

AIIEKTPOHHBIN yueOHUK 110 6uosoruu, ONn-line TecTsr).

www.informika.ru (31eKTpoHHbINH y4eOHUK, OOJIBIION CITMCOK HHTEPHET-PECYPCOB).
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