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ITacnopT ()oHJA OIEHOUHBIX CPe/ICTB
crietanbHOCTh 36.05.01 BeTepuHapus
HanpaB/eHHOCTh (poduib) «bone3Hn MeIKUX JOMAaIIHUX U 9K30TUUeCKUX )KUBOTHBIX»
«KauecTBo 1 6€301MaCHOCTh MPO/JOBOJILCTBEHHOTO ChIPhSI U TMHUILEBBIX TIPOAYKTOB»
OYHOM 1 3a04HOM (OpPM 00yUeHUS
Hucnunvza: «bronorusi ¢ 0cHOBaMU SKOJIOTUM»

/11

Mopnynb AUCLUTIIUHBI

dopmMupyemebie
KOMITeTeHL[UU

O11eHOUHBIe
Marepuasbl U
cpe/icTBa

KommuectBo

MOJYJIb 1. «Bepenue B
OuoJiorHIO.
Buopa3Hoo0pa3ue»

[TpUHLUIIBI U METO/IbI
K/1accurKalyi OpraHu3MOoB.
VicTopus pa3BuTHs OMOJIOTHH.

Pa3Hoobpasue u
K/IaCCU(UKALIUST BUDYCOB U
6aktepuii. OcobeHHOCTH
OpraHu3aluv |
JKU3HEeaTeIbHOCTH BUPYCOB U
OakTepuii

Llapcteo I'pubsl. (Fungi).
LapctBo Pactenus (Plantae).
Oco6eHHOCTH CTPOEHMUS.
BuzoBoe u mopdosioruueckoe
pasHoobOpaswe.

[apcTBO KMBOTHBIE
(Animalia). [ToaiapcTBO
[Mpocreiimue (Protozoa).

[TopiapctBo MHOTOK/1IETOUHBIE
(Metazoa). XapakTepucTHKa U
(uoreHeTHueCKUe CBSI3U
THUIIOB.

CpaBHuTe/IbHAS
XapaKTepUCTHUKA
O6ropa3Ho00Opa3sus

OIlK-1
CriocobeH orpeiesisiTh
OuosioruuecKui
CTaTyc u
HOPMaTHBHbIE
K/IMHUYeCKHe
MoKa3aTe/ I OPraHoB U
CHCTEM OpraHu3Ma
JKUBOTHBIX

ITpoMe)XyTOUHbII KOHTPOJIb —
KOJUIOKBHYM
«buopasHoobpasue»

TecTupoBanue

82

TectupoBaHue
Onpoc

42
23

TectupoBaHue
Onpoc

165
96

TecTupoBaHue
Onpoc

128
80

W3

30

TecTupoBaHue

Ornpoc

Bonpocel Tem
1,2,3,4

22




MOAY/JIb II. «J)KuBble
CHUCTeMbI: K/IeTKa OPraHu3M»

7 | CywmHocTb xu3HU. CBOMCTBA U
YPOBHU OpraHu3aLiy KUBOTO. Tecrnposarine 42
N Ornpoc 79
MonekynsipHO-TeHeTUYeCKUA
YPOBeHb OpraHU3aLvy >KU3HU. Konrpornbras 16
pabora
KneTtka — ocHoBHasi opma
OpraHM3alM >KMBOM MaTepuHu.
CTpyKTYpPHO-(QYHKL[MOHA/TbHAs TectupoBaHue 118
8 opraHu3sanus Ornpoc 40
IIPOKApUOTUYECKUX U OTIK-1 KoHutposnbHas 7
9YKapUOTUYECKUX KNeTOK,  |CrocobeH onpeaessiTh pabora
AC/IEHIE K/IETOK OMOJIOrHYeCKHUiA
cTaTyc 1 TectupoBaHue 20
9 OG6MeH BelL|eCTB U SHepruu HOpMAaTHBHBIE Onpoc 23
KJIMHUUeCKue KOHTPOHBHBH 12
[10KasarTe/jy OpraHoB U pabora
p CHCTeM OpraHu3Ma TectupoBaHue 20
a3MHO’KeHHe, pOCT U
10 VH/IMBU/lya/IbHOE Pa3BUTHE 7KUBOTHBIX Onpoc 25
KonTposibHas 20
OpraHu3MOB.
pabota
HpOME)KYTOHHBIﬁ KOHTPOJIb — TeCTI/IpOBaHI/Ie BOHPOCI:I TeM 7,
11 KO/IVIOKBUYM «KUBbIE 8,9,10
CHCTeMBI: K/IeTKa OPraHUu3M». Ompoc 26
MOAY/JIb III.
«HacneacTBeHHOCTh U
H3MEeHYHUBOCTh. JBOJIIOIMSA.
IKOJIOTUS»
12
TectupoBaHue 40
KonTposibHas 10
HacnencreeHHocTs 1 pabota
M3MEHUYMBOCTb OPraHU3MOB. OIIK-1
Criocob6eH orpegensts| TectupoBaHue 112
13 OBOJIIOLIUS] OPraHUYeCKOro OuooruuecKuii Omnpoc 78
Mupa. CTaTyC U KoutposnbHas 10
HOpPMAaTHBHbIE pabora
KJIMHUYeCKue TecTupoBaHue 128
OKOJIOrUs M OXpaHa IPUpPO/bL. [TOKa3aTed OpraHoB 1 Omnpoc 146
14 |Opranusm u cpega. buocgepa u|f cucrem opraHusma KoHutponbHas 30
yesioBeK. JKABOTHBIX pabora
W3 16
I[IpoMeXyTOo4YHbIN KOHTPOJIb — TectrpoBanue | Bompockl Tem
KO/I/IOKBUYM 12,13, 14
15 «HacnencTBeHHOCTD U
HU3MEeHUYUBOCTb. JBOJIFOLIUS Omnpoc 37

OpraHrn4yeckoro Mumpd.

OKOJIOTUSA»




1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJINMbIE
JUTA OIIEHKHY 3HAHWI, YMEHUNW 1 HABBIKOB JJEAATE/ILHOCTH
B ITPOOECCE OCBOEHUMA JUCLHUILI/IMHBI

Tabnuija 2 — @opMUpyeMble KOMITETeHIUN

O11eHOYHBIe
Kof v HauMeHOBaHHe Koj v HaMeHOBaHHe UHAMKATOPa JJOCTYDKEeHUs
KOMITeTeHL[H KOMITeTeHL[X (YacTH KOMIIeTeHLIH) MaTepHasnt
Y CpeJcTBa
MOJYJIb 1. «Beaenue B 6uosioruio. buopasHoob6pasue.»
OIK-1.1 UJ-1 okt
3Harth:
- CUCTeMaTHKy ¥ Oropa3Hoobpasue OpraHn3MoB;
- TpaBWIa JIMYHOW THUrHeHBl mpu pabore cC
JKUBOTHBIMU;
TOPSZIOK  WUCCJIeJOBAaHHSI OpPraHOB U CHUCTEM
OpraHu3Ma Ipy OTpe/ie/IeH|H ero OHMOIOTHYeCcKoro
craTyca
OIIK-1 -3aKOHOMEpPHOCTH (yHKLIMOHUPOBAHKS
CniocobeH orpefieniaTh | OPraHW3MOB Pa3HbIX YPOBHEH OpraHH3alyiy;
OuooruyecKuit OIIK-1.2 -2 ornk-1
CTaTyC 1 HOPMaTUBHBIE | YMeTh: TecTUpoBaHUe;
K/IMHUYeCKue - TIPOBOJWTHL j1abOpaTOpHbIe W (YHKIMOHATbHBIE Ompoc;
TI0Ka3aTe/ii OPraHoB U | UCC/IeZIoBaHUsA HeoOXoAuMble /i orpeesieHusi |  Ko/uiokBuym

CHUCTEM OPraHMU3Ma
JKUBOTHBIX

OMOIOTMYeCKOro CTaTyca OpraHu3Ma, OOBSICHATH
MPOLIeCChl, NPOUCXOAIME B OpPraHrh3Me, C TOUKH
3peHust 00111e0M0IOrMUeCKUX 3aKOHOMEPHOCTeH;
OIIK-1.3 U-3 onk-1
Bnazets:
-[IPaKTUYeCKUMU
KJ/IaCCUYeCKUX MeTO/I0B WCC/IeJOBaHUSA U
WCII0/Tb30BaHUS OCHOBHBIX OuoIOrNUeCKUX
3aKOHOB B ormpefiesieHnHd OMOJIOrMUecKoro craryca
OpraHvM3mMa M TIPDOBeJIeHUs] ayT3KOJOTMUeCKOro
HCC/1e[JOBaHUSI.

HaBbIKaAMK NMpUMEHEHUA

OIIK-1
CriocobeH orpeienisiTh
OurooruUecKuii
CTaTyC U HOPMaTHBHbIE
K/TUHUUECKHE
T10KAa3aTe/ld OpPraHoB U
CUCTeM OpraHu3Ma
JKUBOTHBIX

MO/ Y/JIb II. «2KuBble cUCTeMbl: K/IeTKa OPpraHu3M»

OIIK-1.1 UO-1 onk-1

3HaThb:

- CUCTeMaTHKYy U Oropa3HooOpasre OpraH1u3MoB;
-mpaBW/jia JIMYHOM THWrHMeHbl Tipu pabore C
>KUBOTHBIMU;

MOpSIJIOK  WCC/Ie/IOBaHUSI OPraHOB M CUCTEM
opraHu3Ma IpH OTpe/le/IeHHH ero GUOI0rHuecKoro
cTaTtyca

-3aKOHOMEPHOCTH (byHKLIMOHUPOBaHUS
OpPraHM3MOB pa3HbIX YPOBHEH OpraHu3aluy;
OIIK-1.2 U-2 onk-1

YMeTh:

- TIPOBO/IUTHL JlabopaTopHbie U (YHKI[MOHATbHBIE
UCC/IeIoBaHUST HeoOXOAUMbIe JIJIST  OTIpeZiesIeHusT
OUOMOrNUeCKOro CTraTyca OpraHu3Ma, OOBSCHATH
MPOLIeCChl, MPOUCXOSALIME B OpPraHu3Me, C TOUKHU
3peHUst 00111e010/I0THUECKHX 3aKOHOMEPHOCTeH;

TectupoBaHue;
Onpoc;
KoHtponbHas
pabora;
KosnokBuym
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OITK-1.3 U-3 onk-1

Bnagets:

-[IpaKTUYeCKUMHU HaBbIKaMH TIPUMeHeHHs
KJ/IaCCUYeCKUX MeTO/I0B WCC/IeJOBaHUA U
WCII0/1b30BaHUSs OCHOBHBIX Oro/IorHUecKux

3aKOHOB B Ompezie/ieHny OHOJIOTMUecKOro craryca
OpraHM3Ma M TPOBe/IEHHs ayTIKOJOrHUecKoro
HCCIIeIOBaHMSI.

OIlK-1
CriocobeH orpefiesnisiTh
OuosiornyecKuii
CTaTyC U HOPMaTUBHBbIE
K/TMHIYeCKHe
TI0Ka3aTe/ii OpPraHoB U
CHCTeM OpraHu3Ma
JKUBOTHBIX

MOAY/JIb III. «<Hac/iegCTBeHHOCTh U M3MEHYUBOCTb. JBOJ/IIOLUA.

JKOJIOTUSI»

OIIK-1.1 U-1 onk-1

3HaThb:

- CUCTeMaTHKy U OrMopa3HooOpa3re OpraHru3MoB;
-MpaBWIa JIMYHOW TWrHeHbl TIpu paboTe cC
JKUBOTHBIMU;

TOPSIZIOK  MCC/IEZIOBAHUSI OPraHOB U CHUCTEM
opraHu3Ma Ipy Orpe/ie/IeHUH ero OHMoIoruuecKoro
cTaryca

-3aKOHOMEpPHOCTH (yHKLIMOHUPOBAHUS
OpPraHU3MOB pa3HbIX YPOBHEM OpraHu3al|y;
OIIK-1.2 12 ork-1

YMmerts:

- TPOBOAUTH jabopaTopHble U (YHKI[MOHATbHBIE
UCC/IeIoBaHUST HeoOXOAUMbBIe /ISl OTIpeZiesIeHHsI
O10/IOTUUeCKOTO CTaTyca OpraHv3Ma, OOBSICHSATH
MIPOLIECCHI, TTPOUCXO/SAIINE B OPraHHU3Me, C TOUKU
3peHust 00111e0H0/I0rnYecKruX 3aKOHOMEPHOCTEH;
OIIK-1.3 U-3 onk-1

Bnagets:

-MIpaKTUYEeCKUMU HaBbIKaMU TPYMEHEeHHUSs
K/IaCCUYeCKUX MeTO/I0B HCCJIe/IOBaHUS u
WCTIOTb30BaHUS OCHOBHBIX OMOOrMUeCKUX

3dKOHOB B oIpene/jeHHuu 0610/I0rHUeCcKoro CTaTycCa
OpraHn3smMa MW TIIpOBEAEHUA AYTIKOJIOIH4YeCKOro
HCC/1eJOBaHMsl.

TecTtupoBanue;
Onpoc;
KonTtponbHas
pabora;
Konnoksuym




OueHouHble MaTepyasbl U CpeZCTBa A1 IPOBEPKU
chOpMHPOBAaHHOCTU KOMITeTeHI[UH
Mooyab I BgedeHue 8 buonozuto. BuopasHoobpa3sue
Tema: «IIpuHIMNBI 1 MeTO/1bI Kj1accuuKanuu opraiu3mMoB. McTopus pa3BuTHsA
Ouosiorum»

KomnbomepHoe mecmuposaHue (TCk):

Bbibepume 00uH uau HeCKO/bKO 8apuaHmog omeemos:

Cxema pery/isiliiy CHHTe3a 0e/iKa ObL/Ia Mpej/Io)KeHa. ..

+@. YKakobom

+2K.JI. MoHo

3. 'ekkenem

M.4. UlnetimeHoM

T. [IIBanHOM

KrerouHnas Teopusi CTpoeHHs OPraHu3MoB 0bL1a chopMy/MpoBaHa...

+M. IllneiigeHom

+T. [lIBaHHOM

P. I'ykom

. Yorconom

@®. Kpukom

Tomac MopraH siB/IsieTcs1 aBTOPOM...

+XPOMOCOMHOM TeOpUH HaC/e[CTBEHHOCTH

+3aK0Ha HapyIlleHus CLeTJIeHHsI TeHOB TTPU KPOCCUHTOBepe

3aKOHAa TOMOJIOTUUYECKUX PSiZIOB HaC/IeJCTBEHHOW N3MEeHUMBOCTU

Teopuu 6MOreoL|eHO30B

yUeHUs1 0 LIeHTPaX MPOMCX0X/AeHHs Ky/IbTYPHBIX paCTeHU!

3aK0H reHeTHYeCKOro0 PABHOBECHSI B CBO0O/JHO CKpeIMBaKIIEHCs MOMY/IAIUM BiepBbIe

copmynupoBanm...

+I'. Xappu

+B. Baiinbepr

T. MopraH

A. Belicman

I'. Menpens

Pycckum yueHbIM NPUHA/I/IEKUT OTKPBITHE. ..

+BHUPYCOB

+0akTeprodaros

OakTepwuii

MPOCTEUIIINX

O/JHOKJIETOYHBIX BOJIOPOC/Ieid

Mopeb IPOCTPAHCTBEHHOH CTPYKTYyphbI MosieKy bl [JHK (aBoiiHasa ciupasns) 6bu1a

npe/JIoKeHa...

+.1. YorcoHom

+®.X.K. Kpukom

N.I1. Mronnepom

M.{. lnetizeHoM

K.JI. MoHo

BnepBbie murMeHT X/10po¢u/L1 0611 BbIjie/IeH U3 PacTeHHUH. ..

®. JKakob

+)K. KaBeHTy

A. baxom

+I1. I1eneTne

K.JI. MoHo



Pa3BuTHIO BereTaliiOHHOI'0 MeT0/]a HCC/IeJ0BaHHUA PACTeHHI CII0COOCTBOBAJIH. ..
N. Knon

A. bax

+M. Lget

+10.Caxkc

I1. [Tennetbe

OCHOBOMNO/I0)KHHKaMH 0M0/I0TMHM KaK HAYKU CYMTAKTCA ApeBHerpeueckue ¢puiocodsl u
e€CBOUCNBITATEe/IH. ..

Coxkpar

Apxumen

+ApuUCTOTE/b

+Teodpact

[1naTron

OCHOBHBIMH HayYHbIMH AOCTH)XeHUAMH A. JIeBeHryka AIB/ISIIOTCA OTKPBITHE...
+0akTepuii

b6akTeprodaros

BUDPYCOB

+TIpOCTEeNIINX

KJIeTOYHOTI'O si7ipa

BnepBbie HCKYCCTBeHHBIN CHHTe3 0e/IKa ObL/T 0CyIIeCTBIIeH. ..
BapuaHThI OTBETOB....................

A. baxom

T. [lIBaHHOM

+I'. MartTeu

+M. Hupenbeprom

M. IllneiineHom

H.. BaBu/i10B fAAB/IA€TCA aBTOPOM...

XPOMOCOMHOM TeOpyH Hac/ie[iICTBEHHOCTH

+yueHUs O LieHTpax MPOUCXO0KAeHUs KY/IbTYPHBIX pacTeHUH
3aKOHAa HapyIleHUs CLeTJIeHUs] TeHOB [P KPOCCUHT OBepe
Teopuu OMOreorL|eHO30B

+3aK0Ha rOMOJIOTMYEeCKUX PS/I0B HAaC/le[CTBEHHOM U3MEHUMBOCTH
XK.-b. J/IamapK npeajioxul...

+TI0HATHE I'pajaLuu

OVHapHYIO HOMEHK/IaTypy BUJa

TIPUHLMIIBI CUCTEMAaTUKU

+I1epBYIO TEOPHUIO 3BOJIIOLIUU

TIOHATHE BUJA

OrpoMHbIH BK/1a/ B pa3BUTHe FreHeTUKH BHEC/IM POCCHIICKHE YUeHBIe. ..
B.1. BepHagckuit

B.H. CykaueB

K.A. Tumupsses

+C.C. YeTBepuKOB

+H.. BaBunos

ABTOpaMM KJIaCCUYeCKOH TeOPHH IBOIIOLUH ABIAKTCA. ..
K.-b. Jlamapk

+4. /lapBuH

XK. Broddon

+A.P. Yomnnec

K. Jlunnen

AHTHOHOTHK MEeHULW/UTHH BBIJIe/TH/IH U MIOJTYUYH/TA B YHCTOM BHJE. ..
+A. ®ieMuHr



T. Mopraun

+I'. ®yiopu

Ibx. XongelH

A. BelicmMan

YueHbIMH — MUKPOOHO0/I0TaMH SIBJIIKOTCA. ..
+P. Kox

T. Moprax

B. I'apBeit

+J1. I1actep

K. b3p

OrpoMHBIH BK/IaJ] B Pa3padoTKy IMOPHOIOTHUECKUX A0KA3aTe/IbCTB IBO/TIOL{HH BHECIH. ..
+W.I1. Mrosuiep

T. [IIBanH

T. Mopraun

M. 4. llneligeH

+3. 'ekkenb

Teopuio caMONIPOM3BOJILHOI0 3aPO0’K/{eHUA XXUBBIX CyL|eCTB ONPOBEPIJIM...
+JI. TlacTtep

K. Bb3p

P. Kox

+®. Penu

A. JleBeHI'yK

Bbibepume o0uH gapuaHm omeema
N3roToB/ieH nepBblii MUKPOCKOI

+I'. Tamuneit

B. I'apBeit

P.I'yk

. Peit

OTKpBITHI 0aKTepHH U MPOCTeIIne

+A. JleBeHI'yK

10. Cakc

P.AnbT™MaH

®. Tyopr

OTKpBITO BbIfie/IeHNe KHC/I0POAA PaCTeHUAMU
+[1x. Ilpuctiu

A. JleBeHI'yK

10. Cakc

P.AnbT™MaH

Cdopmy1MpoBaH 3aK0H 3apo/bIIIEBOr0 CX0ACTBA
+K.M.b3p

H.N.JTynun

P. bpoyHn

K. Jlanpgureiinep

OTKpBITO K/1I€TOYHOE SAPO

+P. bpoyH

3. [xeHnep

Y. bercon

. Penn

OnpoBeprayra TeopHsi CaMONPOM3BOJILHOI0 3ap 0XKAeHUsS
+JI. ITactep

K. Jlanpgireiinep

Y. bercon



@. Tyopr

JlaHo nepBoe onycaHue XpOMOCOM

+3. Ctpacbyprep

I'. ®nopu

3. Yeitn

K. Jlanpaireiinep

OTKpBITHI BUPYCHI

+/1. V. IBaHOBCKUA

O. I'eptBUr

I'. ne ®pus

K. Jlangwmreiinep

OTKpBbITO ABOMHOE OIJIOA0TBOPEHNE Y IBeTKOBBIX PacTeHUuM
+0. I'. HaBammn

O. I'eptBUT

I'. ne dpus

N.[A. Yuctskos

Brbijies1eH NpUPO/IHBIN NTeHULW/ITUH

+A.®yeMuHr

N.M. CeueHosn

K. U. Ckpsibur

®. Muruep

CdopmympoBaHo ydyeHuUe 0 /ieBacTal[uy reJIbMUHTOB
+K. . Ckpsbun

N.M. CeueHos

K. Tumupsises

N. . Yuctsikos

Jloka3aHo cuensieHye reHoB B XpOMOCOMax

+T. Mopraun

I'. Menpens

P. Ilenner

I'. A. Kpebc

JKCnepuMeHTa/IbHO J0Ka3aHo Ha/IMYue 110/1a Y pacTeHui
+P. Kamepapuyc

M. Mansnuru

®. Kebep

Au NHrenxays

Bbibepume HecKo/1bKO 8apuaHmos omeemos:

Metopbl reHeTHUECKHX UCC/Ie/[0BAaHUU M03BOJISIIOT ONIPeJe/isiTh...
+ClernieHue reHoB

+JOMUHAHTHOCTh MPU3HaKa

JKU3HEeesiTeNTbHOCTb K/IeTKH

coflep>kaHue BUTaMHUHOB

CTPYKTYPY K/JeTKU

I'nbpuj nieHULBI U PXKu (TPUTHKAJIE) ObLT MO/TyUeH MeTOAAMMH. ..
+MEXXBHUI0BOM rHOpUU3aI[in

+TIOMUIION VN

cnusiHus 671acToMepoB

ceneKLru

reHHOW UH)KeHepuur

MetobI K/IETOUHOI HH)XKEHePUH MCII0/Ib3YHTCA MpPH. ..
XpaHeHUH 3aMOPOKEeHHBIX SILEK/IeTOK

HMCKYCCTBEHHOM OILJIOJOTBOPEHUM
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ME>KBU/IOBOUM r'UOpUIU3aI[iH

+UCKyCCTBEHHOM MyTareHese

+T0/IMIIJIONAN3aliin

OCHOBHBIMH MeTOAAMH 3BOJIIOIHOHHBIX HccieAoBanuil Y. /lapBuHa ObLIH. ..
+Hab/r01eHne

+cpaBHeHUe

MOZieJIMPOBaHKe

5KCIIePUMEHT

CTaTUCTHUeCKasi 00paboTKa

OcHoBHbIMU MeToamMHu K. B3pa 0bL1w. ..
+omnucaHue

+HabmogeHne

MOZieJIMpPOBaHKe

reHeajlorM4eCcKUi aHamu3

CcTaTUCTHUeCKast 00paboTKa

K reneruuecKkum MeToAaM Hcc/ie0BaHUM OTHOCATCA MeTo/ibl.
T1a/Ie0HTOJIOTUUeCKUI

5MOPHOJIOTHUECKUH

BereTalMOHHbIN

+0/IM3HEeLI0BbII

+reHeasoruyecKui

C nomoiipb0 Mopgoornueckux MeTo/i0B N3y4yaror...
CLierJiIeHHe TeHOB

+hopMy 1CTHEB

cofep>kaHue benka

CTPYKTYPY KJIeTKU

+CTpo€eHHe LIBETKA

C noMo1p0 0MOXMMHYECKUX METO/J0B U3y4aloT...
+cofep>KaHre MeTabouTOB

+aKTUBHOCTh (hepMeHTOB

CTPYKTYPY KJI€TKU

TeHOTHIT OpraHu3Ma

CTpOEeHHe pacTeHU!

C nomoinpio Gpu3nonornueckux MeTo/[0B H3y4aror. ..
CLierJieHre TeHOB

JBIKEHUe LIUTOM/1a3Mbl

CTpOeHHe KOpHS

+TpaHCIupalyio J1MCThHeB

+UHTEeHCUBHOCTD JbIXaHUS

KanycrHo-peaeuHbiid rudpuj 0611 OJTy4eH METO/JaMH. ..
TeHHOW WH)KeHepUH

+110/TUTIJION NN

cnusiHus 6;1acToMepoB

+Me>KBUZIOBOUM rUOpuIn3aliuu

ceneKLuu

B reHeTuke yesi0BeKa MCIOIb3YIOT MeTOJ.
reHHO-UH)KeHePHbIN

+HMMMYHOTeHeTUueCKU

CeJIeKI[MOHHbIN

rUOpU/I0/TIOTHUeCKUH

+TIOMYISLIMOHHO-TeHeTUUeCKUN

Hayka 0MoHMKA MCI0/Ib3yeT METOABI. ..
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OMOTeXHOIOTUU

+0MOTFOMUHECTIeHLTH

ouoreorpaduu

+O0MOMexXaHUKH

OMOreo1|eHOIOTUH

IToBeeHHe JKUBOTHBIX H CIIOCOOBI MX 00II[eHUA U3yYaeT...
OMOXUMMSI

ouoreorpadus

+3T0JIOrUs

Ouo3HepreTUKa

+OMOKOMMYHHUKALUST

K reHeTHuecKuM MeToAaM MCC/I€J0BAHUI OTHOCATCS MeTO/ibI.
+reHeasioruuecKui

+0/IM3HELI0BLIN

T1a/IeOHTO/IOTMYEeCKUM

BereTaljMOHHBIN

3MOPHOIOTYEeCKHUI

K 0CHOBHBIM MeT0/jaM Ce/IeKI{HH OTHOCATCA. ..
LIeHTPUYTUpOBaHNe

MO/Ie/TAPOBaHHE

+oTbop

+rubpuan3aysa

Hab/moeHne

Metoabl reHeTHUECKHX HCC/Ie/[OBAHUH MO3BOJIAIOT ONIPee/IsATh. ..
cojJiep>kKaHre BUTAMHUHOB

CTPYKTYPY KJI€TKA

+clernieHye reHoB

+OMUHAHTHOCTD TTPU3HaKa

JKU3He eI TeIbHOCTh KIeTKH

K pe3ysbTaram ce/leKIHOHHBIX PadOT OTHOCAT. ..
+/IeKOpaTUBHbIE KaueCTBa 1IBETOB

WHAYCTPUA/TbHBINA MeJTaHU3M

poXKIeHue O/IM3HeI[0B

+yBenrueHue STHIeHOCKOCTH KYP

anbOMHN3M MBI

MeTojpI K/IETOYHONH WH)XKeHEPHUH UCIIO/Ib3YIOTCS MpPH. ..
HUCKYCCTBEHHOM MyTareHese

+CIUSHNY TIPOTOIL/IaCTOB

TIOJIATI/IONAU3aL[H

o0beiHeHNH 06/1aCTOMEPOB

+1epecajKe reHoB

C noMo1b0 MeTO/I0B K/IeTOYHON HH)KeHEPUH ObL/IM MOJTy4YeHBl. ..
+TpaHCreHHbIe CBUHbU

KOILIKU-CUHKChI

OpoiisiepHbie KyphbI

OBIIEKO03a

+MO3alUHbI€ MBIIIU

TakcoHamu 0oJiee BBICOKOI0 PaHra 0THOCUTe/IbHO OTpsAja AB/IAIOTCA. ..
+THIT

+KJacc

BU/[

poA

12



CeMencTBO

K HaamjapcrBy JykapuoTa 0THOCATCA IJapCTBa...
+TpuoBI

t+pacTeHusa

BUPYChI

OakTepun

apxebakTepun

K HaamapcrBy JykapuoTa OTHOCATCHA. ..

+TpuoBI

+ >KUBOTHbIE

OakTepun

+0arpsHKU

BUPYChI

CemeiicTBa 00beJUHAIOTCSA B CHCTEMaTHKe. ..
+pacTeHul — B OPSIAKU

+>XUBOTHBIX — B OTPSI/IbI

pacTeHul — B OTPSIJbI

JKUBOTHBIX — B TIOPSIAKU

>KUBOTHBIX U PaCTeHUM — B OTPSI/IbI

Pa3pesibl cucTreMaTUKH, M3ydyarlnye CTPYKTYPhI K/IeTOYHOro siipa v crpoenue IHK y
Pa3/IMYHBIX OPraHN3MOB, Ha3bIBAIOTCA. ..

+ KapHuOoCHUCTeMaTHUKOU

+ reHOCHUCTeMaTUKOMN

XeMOCHCTeMaTUKOU

XeMOTaKCOHOMUeH

HyMepu4eCcKoW CUCTeMaTUKOU

PojcTBO uesioBeKa U mMMIIaH3e, Mermmx 90% 001X reHOB U YeThIpe rPynnbl KPOBH,
yCTaHaB/IUBAKOT...

+TeHOoCHCTeMaTHhKa

HyMepuyecKasi CiCTeMaTHKa

yKC/ieHHasi CUCTeMaTHKa

KJ/laJjuuecKasi cicTeMaTHKa

+ XeMoCHCTeMaTHKa

N B cucTeMaTuKe )XKUBOTHBIX, U B CICTeMaTHUKe PacTeHus MPUCYTCTBYIOT KaTeropuHu...
+BU]

+tpoa

TIOPsII0K

oTzen

THII

TakcoHamu 0o/iee HU3KOT0 paHra 0OTHOCHTeTbHO CeMeliCcTBa AAB/ISIFOTCA. ..
+BU]

KJlacc

OTpAz,

+tpoa

TIOPsII0K

Pop — 6ostee BBICOKHMIT TAKCOHOMHYECKHWH PAHT, YeM...
ceMelCTBO

KJlacc

+BU/

+TI0/IBU/

oTpsif,

Hau6osb11as rpynmna Ha3bIBaeTcs B CHCTEMATHKE. ..
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pacTeHuM — TUTIOM

+>KUBOTHBIX — TUTIOM

pacTeHUM U )KUBOTHBIX — TUTIOM

JKMBOTHBIX — OT/IeJIOM

+ pacTeHU — OTAEIOM

MakcuMa/ibHbIM 0HOpa3Ho00pa3reM XapaKTepU3yITCsl. ..
I'osmocemenHsle

+1TokpeITOCEMEHHBIE

+UneHucToHorUe

Monnrocku

XopzoBble

Buj MoxeT BK/II0OYATh HECKOJIBKO...

+ NOMyJIALAN

TIOPSIIKOB

CeMeuncTB

OTPsAZI0B

+T10BUJ0B

Kiaccel 00beJUHAIOTCS B CHCTeMaTHKe. ..
+)KUBOTHBIX — B TUIIbI

pacTeHul — B TUIIbI

pacTeHul Y KUBOTHBIX — B TUIIbI

JKUBOTHBIX — B OT/IeJIbI

+pacTeHul — B OT/jebl

TakcoHamu 0oJiee BBICOKOI0 PaHra OTHOCUTe/IbHO OTpsa ABIAKOTCA. ..
+THUIM

+Kjacc

BUJ

pon

CemMeuncTBo

K HapnapcrBy JyKapuoTa 0THOCATCA LJapCTBa...
+I"pubbl

+Pacrenus

Bupycel

Bakrepun

Apxebakrepun

K HapnapcrBy 3yKapuoT OTHOCATCH. ..
+TpUOBI

+>KHUBOTHBIE

OakTepun

apxebaKTepuu

BUPYChI

CemeiicTBa 00beJUHAIOTCSA B CHCTEMaTHKE. ..
+pacTeHul — B OPSIAKU

+>KUBOTHBIX — B OTPSA/IbI

pacTeHul — B OTPSIJbI

JKABOTHBIX — B MOPSIAKU

JKUBOTHBIX U paCTe€HUN — B OTPSi/bI
Pa3piesibl cucTreMaTUKH, U3ydyarlnye CTPYKTYPhI K/IeTOYHOro siijpa u crpoenre IHK y
Pa3/INuYHbIX OPraHN3MoOB, Ha3bIBAIOTCHA. ..
+KaprOCHUCTeMaTHUKOU

+reHOCUCTeMaTUKOMN

XeMOCUCTeMaTUKON
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XeMOTaKCOHOMUeH

HyMepUuecKou CUCTeMaTUuKON

PoacTBo uesioBeka U muMnanse, umeromux 90% o0IUX reHOB U YeThIpe rPyNibl KPOBH,
yCTaHaB/IUBAKT. ..

+TeHOCHCTeMAaTHKa

HyMepuJecKasi CHCTeMaTHKa

YKC/IeHHasl CUCTeMaTHKa

K/IalnyecKasl CucTeMaThKa

+XeMOCHCTeMaTHKa

HoBeillmmMu HanpaB/IeHUSIMM CHCTeMaTHKH JKUBBIX CyIIeCTB SIB/ISIIOTCA. ..
K/Ia/IMCTUYeCKasi CUCTeMaTHKA

XeMoCHCTeMaTHKa

+TeHOCHCTeMAaTHKa

+KapuocucreMaTuka

YKC/IeHHasl CUCTeMaTHKa

IIInpokomaciTadHoe mo/IydyeHre KOPMOBOI'0 POXIKEBOro 0e/lka Ha
[{e/I/TI0/I030CO/iePIKAIIMX 0TX0/aX BO3MO)KHO 0/1aroaps ycmnexam...
+0UOTeXHOIOTUN

+MHKOJIOTHH

OMOHUKU

du3ronorun

ouomeTtozia

Co3/aHue YCTPOCTB U MEXaHU3MOB, KONMMUPYKWIIHUX CTPOEHHE )XMBBIX CYIeCTB, BO3MO)XXHO
0/1arogaps ycmexam...

TeHHOM WH)XeHepUr

+OMOHUKH

KJIETOUHOUN UH)XEHepPUU

+0UM0aKyCTUKH

OUMOTEeXHOIOTUN

IToBbIlIeHNe YPO)KalHOCTH KY/IbTYPHBIX PacTeHH# MyTeM MPUMeHeHUsI MUKOPHU3HBIX
rpUOOB MOXXeT OBITH JJOCTUTHYTO 0/1aro/japs ycnexam...

+MUKOJ/IOTUU

300/10TMU

OaKTepHOoJIOTUN

+00TaHUKH

OUoTeXHOIOTUN

Pa3MHO)XeHHEe BUPYCOB HaCeKOMbBIX Ha KY/IbType K/IeTOK M MCI0/Ib30BaHHe 3THX BUPYCOB
A1 60pBOBI ¢ HACEKOMBIMHU-BPEJUTE/ISIMH B CeJIbCKOM X035ICTBe BO3MOXXHO Os1aro/japs
ycmexam...

FeHHOW UH)XeHepuur

K/IOHUPOBaHMSI

+O6uomeTo1a

OMO3HepreTUKU

+0UOTeXHOIOTUN

Omlo10TBOpeHHE «B MPOOHPKe» U BhIHAIIMBAHUE IJI0/Ja CyPPOraTHOH MaTepbio
BO3MOJXKXHBI 0/1arojaps ycrnexam...

HCKYCCTBEHHOT'O MyTareHesa

OMOHUKU

ouomeTtozia

+dusnonorumn

+K/IeTOUHOM MH)XEHepUH
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BoisicHeHHe IPUPOJABI HAC/IeCTBEHHBIX 3a00/1eBaHMI Ye/I0BeKa CTa/I0 BO3MOXXHBIM
0s1arojaps ycmexam...
oromeToja
O1OTeXHOIOTUH
+TreHeTUKU
+reHHOW UH)XKeHepuu
MOJIEKY/IIPHOM OMo0run
XX BeK 000oraTu/1 6MOJIOTHI0 TAKUMH OCHOBOIIO/IaraloIUMH TeOPUAMH, KaK TeOPHH. ..
+abMOreHHOr0 CHHTe3a
+XpOMOCOMHas
sMOpHoIorhYecKast
TUCTOJIOTHUecKast
KJ/IeTOUHast
OCHOBOMO/IAaralIUMHU B COBPeMEHHOU 0M0/I0TUH SIB/ISIIOTCA TEOPHH.
IMOpHOIOrHYecKast
TUCTOJIOTHUecKast
XeMHOCMOTHUUeCKast
+XpoOMOCOMHas
+K/IeTOUHast
IITupoxkomacmTabHoe MoIyyeHne aMUHOKHUC/IOT, CHHTe3MPOBAaHHbBIX 0aKTepUsAMH,
BO3MOJXXHO 0/1arojiaps ycmexam...
ouomeTtozia
OMOHUKHU
+HCKYCCTBEHHOI'O MyTareHes3a
du3ronorun
+0UOTeXHOIOTUN
[IIupokomaciTabHoe Mo/IyyeH’He KOPMOBOI'0 APOXOKEBOro 0e/lKa Ha
[{e/UTI0JI030COo/iep)KalluX 0TX0/jaX BO3MOXKHO 0/1arofapsi ycmnexam...
+MUKOIOTUU
+0UOTeXHOIOTUN
OMOHUKHU
dbusronorun
oromeToa
IlepBbIMHU pa3gesiaMu 6HO/I0THH, KOTOPBbIe 0)OPMIIMCH KaK CAMOCTOATe/IbHbIE HAYKH,
SIBJISAFOTCAL. . .
+300710TUA
dbusumonorus
9KOJIOT ST
3TOJIOTUST
+00TaHMKa
Kto chopmy1poBa 0CHOBHBIE I0J/I0)KEHHSI COBPeMeHHOU K/IeTOUHOU Teopuu?
T. IlIsanH, P. bpoyn, f. ITypkuHbe
M. llnetigen, P. bpoyn, T. I1IBanH
P. Bupxos, P. bpoyH, . ITypkunbe
+ T. llIBann, M. Illneligen, P. Bupxos

Hayka, n3yuaromasi CTpyKTypYy U CBOICTBa TKaHel Ha3bIBaeTCs .
[TpaBU/bHBIN OTBET: TUCTOJIOTHUS

MeTtop ucciiefoBanus B 0M0/I0TMH, HMUTHPYIOIIHI MPOLEeCChl, KOTOPbIe HeJIb3sl
00HAPY)KUTH MPH HEMOCPeACTBEHHOM MX HA0/II0/IeHUH — 3TO
[TpaBU/IbHBIN OTBET: MO/leTMPOBaHUE
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Tema: «Pa3HooOpa3ue u Ki1accupuKausa BUPYCOB U 0akTepuii. OCco0eHHOCTH
OpraHu3aLiy 1 KU3He/[eATeIbHOCTH BUPYCOB M DaKTepuii»
KomnbromepHoe mecmupoeaHue (TCk):
Bbibepume HecKo/bKO 8apuaHmos omeema.
K mapcrBy 0aKTepuii OTHOCATCA. ..
nHOy30pus
+0J1egHAs CIMpoxeTa
+TOHOKOKK
ameba
MYXOMOp
K naanapcry IIpokapuoT OTHOCATCH LApPCTBa...
+bakTepun
Pacrenus
+ApxebakTepuu (Apxen)
Bupycel
['pu6BI
K napcrBy rpudbI OTHOCATCA. ..
JlaMUHapusi
+0J1ejHAs TOraHKa
pykyc
3BTJIEHa
+TIeHULU/IIyM
B 0akTepua/bHOH K/1eTKe OTCYyTCTBYHOT. ..
+MUTOXOHApUU
+KomIuiekc [onbaKu
prubOCOMBI
IOHK
KJ/IeTOUHAasi CTeHKa
ABTOTPO(HBIMH AB/IAIOTCA 0AKTEPHUH. ..
+hoToCHHTe3MpYOL1e
+XeMOCHHTe3UpYIoLL1e
Carpo@uThI
9KTOIAapa3UThI
3H/I0Tapa3uThbl
Hawu6osbiiee Ko/ 1M4eCcTBO 0aKTEPUH HMEeTCs B Ye/IOBeYeCKOM OpPraHu3Me B...
+pOTOBOM TOJIOCTH
+TOJICTOM KUILLIEUHUKe
TOHKOM KHILIeYHUKE
KenyiKe
reyeHu
3a0o0/1eBaHNA ABIXaTe/IbHBIX MyTel BHI3LIBAKT DAKTepHH. ..
+nanouka Koxa
+audTepriiHas najaovka
BO30yAMTE b TTPOKAa3bl
JI3eHTepUiiHas Tlajiouka
BO30yzuTeNb OproltHOTO TH(da
Mo/104HOKHC/TbIe DaKTepPHH UCTIOIb3YTCS JIA. ..
+CUI0COBaHUSI
+KBallleHHUS KaryCThbl
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BOCCTAHOBJIEHUsI COeIMHEHHU CephbI
asoTdukcanuu

MO/Ty4eHHst Oe/TKOBBIX MUIIEBBIX J00aBOK

K Hek/ieTouHBIM (hopMaM >KU3HU OTHOCATCA. ..
+BUPYCHI

+aru

uaHobaKTepru

TipocTeiiiive

TTPOKapHOTHI

B K/1eTouHYI0 000/10UKY OaKTepHil BXOAAT. ..
TJTUKOKAJTUKC

TICeB/IOTIOANU

MHUKDPOBOPCHHKH

+T71a3MaTHUeCcKast MeMOpaHa

+C/IM3KUCTas Karcyma

B 0akTepuanbHON K/IeTKe HMEHTCH. ..
TTaCTU/BI

sepHast 000/10UKa

+prubOCOMBI

+Me30COMBI

MHUTOXOHZPHUU

XeMOCHHTe3 0CYIIeCTB/ISIIOT 0aKTepHH. ..
MOJIOUHOKHCJTbIE

+a3oTobaKTep

+HUTPUGULUPYIOILHE

1[1aHOOAKTepPUH

+Xene300aKTepun

B nuTonsia3me GakTepHaIbHBIX KJIETOK COJAeP>KaTCsl BK/IIOYEHHS. ..
CKOTI/IeHUsI TUTMEHTOB

+TpaHysibl Oeska

+Karum Kupa

KOMIUIEKCHI TVIMKOJTATTH/IOB

rpaHyJ/Ibl Kpaxmara

Kumeunrsie 3a00/1eBaHNA BbI3BIBAOT DAKTEPHH. ..
B030yuTeN I CUOMPCKOH SI3BBI

nanouku Koxa

+B030y[uTEIM OPIOIIHOTO TUda

+X0JiepHble BUOPHOHBI

MEHHHTOKOKKHU

OpraHuuyeckKue BeleCTBa U3 HEOPraHUYeCKHX C03/1al0T DaKTepHH...
+HUTPUGULUPYIOILHE

THUEHUSsT

MOJIOYHOKHCJTbIE

+a30TduKCUpyroLe

TIOYBEHHbIE

BakTepuodaru ncnosib3yoT /jisi 1edeHus 3a00/1eBaHHI. ..
XOJIEPHI

+aHTHUHBI

+aU3eHTepun

OpoHxHTa

paxura

K 6akrepusam mapoBuaHON () OPMBI OTHOCATCA. ..
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CTIUPUJUIBI
OaLU/LTBI

+CTPeNnTOKOKKU

BUOPUOHBI

+CcTaUIOKOKKU

ITouBeHHBbIe OAKTEPHUH, CTIOCOOHBIE BHI3BATh 3a00/1eBaHNsI Ue/I0BeKa, — 3TO BO30yUTe/IH. ..
AHTHHBI

+ra30BOl TaHTPeHbI

audTepun

+cTonOHsKa

KOKJTIOIIIA

K 6akTepusam-(oTOCHHTeTUKAM OTHOCATCH. ..
+1MaHoOaKTeprun

MeTaHOOaKTepUH

+3esieHble DaKTepun

cepobakTepyn

BO/IOPO/IHbIe OaKTepUU

K papcrBy 0akTepuii OTHOCATCH. ..
rH(y30pus

+0J1eHAs CIMpoXeTa

+TOHOKOKK

ameba

MYXOMOD

Bbibepume o0uH eapuaHm omeema

Bupycsi 370 ....

+I0K/IeTOUHbIe (hOPMBI XKU3HU
TIPUMUTHBHbBIE OaKTepPUN

JpeBHeMILINe 3YKapUOThI

Bupycsl pa3aMHOXaKOTHA ....
CaMOCTOSITe/IbHO BHE K/IeTKU X03s1Ha
+TOJILKO B KJIETKE X03sIMHA

obourmMu criocobamu

CHHTe3 BUPYCHOr0 0e/IKa 0CyIeCTB/IsAETCS Ha ....
+Ha prbocomax K/IeTKH

Ha cOOCTBeHHBIX pbOCOMax BUpyca
Bbibepume HeCKO/IbKO 8apuaHmog8 omeemoes
Bupycamu BbI3bIBAalOTCSI 3a00/1€BaHUS Ye/I0BEKa, TAKHE KaK....
+KOpb

+TpUMI

+KpacHyxa

+CIIN]]

+0eIIeHCTBO

+3HUedanur

cubMpCKas s13Ba

yyma

xosepa

audTepus

CTONOHSIK

IlepBbIM 00HApPY)XEHHBIM BHPYCOM OBLI. ...
+ BUpPyC Mo3anuHoU 60sie3HM Tabaka

BUDYC HeKpo3a Tabaka

BUPYC >KeTON KapIMKOBOCTH KapTodeis
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BHPYC OCIIbI UesioBeKa

Pa3Mepbl BUPYCHBIX YacTHUL| COCTAB/ISIIOT

+ot1 5 10 350 HM

oT 5 710 35 MKM

OT 5 710 5 MKM

400-750 Hm

B /1a00paToOpHBIX YUI0BUAX BUPYCHI KY/IbTHBHPYIOT Ha...
Ha KypUHBIX SMOpPHOHAX

B Ky/IbTUBUPYEMbIX COMaTUUeCKUX KJIeTKax

Ha MepeXXUBAKOIINX JIOCKYTKax KOXXU

B 9KCIUIAHTaHTax OPraHoB

+BCe OTBETHI BEPHbI

Kakas ¢pyunknus HE xapakTepHa Ais Kancuja...
TipeloXpaHsieT BUPYCHbIN TeHOM OT MOBPeX/eHul
COZIeP>KUT PeLienToOphl, 0becrieunBaroIye afcopOIuio Ha KeTKax
cofiepXXUT (hepMeHTbI, 00ecrieurBaroIe PeryIMKaLuio HyK/IeMHOBOW KUC/IOThI
+o0becrieurBaeT CHHTe3 BUPYCHBIX O/TKOB

K perpoBupycam oTHOCHTCH...

+ BUPYC UMMYHO/ledHLIUTa YesloBeKa

+BUPYC CapKOMBI Kyp Payca

BUPYC reprieca

BHPYC OCITbI UesioBeKa

JIr000¥ BUPYC CO/I€P)KHT....

+HYK/IEMHOBYIO KUCIOTY ofHOro u3 AByx tumnos (PHK umu [THK)
Tosibko JTHK

Tonpko PHK

HYKJIEMHOBBIE KUC/IOTBI 000MX THIIOB O[HOBPEMEHHO
Bbibepume HeCK0/bKO 8apuaHmog8 omeemoe
BakTepusaMu BbI3bIBAIOTCS 3a00/1eBaHUsI Ye/IOBEKA, TAKHE KaK .....
KODb

TPUIIT

KpacHyxa

CIin[,

OerieHCTBO

+cubupckas s3Ba

+yyma

+xoJsepa

+audrepus

+CTOJIOHSIK

+TybepKyiie3

Krerka 0akTepuu XapaKTepu3yeTcsl HA/THYUEM. ..
sqpa

MUTOXOH/IpUU

+TI71a3MaTHUeCKOH MeMOpaHbI

armapara ['osibmxu

Cnopsbl 6akTepuil He00XO0UMBI JJIA. ..
Pa3MHOXKeHHsI

3aracaHusi MUTaTebHbIX BellleCTB

+TiepeXxujaHust Heb/1aronpusiTHLIX YCIOBUI
MUATaHUs

Ty NUTAHUSA 0AKTEPHH...cveerrererreesnns

aBTOTPO(HbIN
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reTepoTpOoQHbII

+aBTOTPO(HBIN UK TeTepOTPOdHbIN

MHUKCOTPO(HBIN

Bbibepume HecKo/nbKO 8apuaHmos omeemoes

BbaxkTepum, Kak U pacrenus, ...

+C1ocoOHbI K (hOTOCHHTE3Y

He UMeIOT siipa

JJ1s1 Pa3MHOXKeHUSI MCIT0JIb3YIOT CIIOPbI

+B KJIeTKe CoJiep>KaT pub0COMBI ¥ LIUTOTIa3My

OTHOCATCS K IPOKapyuoTam

+UMer0T 000J/I0UKy

Y npokapHoT OTCYTCTBYHOT ....

+XJ/I0pOIJIaCThI

+MUTOXOHAPUUN

pubOCOMBI

+1eHTpUOIU

K okcugorobakTepusiM 0OTHOCATCH. ...

rajiobakTepun

+1MaHoOaKTepun

CTPeNTOKOKKU

+XJI0pOKCHbaKTepun

B 6akTepua/sbHOI K/IeTKe CK/Ia{uaThbie CTPYKTYPbI — BbIITUYHBAHHUA I/Ia3MaTHYECKOH
MeMOpaHBbI 3TO....

+Me30COMBI

prb0COMBI

Karcyrsa

WA

T1a3MU/bl

Bakrepuanbnas [JHK npeacraBasier co0oii...

+0JJMHOYHYIO KOJIbLIEBYIO MOJIEKY/TY, COCTOMT IIPUMEPHO U3 5 MWIIMOHOB 1ap OCHOBaHUI
3TO HeboIbIIast KosbLieBast MoJieKysia gorosHuTensHor JJHK, criocobHasi K camoperivKalyi, a
HeceT B cebe HeCKO/TbKO TeHOB

Il1a3mMuja npejcTaB/sieT co0o0i

OJJMHOYHYHO KOJIbLIEBYIO MOJIEKYJTy JJIMHOW, COCTOMT NPUMEPHO U3 5 MU/UIMOHOB Tap
OCHOBaHUM

+ HebOJIBIIYI0 KOJBLIEBYIO MOJIeKyTy AomnomHuTebHoM THK, criocobHyr0 K caMoperiuKali,
HeceT B cebe HeCKOJIbKO TeHOB

T1a/IOYKOBH/IHbIE BBIPDOCTHI HA KJIETOUHOW CTeHKe HEKOTOPBIX TPAMOTPHULATebHBIX OaKTepuH,
CJLy’KaT Ji71s1 TIPUKPET/IeH!s K TIOBEPXHOCTSIM UJTH KJIeTKaM.

Bbibepume HecKo/nbKO 8apuaHmos omeemoes

Bbi0epuTe NpU3HaKU XapaKTepHbIe AJIs apcTBa JIpoosiHKH

+He UMeIOT 0(hOpMIEHHOTO siipa

€CTb MUTOXOH/IPUU

+CIoCOOHBI K XeMOCHUHTE3Y

+aBTOTPO(QbI ¥ TeTepoTpPOodbI

Pa3MHO>Kar0TCs CIIopaMu

006pa3yioT MUKOPH3Y

Pacrniosio)xurte no nopsAjKy CTajuy penpoAyKIiMH BUPYCOB

azcopbrus

VHBEKLIUSA

+perivKaLysi MoJieKy/1 BUDYCHOM HYK/IEMHOBOUW KUC/IOThI

CHHTE3 BUPYCHBIX Oe/KOB
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cOOpKa BUPYCHBIX YaCTHI]

BbIXO/] BUDYCHBIX YaCTHUL] UX NMOPa)KeHHOW KJ/IeTKH

KT0 oTHOCATCH K IpOKapuoTam?

+0JIHOK/IeTOUHELIE

+apxebakTepuu

+HacTose 6aKkTepun

MHOTOK/IeTOUHbIe

YKa)KuTe JIOKQ/IU3alii0 Hac/IeCTBeHHON HH(opMai B 0aKTepHa/IbHOH K/IeTKe
+ M/1a3MU /bl

MHUTOXOH/IPUU

epoxosaras JI1C

+ reHodop (Hyk/1eoun)

Cnopsbl y 0akTepui CIyXKat AJIs:

Pa3MHO’KeHUsI

+CcoxpaHeHUst BU/ia B HEO/IarOMPUSTHBIX YCIOBUSIX

riepeJBrKeHUsI

aziresuu

Kakue mopdosioruyeckne CTpyKTypbl H 0CO0€HHOCTH UX CTPOeHHs 00yC/IaB/IMBaIOT
OTHOILLEeHMe K OKpacKe 1o I'pamy?

+ KjleToYyHas CTeHKa

LUTOT/Ia3MaTHUecKasi MemOpaHa

L[UTOI/Ia3Ma

Karicysia

Kakoii THn H3MeHYMBOCTH HAO/TIOAAIOT MPH MyTaLMAX y OaKTepui?

+ TeHOTUMNUeCKUM

(heHOTUTTHUECKUM

PEeKOMOUWHALIUN

BU3YyasbHbIN

HaiiuTe Ka)kjoMy ONMHCAHUI0 DaKTePUA/IbHOM CTPYKTYPbhI UX (DYHKIIHOHA/IbHbIE
CBOMCTBA:

1. MUTOXOHJPUM 1. ocy1iecTBsieT CMHTe3 OesKa

2. pubOCOMBI 2. yyaCTBYyeT B repejiaue Hac/ie[CTBeHHbIX
MPU3HAKOB

3. HYKJIeOUJ] 3. BBIMNO/HSET (PYHKLMIO aKTUBHOTO

TPAHCIIOPTA PA3/IMUHbBIX BEL[eCTB B
OaKTepUaIbHYIO KIeTKY

4. OUTOIIa3MaTHYeCKast MEM6paHa 4. IBISIOTCS LHeHTpaMu I,E[bIXaTeJ'IbHOI‘/JI
dKTHMBHOCTHU

5. 3amuIIiaeT BHYTPEHHIOIO YaCThb KJI€TKU OT
[eMCTBUSI MeXaHUUeCKUX U OCMOTHUYECKUX CHTT
BHEIIIHEeU CpeJibl

[TpaBunbHbIM OTBeT: 1-4; 2-1; 3-2; 4-3.
BenkoBas 000/10uKa BUPyCa Ha3bIBAETCA (MpaBU/IBLHBIN 0TBET KAICHJ)
IlepeBoj c 1aTBIHM Virus (mMpaBW/IBHBIN OTBeT (517))

Bompocel ompoca mo Teme: Pa3HooOpa3me m Kiaccuukanusi BHPYCOB M OaKTepwHil.
Oco0eHHOCTH OpPraHU3aLiy U )KU3He/lesTeIbHOCTH BUPYCOB U 0aKTepuil

1. Knaccudukarys BUpyCOB.

2. VcTopust OTKpBITHSI BUPYCOB.

3. Kak opraHn3oBaHbl BUPYChl, KAKOBbI CXOZ,CTBA U pa3/vuMs B OpraHyu3alii UX reHoma?

4. UTo TOHMMAIOT TI0J, pPETPOBUpPYCaMM W KaKOBbl OCOOEHHOCTH UX CTPYKTYpPhl U

JKU3HEHHOT O LIMK/1a?
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5. HasoBuTe cTagynu 1pksia pa3Butus bakTeprodara.

6. Hazosure cTaguu 1jykia passutus supyca BUY.

7. Ha3zoBute ocobeHHOCTH cTpoeHMs OakTeprodara.

8. Kak BUY-uHbek1ys riepeiaeTcsi OT YesioBeKa K Uel0BeKy?

9. Ha3zoBute BUpyCHbIe 3a00/1eBaHUs Ue/IOBEKA, )KUBOTHBIX, PAaCTEHHUH.

10.  KakoBa posib BUPYCOB B KaueCTBe S3KCIEDUMEHTa/bHBbIX MOJe/eli B MOJeKy/IspHOU
Ouosnoruu.

11. Ha ueM Ky/bTUBHPYIOT BUPYChI B Ta00paTOPHBIX YCIOBUSAX?

12. HazoBuTe runoTessl IpoMCX0XAeHNs BUPYCOB M OXapaKTepU3yuTe HX.

13.  TIpuBeauTe KiaccUbHUKALHIO OaKTEPUA.

14. Kaxk Bbl moOHMMaeTe pa3nuus MexxXy AOsiZiePHbIMU U ilepPHbIMU OpraHyu3MaMu?
15. Ha3zoBuTe no/iiapcTBa JosiiepHbIX OPraHU3MOB U aliTe UX XapaKTepPUCTUKY.

16.  Yto BBl 3Haere 00 apxebakrepusix MU 00 WX CBOMCTBaX, KOTOPBIX HET Y [APYIUX
JOsiIepPHBbIX OPraHU3MOB?

17. KakoBa posib 6akTepwii B IPUPO/ie U B KM3HU UeioBeKa?

18. Kakue mopdosiornueckue Gpopmbl OakTepuii Bbl 3HaeTe?

19. KakoBo cTpoeHune 6akTepuanbHON KITeTKH.

20. Oxapakrepu3yiiTe 0COOEHHOCTH Pa3MHOKeHUs OaKTepuii.

21. Ha3zoBute 6akTeprabHble 3a00/1€BaHMS.

22. Yem o000/10uKa T'PaMITOJIOKHUTE/IBHBIX OaKTepHM OT/IMYAeTCA OT 0O0O0JIOUKH
rpamMOTpHLIATe/TbHBIX OaKTepUii?

23. Kakuve BUABl TeHeTHMUECKOW peKOMOWHALMM y  TIPOKAapUOT  W3BECTHBI?

OxapakTepusyiTe UXx.

Tema: «IlapcrBo I'puosbl. (Fungi). IlapcTBo PacTenus (Plantae). Oco6eHHOCTH CTPOEHHUS.
BupoBoe 1 mopdosioruueckoe pa3Hoodpasue»

KomnbromepHoe mecmupoeaHue (TCk):

Bbibepume 00uH uau HecCKo/bKO 8apuaHmos omeemos:
JAPOXOKH MCIIO0/IB3YTCA MPH...

+TIpOU3BO/ICTBE CIIHUPTa

+xs1ebomneueHnn

CUJI0COBaHUU

KBallleHWH KaIyCThbl

BbIZIEJIKE KOXKU

I'pubb1, 00pa3yronpe Ha MJIACTUHKAX MJI0J0BOr0 TeJIa CIOPbI, — ITO. ..
+ChIpOeXKKa

+PBDKUK

TPYTOBUK

TIeHULUJIT

Mac/IeHOK

KiieTouHbIii MUIIe/TUH XapaKTepPeH AJ/IA rPU00B, OTHOCSIIMXCA K K/accaMm...
+aCKOMMULIETHI

+0a3UMOMHULIETHI

JeTepOMULIEThI

XUTPUJUOMULIETHI

OOMULIEThI

3UTOMULIETHI

KneTouHblii MULle/IMi XapaKTepeH JJIAl. ..
+TIeHULUIIa

+ 10K EeBUKA

+UCUUKU
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¢uTodTOpEI

CcarpoJierHuu

MyKopa

K k/1accy ackoMueTbl OTHOCATCA. ..

+Tprodenb

+IIeHULTUIII

CTIOPBIHbSI

MYXOMOp

¢uTodTopa

TPYTOBUK

IlapcTBO rpu6OB CXO0JHO C IAPCTBOM PAaCTeHUH M0 MPU3HAKaM. ..
+HETIO[BWKHBIA 00pa3 XKU3HU

+HeorpaHUuYeHHbI POCT

3aracaHuye B K/IeTKax IJIMKOTeHa

B pe3y/ibTaTe 0OMeHa BelecTB 00pa3yeTcsi MOUeBUHA
Ha/In4yre BUOB-XUIITHUKOB

K cMepTe/nbHO iA0BUTHIM rpH0aM OTHOCSTCA. ..
JIO)KHBIM OMIeHOK

+0/1ejHAst TOraHKa

JIOYKHast TMCAYKa

+KpacHbI MyXOMOD

JKeTUHBIA Tpub

ITapa3suTamMu pacTeHUil ABJISAIOTCA. ..
+cepoTeka

JI0XK/IeBUK

MYKOD

+CIIOpPBIHBA

+TpPyTOBUK

TeHULIA/T

Bbibepume HeCK0/bKO 8apuaHmog8 omeemoes
Becrnosioe pa3sMHOKeHHE KOHHUSIMH XapaKTePHO /iisi TPU00B, OTHOCAIUXCSA K KJIaccaM...
+1eUTepOMULIETHI

OOMMULIETHI

+0a3UMOMHULIETHI

3UTOMULIETHI

+aCKOMULIETEI

XUTPUJUOMULIETHI

®opMbI 3a00/1eBaHHUA «TOJIOBH», BHI3IBAEMOTr0 0a3uHa/ILHBIMHA rpudamMH, - 3T0...
oBaJIbHast

KOpOHYaTast

+TBepas

+TIbl/IbHas

my3bIpyaras

JIMHeWHast

Becnoioe pasMHo)XeHHe TPUOOB OCyIIeCTB/IAETCA. ..
+TI0YKOBAHHEM

+y4acTKaMUu MULIe/IUS

+cropamu

ceMeHaMH

JKEHCKUMU U MY>KCKUMH TaMeTaMy

K Tpy6uaThiM rpubdamM OTHOCATCA. ..

+0enbIii rpub
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PBDKUK

JIMCUUKA

+Mac/IeHOK

Tpy37b

TwuIbI M0/I0BOTO MpoLecca rpudoB. ..
T1a3MoramMusi

Kapuoramusi

+comaToraMus

cudoHoramust

+ 3uroraMus

+ raMeTaHTMOTraMUsi

I'pu6bI MOTyT BCTynaTh B CHMOHO3 C...
+BBICILIMMH PACTEeHUSIMHU

MarnopoTHUKAMH

TJlayHaMu

XBOLLIaMH

+BOJ0OPOCIIMU

Bupbl BereraTUBHOTO TeJjla IPHOOB — 3TO...
+HEeK/IeTOYHbIA MULIe/IUN

+cKeporui

pU30MULIeSTUN

+pu3oMopdbl

CcTpoMa

K/IeTOUHBINA MULeINH

IlnoaoBkIe Te/Ia CyMYaThIX TPUOOB K/IacCa aCKOMHUIIETHI — 3TO. ..
+riepuTerui

6asuanokap

+arorenuii

CcTpoMa

+KIenCcToTeL M

B papcTBe rpu0bI Pa3/INUYAKOT OTAE/IBL..ucesceseeseosees
+HacTosiue rpubbl

+JIumaitHuKu

+OomuLieTsI

AcCKOMHULIETBI

[elTepoMULIETHI

Bbi0epuTe NPU3HAKH OT/IMYAIOIHE IPUOBI 0T 00/ILIIIMHCTBA PACTeHUM
+He UMeIOT XJiopodusiia

+TUTaKOTCs TeTepoTPO(HO

HMIMEIOT XKEeCTKYIO KJIeTOUHYIO CTeHKY

He CrocoOHBI repeIBUraThCs

Bri0epuTe NpU3HAKM XapaKTepPHBbIe /jisi [PUO0B U 00/ILIIHHCTBA PACTeHUH
He UMeI0T Xji0podusia

MMUTAIOTCS TeTepoTPOodHO

+UMEIOT >KeCTKYIO K/IETOUHYIO CTeHKY

+He CrIoCOOHBI MepeIBUTaThCs

Hacrosiiye rpudbI pa3je/isiioT Ha K/1acChl
+XuTtpyuzauesbie

+31UromMuLIeThI

+ACKOMUIIETHI

+basuanomuLieTsl

+[lerTepOMULIETHI
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OomuLieTsl

JInmalHUKH

Bbibepume o0uH eapuaHm omeema:

K kakomy k/accy rpu6oB oTHOCUTCA MyKop...
XUTpUAUEBLIM

+3uromuiieTaM

AckomuriieTam

basuauomuiieTam

[eviTtepomuiieTam

OomulieTaM

K kakomy KJ1accy rpu00B OTHOCHTCS IPONOKH. ..
XUTpUIreBbIM

3uroMuLieTaM

+AcCKomuLeTaM

Basnanomurietam

[etiTepomMuiieTam

Oommuueram

K kakomy K/1accy rpu0oB 0THOCUTCSI MyYHHCTasi poca...
XUTpUAUEBLIM

3uromuLieTam

+AckomuLieTaM

basuauomuiieTam

[eriTepomuiieTam

Oowmuieram

K KakoMy K/1accy rpu00B OTHOCUTCSI CMOPYKH?
XUTpUIeBbIM

3uroMuLieTaM

+ACKomuIeTaM

basuguomuiietam

[etiTepoMuiieTam

OomwuriieTam

K kakomy Kj1accy rpu6oB OTHOCHTCS M0/i0epe30BUK?
XUTpUAUEBBIM

3uroMuLieTam

AckomuliieTam

+bazuagnomurieTam

[HetiTepomuiieTam

Oomutietam

K kakoii rpynmne rpu6oB oTHocuTcs putodTopa
XUTpUIEBbIM

3uroMuLieTaM

AckomunieTam

basuguomuiietam

HeriTepoMuiieTam

+Oomurietam

K kakoii rpynmne rpu6oB oTHocuTcs Penicillium u Aspergillus
XUTpUAUEBLIM

3uromMuiieTam

AckomuliieTam

Basuguomuiieram

+[leiTepoMulieTam

Oomutietam
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Y Kakux rpu0oB 0TCYyTCTBYeT I10/I0BOe Pa3MHO)KeHHe?
XUTPUIHUEBbIX

3UTrOMULIETOB

ACKOMHLIETOB

BasuanomurietTos

+[1eliTepOMULIETOB

OommuruieToB

Camble paHHHE HCKONaeMble 0CTAaHKH rPUOOB 0TMeUeHbI B

apxee

IpoTepo3oe

KpPHUIITO30€

KeMOpuu

+cunype

Tpuace

Bbibepume HecKo/bKO 8apUaHmMos8 0meemos

Kakue uMeroTcs npejrnosio)kKeHusi OTHOCUTE/TbHO MPOUCX0XKAeHNs TPHO0B?
+0T 3e/IeHbIX BOJOPOC/Iel, MOTePSBIINX XI0POGHILT

+0T XKT'YTUKOBBIX

OT Y/IeHUCTOHOTUX

OT MOXOBU/HBIX

Kakue Tunsbl c/10eBUIL pa3/InyarT y JTUIIAHHUKOB

+HaKUIIHbIE

+/IMCTOBAThIE

+KYyCTUCTBIE

JpeBOBU/HbBIE

TPaBSHUCTbIE

creb/ieBbIe

Kak npoucxoauT mosioBoe BereTaTUBHOE JIMIIAWHUKOB?
00pa3yroTcst criopbl rpyuba JMIIaiiHUKa, 3aTeM OHU TIPOPACTal0T U BCTPETHB COOTBETCTBYIOLIYIO
CBOEMY BUJy BOZIOPOC/H 00pa3yroT ¢ Hell HOBOE C/I0eBHIIIe
+TIPOMCXOIUT pereHeparyisi CJIOEBHINA U3 HEOOJIBIIINX €r0 yYacTKOB
+TIpY TIOMOII[M 0COOBIX OPTaHOB Pa3MHOKEHUsI COpeINi, U3UIUH 1 100y
Bbibepume o0uH eapuaHm omeema

OcCHOBY (/10eBHIIIa 00pa3yIoT

+rudsl rpuba

Korpodhopbl

BOZIOPOCI/IU

OakTepun

Kak npoucxouT 1osioBoe pa3sMHO)XKeHUs! IMILIAHHUKOB?
+00pa3yroTcs Ccriopel rprba JMIaifHYKa, 3aTeM OHU TIPOPACTalOT U BCTPETUB COOTBETCTBYIOIYIO
CBOEMY BH/y BOJOPOC/Ib 00pa3yIoT C Hell HOBOE CJIOEBHIL[E
TIPOMCXO/IUT pereHepaliisi CJI0eBUINA U3 HeOOJIbIIMX ero y4acTKOB
TIpY TIOMOLL[M 0COOBIX OPraHOB Pa3MHOKeHUsI COpeiui, U3UAUN U 100y
Yto mostyyaet rpud oT BOAOPOC/IM B CHMOHO03e

BOAY

+yTr1eBO/bI

BO3/yX

MHHepasbHble COH

Kakoii npu3Hak siB/isieTcs 001UM U /1A rpU0OB, U /1A PaCTeHUH?
+HEMo/BWKHOCTh

3aracHoe BelleCTBO— [JIMKOI'eH

reTepoTpodbl
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Ha/Muye TKaHer U OpraHoB
Bbibepume HecKo/bKO 8apuaHmMoe omeemos
YTo mostyyaeT Bo/0POC/Ib OT rpuda B cuMomo3e

tBOAY

YT7IeBO/IbI

BO37YX

+MUHepaJibHble COMU

Bbibepume o0uH eapuaHm omeema

Ji/isi KakMXx 1iesiedl MCIO/Ib3yeT Ye/l0BeK JIMIIaiHuKH
TIUILIA [I71sT YyesioBeKa

KOPM /1715 >)KUBOTHBIX

JieKapCTBEHHOEe ChIpbe

3(¢upHbIe Mac/a

JlaKMycoBast Oymara

+BCe OTBEThI BEpPHhbIE

ITouemMy MMINAHUKY HA3bIBAIOT HHAUKATOPAMHU YHCTOTHI BO3/yXa
OUMILIAIOT BO3JyX

3arpsi3HSIOT BO3/YX

+pacTyT TOJIBKO B UMCTOM BO3AyXe

JInst Bcex rpu0OB XapaKTepHO...

Ha/jMyue II0A0BOrO Tesa

aBTOTPO(PHOE MUTaHUEe

+HeorpaHUUeHHbIN poCT

MULIeNIH

K napcrBy rpudbI OTHOCATCA. ..

JTaMUHapUs

+ OJieiHast ToraHka

pykyc

3BTJIEHa

+ MeHULU/II

OCHOBHO# NPU3HAK IPUOOB-CANPOPUTOB.........ccveneene
BBI3BIBAIOT OOJIE3HU

+TUATAKOTCSI MEPTBOW OPraHUKOM

CrIOCOOHBI K XeMOCUHTE3Y

He UMeIOT KJIeTOK

Ha3oBute rpu6, OTHOCAIMICH K MAPA3HTAM....ccoereersseseess
JPOXOKU

OTTEHOK

+¢purodTopa

TIeHULIA/IT

YTo Takoe MUKOpH3a?

MHULeTUH Tprba

TJIO/IOBOE TeJIo

+cuM0OM03 rud rpruda C KOPHSIMH pacTeHHUH

o0oJs10uKa KeTku rpuba

Kakmue rpu0sb1 BbI3bIBAalOT OpokeHHe?

TiieCHeBbie TPUOBI

+IPOXOKH

[JIATIOYHbIE TPUOBI

p’KaBUMHA 371aKOB

Ha3oBuTe cCMepTe/NbHO AJOBUTBIN IPHUO.....ccucerueenennns
JIO>KHBIM OTIEHOK
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CMOPUOK

+6/1eiHasi IOraHKa

MacJIeHOK

3 npea/10)KeHHBIX OPraHU3MOB BbIOepHTe JIHIIAHHUK....................
KYKYIIKWH JIeH

+aresb

MeHULIA/T

durodTopa

Kakmue opranusmMsl B cuM01o03e 00pa3yioT JININIaHHUK ?

MXU ¥ BOJOPOCU

MXU U TPUOBI

rpy0ObI U 6aKTepun

+TpubBI 1 1jIaHOOAKTePUN

+TprOBI U 3e/IeHble BOJIOPOC/IH, M a30TOOAKTep.

Yro pnsa numaiaukoB HE xapakrepHo?

Me//IeHHbIA pOCT

TpeboBaTeIbHOCTh K UMCTOTe OKPY KaloL[eid Cpe/ibI
+reTepoTpodHOe NMUTaHUe

pa3sMHO)KeHHe YacTsIMU CI0eBHILa

I'puoObI-mapa3uThL. ..

+BBI3bIBAIOT 00JIE3HU PACTEHUH U )KUBOTHBIX

CTIIOCOOHBI K OpOXKEHUIO

+Ppa3sMHOXKar0TCsl CIIOpaMU

SIB/ISIFOTCS TeTepoTpodamu

K HUM OTHOCSITCSI TJIeCHEBbIe TPUOBI

He UMeloT rud

HeuieHUCTBINA MUIE/THA XaPAKTEPEH A/If.ccuucersersecerens
+HU3MINX rprbOB

BBICIIMX TPUOOB

K 6ecriosioMy pa3sMHOXKE€HUIO TPHOOB OTHOCHTCS...cccveersesseesness
+TI0YKOBaHUe.

+¢parmeHTarusi.

+C TIOMOLLIbIO 9K30T€HHBIX CIOp (KOHUWMN).

+C MOMOIIIBIO SHIOTE€HHBIX CITOP.

3uroramusi (raMeTaHroramMusi), CJIMsiHue CO/Iep’KUMOro raMeTaHI'eB
CJTMSTHUE COZIEP’KUMOTO IBYX BereTaTUBHBIX K/IETOK, XOJIOTaMHUsI
COMaToramusi, CJIUsTHUE KJIETOK MULIeJTUST

K 1mo/s10BoMy pa3MHO)KEHHIO TPHOOB OTHOCUTC . ccovvrereensosnss
TIOYKOBaHUe.

(bparmeHTarusi.

C TIOMOLLBIO 9K30T€HHbBIX Cop (KOHUU).

C TIOMOIIIBIO SHZOTeHHBIX CITOP.

+3Wroramusi (raMmeTaHTMOTaMusl), CJIUsTHUE COJIePKUMOT0 raMeTaHTeB
+C/IUSTHUE COZIeP)KUMOTO JIBYX BereTaTUBHBIX KJIETOK, XOJIOTaMUsI
+coMaToramusi, CJIUsTHUe KJIeTOK MuLiesvs (y IISITIOYHBIX TPUOO0B)
Kak ocyuiecTB/isieTcs oioBoe pa3MHO)KEHHe Yy MyKopa
TIOYKOBAHHEM.

(parmeHTaruei.

C TIOMOIIbIO 9K30T'eHHBIX CIIOP.

C TIOMOIIIBIO SHJIOTeHHBIX CITOP.

+ CJTUsTHUE COJIep)KUMOT0 raMeTaHTheB

CJTASTHUE CO/IEP’KUMOTO IBYX BereTaTUBHBIX K/IETOK
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C/IMsIHUE KJIeTOK MULe/INs

Bbi0epuTe NpuU3HaKM XapaKTepHble A/ napcrea ['pudbi
He UMeroT 0()OpPMJIEHHOTO si7pa

+ecTb MUTOXOHJpUU

CrIoCOOHBI K XeMOCUHTE3Y

aBTOTPO(MbI U TeTepoTPOdbI

+Ppa3sMHOXXarOTCsl CIIOpaMU

+006pa3yoT MUKOpH3Y

Bbi0epuTe npu3Haku xapakTepHble A [LnecHeBbIX rpudoB
Tapa3suTHUYeCKUI TUTT TIUTaHUsI

+pa3BUBAIOTCA Ha Xjiebe

Pa3BUBAIOTCS HA 371aKOBLIX PACTEHUSIX

+CUHTe3UPYIOT AaHTUOUOTUKH

eCTb TUIO/IOBBIE Tefa

Bbi0epuTe NpuU3HAKKU XapakTepHble A1 COpbIHBH
+T1apa3suTHUeCKUH TUTT TIUTaHUST

pa3BUBAIOTCS Ha XJiebe

+Pa3BUBAIOTCS Ha 3/1aKOBBIX PAaCTEHUSIX

CUHTE3UPYIOT aHTUOMOTUKHU

eCTb TUIO/IOBBIE Tefa

Kak ocymiecTB/sieTcsi 10/1I0Boe pa3MHO)KEHHe y P OXdOKel
TIOYKOBAHUEM.

(bparmeHTaiuei.

C TIOMOIIIbIO 3K30T'eHHBIX CITOP.

C TIOMOLIIbIO SH/IOTeHHBIX CIIOP.

CJIMSTHUE CO/IeP’KUMOT0 TaMeTaHTvieB

+C/IMsIHUE COZIeP)KUMOTO JIBYX BereTaTUBHBIX K/I€TOK
C/TMSTHUE KJIeTOK MHULIeTUS

Kak ocyiiecTBJisieTcs oJI0Bo€e pa3MHO)KeHHe Y HUIANIOYHbIX TPU00B
TIOYKOBAHUEM.

(parmeHTalen.

C TIOMOIIIbIO 9K30T'eHHBIX CITOP.

C TIOMOIIbIO SH/IOTeHHBIX CIIOP.

CJIMSTHUE CO/IeP’KUMOT0 TaMeTaHTHeB

C/IMSIHUE CO/IeP’KUMOTO IBYX BereTaTUBHBIX K/I€TOK
+C/IMsTHUE KJIeTOK MULIeJTUST

K pjapcrBy pacTeHusi OTHOCATCH MOALAPCTBA....ecereesseesnces
+HacTosl1e BOJOPOC/IN

+0arpsiHKu

+BBICIIINE paCTeHUs

BBICIIIMe CTIOPOBbIE PACTEHUsI

BBICIITE CeMeHHbIe PACTeHUsI

M3 Kakux Bo/I0pOC/iel A00bIBAIOT arap-arap

+0arpsHOK

Oyphix

3e/IeHbIX

JIMaTOMOBBIX

IIpMepoM MHOTOK/IETOUYHBIX 3€/IeHbIX BOJAOPOC/IeH SIB/ISIETCSL..
+BOJILBOKC

XJIaMHU/IOMOHa/1a

crvporupa

JTAMUAHApUS
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nop¢upa

IIpumepoM 0/JHOK/IETOYHBIX 3e/1eHbIX BO/IOPOC/Iel AB/SIeTCH ..
BOJIbBOKC

t+xopesnna

criiporupa

JlaMUHapusi

nop¢upa

IIpumepoM KpacCHbBIX BOAOPOC/Iel SAB/ISIeTCA ..
BOJIbBOKC

XJIaMHAJJOMOHaZa

criMporupa

JlaMUHapusi

+nopdupa

IIpumMepom OyphIX BOAOPOC/IeN SAB/IACTCA ..
BOJIbBOKC

XJIaMHAJJOMOHaZa

criiporupa

+/1aMuHapusa

nop¢upa

IIpuMepom OyphIX BOAOPOC/IEN SAB/IACTCA ..
BOJIbBOKC

XJIaMHAJJOMOHaZa

criiporupa

+cuHypa

nop¢upa

Y kakux Boj0poc/iel K/IeToOYHas CTeHKa NMponuTaHa KpeMHe3eMoM
OypbIX

KpacHbIX

3e/1eHbIX

+I1aTOMOBBIX

Kto 3aHMMaeTcs u3yueHueM BO/0poOC/ier
+anbprosoru

MUKOJIOTH

MUKpPOOHOIOTH

SHTOMOJIOTH

HUXTUOJIOTH

KakoBo cTpoeHue Tesia BbICIIMX PacTeHUH
O/IHOKJIETOUHOE

croeBuIIe

KOJIOHHUa/IbHOe

+ucrocrebenbHOe

YeM 0T/IHYAETCS JIUCTOCTEOE/THHOE TEJ/I0 OT C/I0EBHINA
+Ha/Muue TKaHel

OTCYTCTBHE TKaHeu

+Hanuuue OpraHoB

OTCYTCTBUE OpPraHOB

Kakoii cmocod nuTaHus BBICIIMX CMIOPOBBIX PacTeHH
+doToTpodHbII

XeMOTPO(HbIN

canpoTpodHbIiA

CanpoTpPO(HBIN

rapasuTUIeCKUi
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Kakue opraHe/ibl XapaKTepHbI /i/Is1 KJIETOK BBICIIMX PacTeHUH
+A1po

+1UTOMIIa3Ma

xpomarocdop

+XJI0pOIJIaCThI

+MUTOXOHAPUUN

YTo pa3BHBaeTCs U3 CIOP Y BHICIIUX CMIOPOBBIX PaCcTeHHI
+rameTopuT

ciopo¢uT

Uto pa3BHBaeTcCA M3 3Ur0Thl Y BBICIIMX CIIOPOBbIX paCTeHUH
T10/I0BOE TTOKOJIeHUe C TaMeTaHTUsIMU

+0ecriosioe TIOKOJIEHHE CO CITIOPaHTUSIMHU

I' e HaxoAMTCA MO/IOBOE U Oecrio/Ioe MOKO/IeHHe Yy MX0B

+Ha OJHOM pacTeHUU

Ha pasHbIX pacTeHUsIX

N3 uero BeIpacTaeT pacTeHue Mxa

+13 CIIOphI

13 3UT0ThI

3 yero BhIpacTaeT KOpo6ouKa y Mxa

13 CIIOPBI

+U3 3UT0OThI

ITouemy npouecc odpa3oBanusi Topga cBA3aH co cparHOBBIM MXOM
MOX TocesisieTcst Ha 6osiote

+3a/1ep>KUBaeT BJIary

+He rHUeT B TOJILLE OT/IOXKeHUN

UTo C/Iy)KUT OrpaHMYHUBAOIM (PAaKTOPOM B IMKJ/Ie pa3BUTHSA CIIOPOBBIX PacTeHHI
BO3JyX

+BO/Ia

TemriepaTypa

Cropbl KaKkoro u3 Ha3BaHHbBIX PacTeHN MPUMEHSAT B MeTa/UIyprum, NUPOTeXHHKe,
MeJuLHHe

MarnopoTHUK

MOX

+11/71ayH

XBOLL]

IIpeo6/1aaroiiee MOKoO/IEHMH Y MOX000Pa3HbIX

+ramMeTopuT

criopodut

ITpeoOs1afaromee MOKO/JIEHHH Y XBOIe00pa3HbIX

rametTopuT

+CcropouT

CKO/IBKO KJ/IeTOK B 3apOAbIlIeBOM Melllke (KeHCKHi rametodur)?
+8

6

4

2

0

ITonaB Ha pbUIbIle NeCTHKA, NbUIbI[eBas rPaHy/ia B pe3y/bTaTe ie/IeHUs JaeT HavaJio...
+TeHepaTUBHOM KJIeTKe

+KJIeTKe KOTOpasi Pa3BUBAETCs B TIBUIBLIEBYIO TPYOKY

STLIeK/IeTKe

ITocse gocTIOKeHHsI reHepaTHBHOM K/IeTKOH HU3a NbUILLEBOH TPYOKH OHA /|e/TUTCA. ..
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Ha TpU CriepMust

+Ha JiBa criepmMusi

STULIEK/IETKY U CLIEPMUIA.

IIpu C/TUAHUM CTIePMHUS C AWLEK/IeTKOMN NMPHU ABOWHOM OIJIOA0TBOPeHNH Yy IIBeTKOBBIX
odpa3syercs

+AUIJIONAHasa 3Urora

3HZOCTIEPM

WHTeryMeHT

WIMOTeLrn

C/MsiHMe criepMMs C IeHTPa/IbHOW JUIIOU/JHOM KJ/IETKOH MPH ABOMHOM OII0/J0TBOPEHUM
y IlBeTKOBBIX AaeT HayasIo...

JATIJIONTHOM 3UT0Te

+5HA0CTIEPMY

WHTer'yMeHTY

UTTOTELHIO

YTO COAep)KUT NbUIbIieBOe 3ePHO?

L|eHTPa/IbHYIO KJIeTKY

+BereTaTUBHOE /]P0

SULIEKJIeTKY

+ reHepaTUBHOE /]P0

Kak Ha3bIBaeTcsi )KeHCKHH 3apOCTOK y NOKPBITOCEMEeHHBIX PacTeHui?
ceMsIrouKa

+3apo/bIlleBbIi MeIoK

cemsi3auaToK

N3 uero pa3BuBaeTCsi My)KCKOH 3apOCTOK Yy MOKPbITOCEMEHHBIX?
+MUKPOCTIOPbI

TIBTMHKA

TBIUMHKA

3 yero o0pa3yerTcsi IHAOCIEPM CeMEHH MOKPBITOCEMEHHBIX...ccvteseessssnss
CTIOpPbI

SIMLEKIETKA U CIIePMUS

+IUTIJIOUHOTO s/Ipa U CIIepMHUst

XapakTepHble YepThl MOXOBU/JHBIX...

+TIPUKPEIISIOTCS K TTI0UBe PU30UAaMU

+B TeJie 1peob/ialaeT aCCUMUJISALIMOHHAS TKaHb

TIPEe/ICTaB/ISIFOT COOOM TOJTBKO ABY/IOMHbBIE PAaCTEHHUS
TIPe/ICTaBJISIIOT COO0 TOILKO OJJHOZOMHBIE paCTeHHS

y HUX BII€PBbIe B IBOJIIOLIUU TIOSIB/ISIFOTCSI KOPHU
XapakTepHble NPU3HAKH MOKPHITOCEMEHHBIX PAaCTeHHi. ..
+KCHemMa COCTOUT U3 COCYZI0B

+(hopMHUPYIOT LIBETKU

ceMeHa JieXkaT OTKPBITO

Kcuema 6e3 cocyzmoB

BO (b/103Me HeT K/IeTOK-CITyTHUIL]

B cocTaB 0Ko0J/I0LBeTHUKA JABY/I0/IbHBIX PACTEeHHH BXOJSAT. ..
+BEeHUMK

+yaieyka

TBIUMHKA

MeCcTUK

L[BETOHOKKa

CnopouT MOX000pa3HBIX COCTOMT H3...
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+KOpOO0YKH

+HOKKU

raycTropuy (IIprCOCKK)

TIPOTOHEMbI

TOKpbIBa/bLa (MHAY3USI)

pPU30UI0B

IIpeacTaBuTe/IM CeMelCTBA KPeCTOLBeTHBIE. ..
+Karycra

+ropuMLia

+0prokBa

ropox

apaxuc

tacosnb

ITanopoTHUKO0OpPa3Hbie 00BeAMHSIOTCA B IPYNITy BBICIIMX PacTeHUH NMPU3HAKaAMHU. ..
+Ha/Muve BereTaTUBHBIX OPTaHOB.........c.c.cc.n.... ctebJsi, TUCTHEB, KOPHS
+pa3MHO)KeHHe CIIopaMU ¥ HeoOX0JUMOCTh Ha/TMUMsI BOABI /IS OTI/IO/JOTBOPEHUST
JIMCTOPACIIONOXKEeHHE - CyIIPOTHBHOE

O/IMHAKOBBIM TUII CITOP

criopoobpa3oBaHue U (OTOCHHTE3 BCerza MPOUCXO/AT Ha pa3HbIX moberax
IIpu3HaKamMu OAHO/I0/IbHBIX PACTeHUH SIBJIAIOTCS. ..
CTep>KHeBasi KOpHeBasi CCTeMa

+Tapa’siiesibHOe YKUIKOBaHUe JIUCTa

+0JlHa CeMs0/11 B CEMEHU

ceTuaToe )KUIKOBaHUe JIUCTa

[iBe CeMsiZIoNy B CeMeH!

K 3e/1eHbIM B0/JOPOC/IAM OTHOCATCA ...

+crnMporupa

JlaMUHapusi

dykyc

TIUHHY/ISIPUS

+XJ1aMH/JJOMOHaZia

+ yJIOTpUKC

Cnopodut M0x000pa3HbIX COCTOUT H3...
TOKpPbIBasIbL{a (MH/Y3Us1)

pU301/I0B

rayctopuu (IprUCOCKK)

+KOpobO0UKU

TPOTOHEMBI

+ HOXXKU

CemeiicTBa LIBETKOBBIX PAaCTeHH, 0OTHOCAIHECS K K/1acCy /IBy/A0/IbHBIE,...
JIJIeViHbIe

+11ac/1eHOBbIE

+6000BbIE

+30HTUUHbIE

OpXH/IHbIE

3/1aKOBbIe

IlpeacraBuTeu cemeiicrBa 6000BbIe. ..

penuc

+ropox

TI0J/IbIHb

+caconb

JIaH/IBILII
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+ cod

K npu3Hakam ABYA0/IbHBIX PacTeHU# OTHOCATCA. ..
+Ha/Muue BYX CeMsi/J0/IbHbIX JTUCThEB

+KOpHeBasi cCTeMa MPerMYILleCTBeHHO CTep>KHeBast
JKAJIKOBaHUE JINCThEB MapaJsiiesibHoe

KOpHeBasi CCTeMa MpernMyll{eCTBeEHHO MOYKOBaTas
3arac mUTaTe/bHBIX BeIlleCTB — B SH/0CIIepMe

Jinsi cemeiicTBa 3/1aKM XapaKTepHbI TaKue MPU3HAKH, KaK...
710/ KOpoOOouUKa

CMelllaHHasi KOpHeBasi crucTeMa

COLBeTHE TOJIOBKA

+117107, 3€pHOBKA

+/IMCTOBOE BJIarajuiie

3anacHbIMHU MMTATe/ILHBIMHU BellleCTBaMU CHHe-3e/IeHbIX BOA0POC/iei SIBJIAIOTCA ...
+BOJIIOTUH

XKUP

XpU30/laMUHapUH

+1[MaHO(QULIMHOBbIE TPaHY/IbI

JlaMUHapUH

TJINKOTeH

K npu3HakaMm, yKa3bIBalOIMM Ha MPUHA/A/I&KHOCTh MXOB K BBICIIIMM PaCcTeHHSM,
OTHOCATCA. ..

0CMOTPO(HBIN crIocob MUTaHUS

CIIOCOOHOCTh K JBIXaHUIO

+auddepeHiMalvs BereTaTUBHOTO TeJjla Ha OpraHbl

Hajuuue TKaHei

+MHOTOK/IeTOUHbIE OPTaHbl Pa3MHOXKEeHUSsI

HeTIOABYKHBIN 00pa3 XKU3HU

JIisi ceMeiiCTBA PO30LIBETHBIX XapaKTePHbI MPU3HAKH. ..

JIeTleCTKOoB 4

COLIBeTHE TOJIOBKA

+TBIYMHOK MHO>XECTBO

+yalemCcTUKOB 5

/10 Sirofia

Jinsi cemeiicTBa C/10)KHOLIBEeTHBIE XapaKTePHbI TaKUe NMPU3HAKH, KaK...
+117107, CeMsAHKa

T/710/] 3epHOBKa

colBeTHe KUCThb

+couBeTHE KOP3UHKA

COLIBeTHe 3aBUTOK

K 0ypbIM BoiOpOC/IAM OTHOCSITCA ...

criiporupa

+capraccym

BOJIbBOKC

pykyc

+1aMUHapusi

xJiopesna

Poja pacTeHuii, oTHOCSIIIMECH K OT/ie/ly ro/IOCEMeHHbIe ,...

+KUTTapuC

naabma

bepesa

6aMOyK

35



+/IMCTBEHHULIA

+ MOXOKeBeIbHUK

IlpeacraBuTe/ M CeMelCTBA Nac/eHOBBIE. ..
LUKOpUI

10/,COJIHeYHUK

+TOMaThbI

OOSIPBIITHUK

+KapTodesb

+ GakIaXaHbl

HNmeetcs 11 10/10BOe pa3MHO)KeHHE Y X/10pe/lIbI
Aa

+HeT

HNmeetcs 11 110/10BO€ pa3MHOKeHHe Y CIIMPOrupbl
+aa

HeT

3pesblii ciopoUT TaMMHAPHUHA 3TO

+UIIJIOUIHOe pacTeHue

rarviouHOe pacTeHue

B )XM3HEHHOM IJUKJIe Y MOXOBH/HBIX Npeob/iajaer
criopodut

+rameTouT

I'ameTouT MOXOBUAHBIX NMpe/CTaB/IeH

+ «icTocTebeNbHBIM pacTeHHEM»

KOPOOOUKOM ¥ HOXKKOM

Cnopo(uT MOXOBH/AHBIX Npe/CTaB/IeH
«cToCTe0eTbHBIM paCTeHHeM»

+KOpOOOUKOM 1 HOXKKOM

YTo pa3BUBaeTcs U3 CIOPbI MXOB?

+IIpOTOHEMa

KOpOoOOUKa Ha HOXKKe

1/1a3MojieMMa

charHoH

Mo)XHO /14 CYMTATh KYKYIIKHUH JIeH OAHOJOMHbIM pacTeHuemM?
Ja

+HeT

Mo>kHo /11 cunTaTh charHyM OJHOAOMHBIM pacTeHHeM?
+aa

HeT

CoBpeMeHHBIe NaNIOPOTHUKOBHU/HbIE NIPOU30LLIH OT_
+/1eBOHCKUX TTPUMUTUBHBIX [AalIOPOTHUKOB
Me3030MCKHX CeMEeHHBIX MarlOPOTHUKOB
TJIayHOBU/JHBIX

30CcTepopuIoUTOB

Cnoco6Hb1 i ITanopoTHUKOBHAHBIE K BTOPUYHOMY POCTY?
74, TaK KaK y HUX UMeeTCs] KaMOuit

+HeT, Tak KaK Y HUX KaMOuii OTCYyTCTBYeT

B >KH3HEeHHOM LMKJIe MPe00/1afiaeT CIOPOPHT Y....ccoeereesueeens
+11lnayHOBUAHBIX

+XBOILeBU/IHBIX

+11anopOTHUKOBUHBIX

+I"'onocemeHHbIX

+IIoKpBITOCEMEHHBIX
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MoxX0BUHBIX

B >KH3HEeHHOM LMKJIe MPe00/1aJiaeT FaMETO(HUT V...coeererereesnees
[1nayHOBHUHBIX

XBOLLEBUHBIX

[TarnopOTHUKOBUAHBIX

I'oyiocemMeHHBIX

[TokpbITOCEMEHHBIX

+MOXOBUHBIX

Jns cnop IlnayHa 0y/1aBOBHAHOTO XapaKTEPHO

+rarIougHOCTb

JUIUIOUHOCTD

TeTParviOnJHOCThb

TTOJIUTIJIONJHOCTD

I'amerodur IlnayHa 0y/1aBOBHJHOTO MPeACTaB/IeH
micTocTeOesTbHBIM pacTeHHeM

+3apOCTKOM

JIMTIOKOJ M

Korpaa npoucxogur meiio3 y njiayHoB

+Tpy 06pa3oBaHUU CTIOP

TIpy 00pa30BaHUU TaMeT

Kakoe yc/ioBHe He00X0/{UMO /I/Isi HOPMA/IBHOT'O Pa3BUTHA 3aPOCTKA IVIAYHOB?
+cuMOMO03 ¢ TpUOHMIIeH Tprba

Ha/Muve pacripoCTpaHUuTesnen Criop

CUMOMO3 C BOZIOPOC/IBIO

Ha/Muue a30TQUKCUPYIOLIUX OaKTepuii

Moxno 14 cuntarh BCE 1ny1ayHbl paBHOCIIOPOBBIMM PaCTeHUSAMM ?
Aa

+HeT

MoxHo 1 cuyutaTth BCE XBOIM paBHOCIIOPOBBIMHM pacTeHUAMM ?
+aa

HeT

OT/INUHUTETLHOH 0CO0EHHOCTBHIO CIIOP XBOIEH AB/IACTCH HATHUME. ..vvcvrrerssosessns
+3/1arep

CcTpoOMI

criopousIoB

criopaHruohopoB

Ilnacrunka aucra IIfuToBHNKA MY)KCKOT'0 HEKOTOpPOe BpeMs pa3BHBaeTcs B IOYKaxX B
3emJie, yepe3 Kakoe K0/IMUeCTBO BpeMeHH IJIACTUHKA JIMCTa MOSBJ/IAeTCH Ha/|
MOBEPXHOCTHI0 NOYBbI?

+Ha TpeTUu rojj

Ha BTOPOM IO/

BECHOM T1epBOro roja

OCEeHbI0 MepBOro rofia

Ha MOSThIM TO/

I'ae o6pa3yroTcs copychl y nanopoTHuka II{uToBHMKA My»XCKOTro
+Ha HWKHEeH TTIOBePXHOCTH BalH

Ha 3apoCTKe

Ha KOPHSIX

y MaropoOTHUKOB COPYCOB HET

Korpa nosasunuce nepsoie I'ostocemeHHbIe pacTeHUs?

+50-250 M. neT Ha3aj

300 — 350 mu1. sieT Haszaf,
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00 ms1. et Ha3azx

50 M. neT Hazaj

I'oocemeHHBIe IPOU30IIL/IH OT ....

JIeBOHCKUX TTPUMUTHBHBIX [1alIOPOTHUKOB
Me3030lCKHUX CeMEHHBIX MarlOpOTHUKOB
+T1a71e030MCKHX CEMEHHBIX MarlOPOTHUKOB
TJIayHOBU/JHBIX

30cTepoduioUToB

TICUJIOTOBUAHBIX

Kakue apomop¢o3bl nnpyBe/iu K NosAB/1€HUIO0 I'0/I0CeMEeHHbIX?
+pa3BuTHe raMeTO(PUTOB Ha criopodure;

+T1epeHOC MbLIbLbI 10 BO3AYXY

+pa3sMHOXKeHHEe CeMeHaMU

peayKisa KaMOust

pa3MHOXKeHHe CropaMu

raMeTo(uT pa3BUBaeTCs OT/[e/TbHO OT criopoduTa.

Ha CIIopoduTe TOSIB/ISIETCS KOPEeHb, HACTOSAIIMe CTeOe/Tb U JIUCTbS.
Yem npejacTaB/IeH CIIOPO(MUT ro/10ceMeHHbIX ?
+nucTocTebeIbHBIM pacCTeHHEM

TMbUIbLIEBBIM 3€DHOM.

raryiouJHbIM SHA0CIIEPMOM C IBYMsI apXeTrOHUSIMH.
OTCYTCTBYET

UYeMm npeACTaB/IeH MY)KCKO raMeTO(UT ro/I0CeMeHHbIX?
nucroctebesTbHBIM pacTeHHeM

+TIbUIbLIEBBIM 3€PHOM.

rarviOUHBIM SH/I0CIIEPMOM C JBYMS apXerOHUSIMU.
OTCYTCTBYET

Yem npeacTaB/IeH )KeHCKUI raMeTO(UT ro/10ceMeHHbIX ?
nucTocTebe/TbHBIM pacTeHHEM

TMbUIbLIEBBIM 3€DHOM.

+Tarn/IouJHbIM SH/I0CTIEPMOM C JBYMSI apXerOHUsIMU.
OTCYTCTBYET

YKaxuTe BpeMsi, KOTOPOe XBOMHKH )XMBYT (CyIIIECTBYIOT) Ha YKOPOUEHHBIX Mmoderax
COCHBI

+2-3 roga

rof

4 rona

5 net

MOCTOSIHHO, HUKOT'/Ia He OrajatoT

Korpa nosssunces IIokpbITOCEMeHHBIE pacTeHus?
+30 M JieT Hazaf,

00 mu1 et Ha3zaz

50 mn neT Ha3zaj

200 mn et Hazaf,

IIBeTKOBBIE MPOU3O0IIIN OT__

JIeBOHCKUX MMPUMHUTHBHBIX MAallOPOTHUKOB
+Me3030MCKHUX CeMeHHBIX MarlopPOTHUKOB
T1a/1e030MCKUX CeMEHHBIX MarlOPOTHUKOB
T/IayHOBUAHBIX

30cTeporioduToB

TICU/IOTOBU/IHBIX

Bei0epuTe cemeiicTBa Ki1acca /By/jo/1bHBIE
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+KpectorseTHble
+Po301IBeTHbIE
+BboboBbIe
+IlacneHoBble
+C0>KHOLIBETHbIE
JluneliHnble
MSTIUKOBBIE
Bei0epuTe cemeiicTBa Kiacca OHO/J0/TbHBIE
KpecrouseTHbie
Po3oiigeTHBIE
Bo6oBbie
ITacieHoBEIe
C/10)KHOLIBETHBIE
+JIunelinele
+MSAT/IUKOBBIE
Bbi0epuTe 13 CrIMCKa Mpe/CTaBUTe e, KOTOPbIe 0THOCATCA K ceMelicTBY KpecTonBeTHbIe
+paric

tropuuiia
+Karycra

+penuc

K/TyOHMKa
dbuzanuc

MO/ COTHEYHUK
JIyK

cost

Bobi0epuTe 13 criMCKa Mpe/CTaBUTe/Ied, KOTOPbIe OTHOCATCA K ceMelicTBY Po3onBeTHbIe
+KyOHMKa
t+yepelIHsa
+MasiHa

+510/10H5

paric

JIOMyX

aKawus >keyras
JIAH/BILL
Bbi0epuTe U3 CIIMCKa Mpe/CTaBUTe e, KOTOPbIe 0THOCATCA K cemelicTBy boOoBbie
tKjieBep
+/110LIepHa
+akarnus >kesras
+cos

MaJjiMHa

Karycra
KapTodesb

JIAJIAA
Bobi0epuTe 13 CrIMCKa NMpe/CTaBUTe/Ied, KOTOPbIe OTHOCATCA K cemelicTBy Ilac/ieHoBbIe
+KapTodesb
+Tabak AyImuCThIN
+duzanuc

+mieper]

paric

yepeLLHs

KJIeBep

KYKypy3a
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Bobi0epuTe U3 ClIMCKa Mpe/iCTaBUTe e, KOTOPbIe OTHOCATCA K ceMelcTBY CJ10)KHOI[BETHBIE
+T10/ICOJTHEYHUK

+MaTh-U-Mauexa

+J10ITyX

+aCTphl

cost

puc

YECHOK

SAOJIOHS

Bri0epuTe 13 ciicKa NpeACTaBUTe e, KOTOPbIe 0THOCATCA K ceMeicTBY JInneiiHbie
+ JIYK

+4ecHOK

+crapxxa

+jIaHgbIIIT

TeTyHU!

TM0/ICOJTHEYHUK

caxapHblid TPOCTHUK

nepet|

Bbi0epuTe U3 CIIMCKa Mpe/iCTaBUTe/IeH, KOTOPbIe OTHOCATCA K CeMeHCTBY 3/1aKu
+oBec

+TKyKypy3a

+puc

+caxapHbld TPOCTHUK

peauc

BUKa

TabaK JyIIMCThIA

MaThb-U-Mayexa

IIpeacraBuTesieM cemeiictBa BoOoBbIe AAB/IsAETCA. ..
+akars Oeast

OOSIPBILIHUK KPOBaBO-KPaCHBIM

yepeMyxa 0ObIKHOBEHHasI

YKUMOJIOCTb JIeCHast

COop xBolIeH 0CyLIeCTB/ISIETCA B Mepuo/bI.
3UMHUM

3UMHe-BeCeHHUM

OCeHHe-3UMHUU

+BeCeHHU

+/1IeTHUM

TIpy MOHTHPOBKE PacTeHMH, MPejHa3HAYEHHBIX /I/Isl XpaHeHHUs B repoapum,
HCNOJIB3YIOT. ..

TUIOTHYIO LIBETHYIO OymMary

KaHLIe/IIPCKUN Kieu

+K/elKble OyMa)KHbIE TTOJI0CHI

TJIOTHYIO TEMHYIO Oymary

+TIJIOTHYIO CBET/yr0 Oymary

COop ¥B NPOBOJUTCS B nepuo/ibl.
+11031HeBeCeHHU

+/1IeTHUMN

paHHeBeCeHHUM

paHe-0CeHHUM

T103/IHEOCEeHHUM
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ITpu cOGope oyBaHUYHMKA JIeKapCTBEHHOT0 HE00X0/[UMO /IOTIO/THUTE/THHO YYUTHIBATh U
3anMChbIBaTh Ha 3THKETKAaXx...

+0KpacKy KOPHEBOM CUCTEMBI

JUIMHY PaCTeHUsI

hopmy cTebs

+0KpacKy $13bIYKOBBIX JINCTHEB

Pacrioyio’keHre Hapy>KHBIX JTMCTOYKOB 00epPTKH
IIpu cObope MaH)KeTOK He00X0/[UMO AOMOTHUTE/IHHO YYHTHIBAaTh U 3alIUCHIBATh HA
ITHKETKaXx...

JUIMHY PacTeHUs

hopmy cTebns

+1]BeT JINCTLEB

XapakTep pacceueHust IMCTHEB

+0KpacKy KOPHEBOM CUCTEMBI

CorBeTHe CJI0KHBIN 30HTHK 00pa3yercs y...
MOPKOBHU

TIIIEHUL[BI

nyKa

+yKporia

ConBerne KHCTh o0pa3yercs y...

MODKOBH

TI0/ICO/THEUHUKA

yKporia

+KalyCTbI

CorBeTrune MeTe/IKa odpa3yercs y...

+oBCa

TIIIEHUL[BI

DPXKU

SUMEHST

ConBerne MeTe/IKa o0pa3syercs y...
yepeMyxu 00BIKHOBEHHOM

+CcupeHn 0OBLIKHOBEHHOM

JIeLUHBI 0OBIKHOBEHHOM

aKal[iy >KeJITou

Corerre pa3BuinHa odpasyercs y...
vpuca

I'BO3JIUKH

POMaIIIKH

+He3a0yaKu

IIpeacraBuTesieM cemelictBa bo0oBbIe sIB/IsieTCH. ..
+I0HHUK OeJbIit

racjieH CJ1aIKO-TOPbKUH

MSITJIMK JIyTOBOM

0/lyBaHUYMK OOBIKHOBEHHBIN

IIpsiMocTOSIUMiA THII CTE0/Is1 XapaKTepeH /JIAl. ..
+exku cOOpHOM

rOpOIIIKA MBIIITMHOTO

Oy/IpbI TUTIOITIEBU/THOU

JIarTYaTKy T'yCUHOM

Corerne mUTOK o0pasyercsa y...

+516/10HH

CMOPOZIVIHBI
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TPYILIN

BUIIIHU

BereraTuBHOEe pPa3MHO)XeHHE CTe0/IeBbIM YepeHKOBAaHHEM XapaKTepHO AJIA. ..
MaJIiHbI

+CMOpPOJHNHBI

BUIIIHA

TPYLIN

Pa3MHO)XeHHe YCHKaMH XapaKTepHO JAJIA. ..
CBEKJIBI

+K/TyOHUKH

YyecHOKa

OpIOKBBI

Bonpocs! onpoca o Teme: « «I{apcrBo I'pu6bl. IlapcTBo pacrenus. Oco6eHHOCTH
cTpoeHusi. BupoBoe u Mopgosioruyeckoe pazHoodpasue»»

1. CKOJTbKO BH/IOB TPHOOB M3BECTHO HayKe?

2. Kaxk Ha3biBaeTcst rpubHULIA?

3. Kak Ha3bIBatOTCSI HUTH TPUOHULIBI?

4. Kakue opraHouzibl OTCyTCTBYIOT B K/IeTKaX HaCTOSIIUX IPUOOB?

5. KakoBbl 0COOEHHOCTH CTPOEHHS KJIeETOUHOM 000/I0UKH HACTOSIIIINX TPHOOB?
6. KakoB Tumn nutaHust rpuboB?

7. B kakoit popme OTK/Ia/IbIBaeTCs 3aTlaCHOM yTrieBo| y rpu0oB?

8. Kakue ¢opmbl 6ecriosioro pasMHOXXeHHsI XapaKTepHBI /151 TPUO0B?

9. Kak Ha3bIBaeTcst MuLlesiii Tprba, orieTaroImyii KOpHU JiepeBa U Jjaxke
TPOHUKAOIIUKA BHYTPb €r0 K/IeTOK?

10. Kakue BeljecTBa 1o/iyuatoT KOpHU ZiepeBa OT MUL{evs Tpuba?

11. Kakue BelljecTBa rosyyaeT MUL[e/IMI OT KOpHel JiepeBa?

12. Kakoe 3HaueHre UMEIOT TPYOOUKU Y TJIACTUHKU Ha HYKHEeM YaCTH LLTSITKU
TJI0/IOBOTO Tesia rpuba?

13. Kakwue pa3HoBuAHOCTH TUMeHO(hOpa Y 6a3uuanbHbIX rpUOOB.

14. Kak npoucxoaut 6ecriosioe pa3MHOXKeHHe MyKopa?

15. Kak nporcxoauT mosioBoe pasMHOKeHUe MyKopa?

16. YeMm rprbHUIIA TEHULIW/IA OTIMYAETCS OT TPUOHMIIBI MyKOpa?

17. Kak ucrnonb3yercs neHULyuI?

18. KakoBbl 0COOEHHOCTU CTPOEHUS APOXIKEH?

19. KakoBbl 0co6eHHOCTH 6eCrooro pa3MHOKEHHUST JPOXOKen?

20. Kak ucrionb3yroTcst poxiku?

21. K KakoMy K/1aCcCy OTHOCATCS TIeHULIAJLL, JPOXIKU?

22. Kakoii rprb OTHOCUTCS K 3UTOMULIETaM?

23. Kakuie rpubbI OTHOCSTCS K 6a3u[uOMHULIeTaM?

24. Kakue rpubbl OTHOCSTCS K aCKOMMLIETaM?

25. CKOJBKO sifiep B K/IeTKaX IIISIIIOYHbBIX TPUOOB?

26. /3 KaKMX yacTeil COCTOUT IJI0/I0BOE TeJIO HIISTIOYHOro rpuda?

27. Kakuie rpubbI-11apa3uThl TOPa)KaroT 371aKU?

28. Kakoii rpu6-mapa3sur mopakaet KapTodesn?

29. Kakue rpubbI-riapa3suThl OPaXKaroT /1ePeBbsi?

30. Kakue mepsl HarOosee 3hdekTUBHBI 7151 60pLOBI ¢ rprbaMu-TIapa3uTaMu?
31. I"'me BCTpeuaroTCs TMIIAMHUKUA?

32. Kakue ¢puK0OOMOHTBI BCTPEYAOTCS B JIMIIAMHUKAX?

33. Kakue MUKOOMOHTBI BCTPEUAIOTCS B JIMILIAMHKKAX ?

34. Kak pa3aMHOaroTCs TMIIaUHUKA?

35. Ha Kakue THUTIBI AeSTCS TUIAMHAKA B 3aBUCUMOCTH OT BHEIITHET0 00/TKa?
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36. Kakvie pa3HOBHUIHOCTH CJ/I0€BHIL[a JIUILIAWHUKOB PAa3/IMYalOT B 3aBUCUMOCTH OT
ocobeHHOCTeN pacriosioykeHust rug rpuba v BOAOpOCei?

37. [ToueMy NMUIIAfHUKY Ha3bIBAIOT OMOIOTMUECKUMY UHAWKATOPAMHU UHCTOTBI
BO3Ayxa?

38. [Tepeuncivre cucTeMaThyeCcKye KaTeropuy, Ha KOTOpbIe [e/IMTCA L{apcTBo PacTenus
B [1OPsiIKe YKPYITHEeHUs.

39. Ha kakue nozajapcTBa feurcs napctso Pacrenus?

40. Kakue pacTeHust OTHOCATCSI K HU3LIKMM CIIOPOBBIM?

41. Bogopocin, KoTopble HAXOAUTCA B TOJILLE BOJABI BO B3BeLLIeHHOM COCTOSIHUU WA
aKTUBHO I1/1aBalOT, Ha3bIBAKOTCA .......... , Te, KOTOpbIe BelyT MPUKPeTUIeHHbI 00pa3 KU3HU —
42. Teno Bojiopoc/elt Ha3bIBAETCA .......... , WA ...........

43. KrneTtku Bopopocieli moBepx rja3MaieMMbl UMEIOT .......... U3 .coeennn.

44, X/10pomniacTbl BOAOPOC/Ied Ha3bIBAlOTCA .......... , B HUX cojiepsKaTcsi 0cobble
CTPYKTYPBI, BOKPYI' KOTOPBIX OTK/IaZbIBAETCS KPAXMaJl — ...........

45, @dopMEBI TI0JIOBOTO TIPolLiecca y BOAOPOCIe pa3HOO0pa3HbI — .......... 5 eeeeeanne 5 eeeeeanne ,
.......... 1% ST

46. Si1eK/IeTKN pa3BUBAIOTCS B XKEHCKUX TaMEeTaHTUSIX — .......... , CTIepMaTO30M/bl — B
MY)KCKUX TAMETaHIUAX — ...........

47, Y Bogopocieli U3BeCTHbI TPU (POPMbI PeIYKL[MY TeHeTUYeCKOr0 MaTeprana — .......... ,
.......... 0 %

48. Y 60/BIIMHCTBA BOOPOC/IeH B )KM3HEHHOM I[UKJIe ITpeo0IajaeT .......... daza.

49. [TopBY>KHBIE CITOPBI BOAOPOC/IEN Ha3bIBAKOTCA .......... , HETIOJIBW)KHbIE — ...........

50. Otpen 3eneHble BOJOPOC/IN BK/IHOUAET OKOJIO .......... BH/IOB.

51. UeM cTpoeHue X/10pesijibl OTJIMYAeTCs OT CTPOEHUS XJ1aMUOMOHa/bI?

52. Kak npoucxogut pasMHOXKeHue XI0Peibl?

53. Kak Ha3bIBatOTCS CIOPBI XJIaMUOMOHA/IbI?

54. Kak Ha3biBaeTcsl Tesio Boiopocieii?

55. [TpuBesvTe pUMephbl TPeX NpefCTaBUTe/eN OLHOK/IeTOUHbIX BOZAOPOCIen?

56. Kak ocytecTBiisietcst 6ecrionioe pa3MHOKeHHe XJIaMUJOMOHA/IbI?

57. Kak ocymecTB/iseTcs 11o/10Boe pa3MHOXXeHHe XJ1aMUJOMOHa/IbI?

58. Kak ocymecTtsiisieTcsl pasMHOXeHHe XJI0peslibl?

59. Kak ocy1jecTB/sieTcs 110/10BOe pa3MHOXKeHUe CIIUPOrUphI?

60. UeMm ripeficTaB/ieH CriopoUT JaMUHAPUU?

61. I'e pa3BuBarOTCd raMeTaHruy y jjaMMHapuu?

62. Kak Ha3bIBatOTCSl raMeTaHT UM Y BOJOPOC/Ien?

63. Kakoe nokosieHue ripeobiaziaeT y laMUHapUn?

64. Kakue Bo/jopoc/i 0OMTArOT Ha CaMbIX OOJBIIMX TTyOUHAX?

65. Otnen MoxoBy/iHbIe HACUUTBIBAET B HACTOSILLIee BPEMS .......... BUJIOB.

66. B >K13HEHHOM LIMK/Ie MOXOBH/IHBIX ITPe00/IafIaeT ...........

67. Moxoo06pa3Hble Pa3MHOXKAIOTCS ...........

68. Criopel, Kak ¥ y BCeX BBICIIIUX PAaCTeHUM, 00pa3yroTcs .......... , U UMEHOT .......... Habop
XPOMOCOM.

69. CriopoduT MXOB MPEJCTABIIEH ...........

70. ['amMeTO(pUT MXOB NPe/CTABJIEH ...........

71. 'ameTOo(UTH! HA3bIBAIOTCS [IBYIOMHBIMU, €CJH ...........

72. AHTEpUIMY ¥ apXeroHn y MXOB 00pa3yloTcs Ha ...........

73. ITo MopdosornueckuM 0COOEHHOCTSIM CTIOP MXU OTHOCSATCS K ......... pacTeHUsIM.
74. 7151 ciisTHUS TIOJIOBBIX KJIETOK HeoOXouMa ...........

75. ITocsie oniofOTBOPEeHUs U3 3UTOTHI pa3sBUBACTCA ...........

76. W3 criopel Mxa pa3sBUBaeTCA ...........

77. UYem ripezicTaBsieHO Oecriosioe OKO/IeHe KYKYIITKHMHA JTbHA?
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78. UeM 1ipe/icTaB/IeHO 10JI0BOE TTIOKOJIEHUE KYKYILIKWHA JIbHA?

79. [TepeuncivTe ranaoujHble CTPYKTYPhI MXa.

80. Yro npescTaBsieT o060 raMeTopUT KyKYIIKHHA JTbHA?

81. Yro npefcTapiiseT cob0i CriopodUT KYKYIIIKUHA JThbHA?

82. Korzga npoucxogut Melio3 B LIMK/Ie pa3BUTHS MxXa?

83. OTnuuaroTcst M MOphOIOruYecKy Criopbl MXOB?

84. OT KakoW rpyIrbl BOAOPOC/IeN TPOU30IILIN BICIIME Ha3eMHbIe paCTeHHUs?
85. CKO/IbKO BU/I0B HACUMTHIBAIOT COBPEMEHHbIE T/IayHOBU/IHbIE, XBOLLEBU/HbIE,
NaroOpOTHUKOBU/IHbIE?

86. Yem ripesicTaB/ieH CIIOpodUT ¥ raMeTo(UT TlayHa Oy/I1aBOBUIHOTO?

87. Yem ripeficTaB/ieH CriopoUT U raMeTOo(UT XBolija MOJIeBOr0?

88. Uem npejicTaB/ieH criopo®UT ¥ raMeTo(UT IIIUTOBHUKA MY>KCKOT'0?

89. OJHOZOMHBIe WM IBYZJOMHBIE 3aPOCTKH Yy TulayHa 0y/1aBOBH/IHOTO, XBOIIA
T10J/1eBOT0, LIUTOBHUKA MY>KCKOTQ?

90. Korza nporcxogut Meiio3 B LUK/Ie MylayHa O0y/1aBOBUAHOTO, XBOLI[A TTOJIEBOTO,
L[UTOBHUKA MYKCKOTO?

91. [TnayH Oy/1aBOBHIHBIMN, XBOII] TIOJIEBOM, LIIUTOBHUK MY)KCKOM pacTeHust
PaBHOCIIOPOBELIE?

92. [TnayHbl, XBOLLM, TAIIOPOTHUKY — KaKHe U3 3STUX paCTeHUM TOBKO PaBHOCIIOPOBLIE?
93. Kakue pacTeHust UMeIOT CIIOpPHI C 3j1aTepamu’?

94. CpaBHuTe CTpOeHHe MaropoTHUKA U Mxa. B uem oTnmums?

95. Uem nipe/icTaB/ieH CrIOpOMUT IMariopoTHUKA U ClIOpOdUT Mxa?

96. YeM nipesicTaB/ieH raMeTO(UT MariOpoTHUKA U raMeTOPUT Mxa?

Tema: «IlapcrBo JKuBoTHbie (Animalia). [ToarapcrBo [Ipocreiimmue (Protozoa).
IToanapcrBo MHorok/ieroudbie (Metazoa). XapakTepucTHKA U (PU/IOreHeTHYeCKHe CBSI3H
THUIIOB»

KomnbromepHoe mecmupoeaHue (TCk):

Bbibepume 00uH uau HeCKo/bKO 8apuaHmos 0meemos:
CB000AHO)KUBYIIIUMH )KUBOTHBIMH SIBJISTFOTCA. ..
+TUsIBKa

+06enka

ackapuza

MevyeHOUHbIH COCaTbIUK

MaJISIpUMHBIN [171a3MO/IUN

ITapa3uTamMu AB/IAIOTCA OAHOK/IETOUHBIE. ..
+1erMaHuu

+nsaMOTIH

3BTJIEHa 3e/leHast

rH(dy30pus-TydenbKa

ameba 0ObIKHOBEHHast

Ame0a yjansier HenepeBapeHHbIe OCTaTKH MHIIH Yepes. ..
+TI0BEPXHOCTD TeJla

TNHIeBapyuTebHYI0 BaKyO/lb

COKpAaTUTEeTbHYIO BaKyOJlb

+TIOpOLIHULLY

CTUTMY

CermeHTaIus Tejia 4YeTKO BbIPaXkeHa y...
+/1eHTel]a IUPOKOTO

+0BIUBLEro IIeMHsI
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acKapu/pl
IIeYEeHOUHOI'0 COCasbIIMKa

TJIaHapUuu

ITeyeHsb yesn0BeKa MOpPaXKaroT...

+KolLl1aubsl IBYYCTKA

9XUHOKOKK

+ackapuza

oCTpuLia

ObIUMii 11ereHb

K 6ecrno3BoHOYHBIM )KHUBOTHBIM OTHOCATCA. ..
+11710CKHe UepBU

+TUPOUHBIE TTO/TUIIBI

3eMHOBO/{HbIE

JIAHL[eTHUKU

TpeCcMbIKaroLecs

IleyeHOUHBIN COCA/ILIIUK Pa3BUBaeTcH B...
royBe

opraHusme pbio

OpraHusme Myx

+BO/JIe

+opraHv3Me MOJIJIFOCKOB

IIpucyTcrBue ackapujbl B OpraHu3Me ueji0BeKa MPUBOJMT K...
+TI0BpEXAEeHUIO0 IeueHn

+TI0BpEeXXIeHUI0 CTEHOK KUILIeUHMKA

+aHeMuu

TOKCUKO3Y

TIOBPEXEHUI0 CTEHOK JKelyAKa

OcTpuibl y yesioBeKa 00UTAIOT B...
[IBEHa/ILIaTUIIePCTHOM KUIIIKe

TeyeHn

JKeJlyiKe

+TOJICTOM KHIIIEUHUKE

+HWKHEM OT/ieJie TOHKOIO KUILIeYHHKa

K 6ecrno3BoHOYHBIM )KHUBOTHBIM OTHOCATCA. ..
+I11710CKH€e UepBU

JIAHL[eTHUKU

3eMHOBO/[HbIE

TpeCMbIKaroIIecs

+TUPOUIHBIE TOJIUTIbI

B Bopoemax pa3BuUBaKOTCA...

ObIUMii 11ereHb

+1IUPOKUM JIeHTel]

JIO>K/1eBOM UepBb

MaJIIPUUHBIN M1a3MOIUN

+1171aHapU

IIpoMe)XyTOYHBIMH X035ieBaMHU LIMPOKOr0 JieHTel|a AB/ISIITCA. ..
MOJIJIFOCKH

+pauku

cobaka

+PBIOBI

yesioBeK

Ilapa3uTtamu ue/ioBeKa AIBJISIOTCA. ..
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MeZ1y3bl

+MassipuiiHble 11a3Mo/Iux

MeZIBeIK1

+OCTpULIbI

KOMapsbl

IleyeHOUHBIN COCA/ILIIYK Pa3BUBaeTcH B...

royBe

opraHu3sme pbib

OpraHusMe Myx

+BOJle

+OpraHu3Me MOJUIFOCKOB

HekoTopbie 0fHOK/IETOUHbIE OPTraHNU3MbI YXUBOTHOI MPUPO/bI MOJ00HBI 110 CBOMM
CBOMCTBAaM PaCTeHHAM, UX HA3bIBAKOT .............
+dutodiarensTel

(b1TO300LUTHI

(OUTOPUHOLIUTHI

300UTOH

IuTonia3ma y npocrediux AU GepeHIIUPOBAHA Ha.....ccovveeruernns
+3KTOMIIa3my

+3H/01/1a3My

Me3011a3My

Me30ZiepMy

Cnoco6 nuTaHUsA MPOCTEHIINX, PH KOTOPOM BOCIPHHHUMAETCS MHINA U3 PacTBOpPa BCceM
TeJ0M

+Carpo301HbIN

T'O/I030MHBIN

Ha3BaHue CTPYKTYpbI POCTEHIINX, I'/le MIPOHCXO/JUT (POTOCHUHTE3
+XpomaTodopbl

XPpOMOCOMBI

XJ10pOoI1acThl

[TuieBapyTenbHbIE BaKyOIU

ITo/10BO€ pa3MHOKeHHe MPOCTEeHIIINX, KOI/Ja MPOUCX0AUT 00MeH raMeTHYeCKMMH siipaMu
Ha3bIBaeTcs

+KOHBIOT AU

LIM30T OHUSI

ooramusi

rojoramust

Kakoii Tun npejcras/ieH Hau0o/iee NPUMUTUBHBIMYU OPraHU3MaMH Cpe/ia BCexX
npocrenmmx?

+CapkomacTurodopsl

AnuKOMIIEKChI

KopHeHOXKH

Wndyszopun

B cocraBe Tuna CapkomMacTurogopsbl Bbiie/IAI0T MO/ THIIbI
+CapKo/oBble

+)KryTUKOHOCL{bI

CriopoBUKHU

Nudy3zopuu

Mukpocnopuanu

K napa3uTuyeckuM }XI'yTUKOHOCLHIAM OTHOCHTCSH...ueeerveresensecs
OusentepuiiHasi ame6a

+TpuraHocomsl
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+JlevimaHuu

+JIambnust

+TpuxoMmoHaja

IMucrocoma

Kokunaus

MansipuiitHbIN 11/1a3MOIUM

Iluranue, [pIXaHHe U BbI/le/IeHUE 00ecneunBaeTCs BCel MOBEPXHOCTHIO
+CriopoBUKOB

Wndy3opuii

Awmeb

dopamuHU(pepoB

ITos10BOe pa3MHOKeHHe Ma/IAPUMHBIX N/Ia3MOANEeB POUCXOJUT B OpraHu3Me
+Komapa

Yenoseka

Myxu Lewe

TapakaHa.

@dopma Tena y HH(Y30pHH MOCTOSIHHA, TAK KaK OHA CHAPYXU MOKPHITA
KyTukynoii

[11a3maTryeckoli MeMOpaHOi

+[Mennukynou

K CIOpOBHKAM OTHOCATCSH...ce0eeueeecrneees
+Tokcomiasma

+ManspuiHbli 11a3M0UN

Kokumaus

NxTtrorupyc

[Tapameryis

OnanuHa

B opranu3me ue/i0BeKa IJIa3MOAMU Pa3MHOXXAKTCA 0eCro/ibIM IyTeM ¢ 00pa3oBaHHeM
MPOMEXYTOUHBIX JOPM B BH/IE.....ccoueervrennsee
+1111M30HTOB

+Mepo30K1/i0B

+TraMOHTOB

CIIOpPO30U/I0B

LIUTO30M/|0B

Bojsira oTHOCHTCA K THITY .
KuieynonosioctHbie

+['yOku

['peOHEBUKHU

ITnockue yepBu

Ha3zoBuTe THI )XMBOTHBIX [|/If1 KOTOPBIX XapaKTepHa pajuaibHasgi CAMMeTPHUA TeJjia, a TeJ10
COCTOMT U3 3KTO- ¥ SHTOAePMBI.
+KWu111eyHOI0/10CTHEBIe

'ybku

['peOHEBUKHU

I1ockue yepsu

Nrnokoxue

IlnockKue uepBH - JKMBOTHBIE
+T1epBUYHOPOTHIE

BTOPUYHOPOTHIE

Kpyrbie yepBu - JKMBOTHbBIE
HecrosioCcTHBIE

+T1epBUYHOMOJIOCTHBIE
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BTOPUYHOIIO/IOCTHbIE

JKuBs B KHIIIeYHHKe Ye/I0BeKa WIN )XMBOTHBIX, I'/ie KOJIMYeCTBO KHC/I0P0/Ja OrPaHUYeHo,
MHOTrHe IJIOCKHe YepBHU Pa3BIWIN THUI ABIXaHMS.

a’pO0OHbBII

+aHa3pOoOHBII

K tuny Ilnockue yepBy OTHOCATCS K/TACCHL. ouueeeeessssseeces

Hematozbl

+Tpemarobl

+1ecropp!

+PecHuYHbIe UepBU

[TusiBku

OnuroxeTsl

Mapura TpemMaToj pa3BUBaeTcCsl B OpraHusmMe X03sIMHA
ITpomexxyTouHOTO0

+/lebHUTUBHOTO

L Oro/THUTE/TBHOT O

IIpeacTaBuTe/NIM 3TOr0 THIIA UepBel XapaKTepu3yKTCA MeTamMmepHeld, Ha30BUTe THIL.
+KoJsbuaTbie yepBu

Lecroapl

Kpyribie uepsu

[TusiBku

CaMbIM NpoLBeTaIUM THIIOM ([I0 KOJIHYeCTBY BH/I0B) B lapcTBe JKUBOTHBIX —
Tun Xopposble

Kpyribie uepsu

+UneHucroHorue

Hacekomsle

KuieynonosioctHbie

Y BOAHBIX YIEHHCTOHOTUX AbIXaTe/JbHasl CUCTeMa NpeAcTaB/ieHa .
Jlerkumu

+>Kabpamu

Tpaxesamu

CunTalT, YTO YWICHHCTOHOTHE 0epyT Hayasi0 OT IPUMUTHBHBIX yepBeil.
+KonbuaThix

ITnockux

Kpyribix

Y npeacraBuTe/Iel THIIA TeJ/I0 MOKPBHITO MaHTHeEI.
+Mosnocku

Nrnokoxue

KuiieynonosioctHbie

PakooOpa3Hbie

CuHTalT, UTO MOJUTIOCKH 0€pyT Haua/io 0T NPUMHTHBHBIX yepBeu.
+Kompuathix

[Tnockux

Kpyraeix

K ¢urodnarensaram otHoCcUTCA .

+3OBr/1eHa 3e/1eHast

Wnpysopus

Awmeba 0ObIKHOBEHHAS

ManspuiiHbli 11a3mMogui

Kakue npocreiiie nMel0T HapyXHbIH LIUTOCKe/IeT B BH/ie PAKOBUHBI?
+®opamuHU(epbl

OnanuHbI
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BonbpBoKC

[TangopuHa

OpraHenibl JBH)XKeHUS MPOCTENIINX NMPE/ICTAB/ICHBL....cccueerveenns
TpuxouucTel

+PecHnuku

+XKryTuku

+IIceBnonoauu

[Tapamnioguun

®dopamuHuGepbl 0OTHOCATCA K .

+CapKoJ0BbIM

JKryTukoBBIM

CnopoBukam

Wudy3opusm

['ybkam

Ha3zoBuTe opranusm, KOTOPbIH BbI3bIBaeT 3a00/1eBaHHe ame0Ha3.
Awmeba mpoTeii

+/luseHTepuiiHas ameba

Cocymas uHQy30pust

[ManuypHas nHdy3o0pus

Pagvonspus

Nosema apis u Nosema bombycis oTHOCATCA K THITY .
+MuKpocriopuanmu

Kuugocnopuaumn

CrniopoBUKH

Wudy3opumn.

Ji7isi napamMenyii XxapaKkTepHa I{UTO0/I0rHYecKas creljuaau3aiusa, KoTopas BbIpa)kaeTcs B
Ha/IMYUM

+Ilepuctoma

+Tpuxouuct

+I'notku

[TceBmonoauii

JKryTukoB

Criukyn

Kakas ungy3opus napasuTupyer y pbi0, mpuyeM napasuTHPYeT OHA JIMIIb YacTh IMKJIA,
a B /IPyroi 4acTH LUKJ/Ia - CBO0OAHOXUBYILIAs.

+Wxtuadrupyc

OnanuHa

Nudysopus Tydenbka

banantuguii

Y kakux uepBeH O0TCYTCTBYeT MUIeBapUTe/IbHasi CUCTeMa, a MUTaHHe 0CYIeCTB/IAeTCs
yepe3 NOKPOBbI?

+1ectonbl

TpemaTozbl

Hemarombr

Anenuzpl

Ha3oBuTe THII HEPBHOI CHCTeMbl y NpejcTaBuTesiei Tuna KueuHono/1o0cTHbIe.
+AuddysHas

I"anrnmnosHas

Tpybuatas

ITos10BO3pesias - CTaAus reJILbMUHTOB Ha3bIBAeTCA .
+Mapura

Nwmaro
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JInunHouHas ¢opma TpeMaToj pa3sBUBAeTCA B OpraHusMe X035IMHa.
+1IpomMeXyTouHOrO

NeduHUTUBHOTO

ITapanoanu UMeTCA Y HEKOTOPbIX MpeACcTaBuTe /el TuIa .
+KoJsbuaTele uepsu

KpyrJibie uepsu

UeHucToHOTME

Nrnokoxue

Bce npejcraBuTe/IM THIIA Be/yT NMapa3uTHYeCKui 00pa3 )KU3HH,
MOPa)kasi HCK/TIOUUTE/TbHO MPEeCHOBOJAHBIX M MOPCKHX PbIO.

Mukpocriopuauu

+Kuaugocrnopuaumu

CriopoBuKH

Nudy3opun

[C'y6ku

CapkomMacturogophbl

JI/IS1 4IeHHMCTOHOI'MX XapaKTepHa 110JI0CTH TeJla.

[TepBrunas

+Bropuunas

Tpetuunas

BepHoro oTBeTa HeT

Y Ha3zeMHBIX YIeHHMCTOHOI'UX /ibIXaTe/IbHas CUCTeMa NMpeAcTaB/ieHa u/unm

2Kabpamu

+Tpaxeamu

+JlerouHbIMU MeIIKaMu

CuMTaKT, UTO YIEHUCTOHOTHE BO3HUKJ/IM B .

Kembpuu

+/JokeMOpuH

Tpuace

Kapbone

HeBoHe

Y npejcraBuTtenen Tuna pajuajibHasg CMMMeTpHs TeJla, a IMYUHKA Y HUX
ABYCTOPOHHE CHMMeTPHUYHa, KPOBEHOCHAs CHCTeMa He 3aMKHYyTasl.

+Urnokoxue

UieHuCTOHOTHE

KuieynonosioctHbie

ITnockwre yepBu

ITo Kako¥ MpUYHHE Y MOPCKHMX M NMapa3suTHUeCKUX MPOCTEUIIIHUX OTCYTCTBYIOT OpPraHe /bl
BBIJICJIEHUA? .ccceeeeeesssnnnes

+KnetouHast >KMAKOCTh U30TOHUUHA 10 OTHOLIEHUIO K >KU/IKOCTU BO BHEILLIHeH cpejie
KseTouHast >KUJKOCTb TUTIOTOHMYHA 10 OTHOLIEHUIO K KU/IKOCTH BO BHEIIIHeU cpejie
KreTouHast >KMIKOCTb TUTIEPTOHUYHA 10 OTHOLIEHUIO K >KUIKOCTU BO BHELLIHEW cpejie
B okpy»karoiieil )KuZIKOCTA JOCTaTOUHO KMC/IOPOJa

Buonornueckoe 3HaueHNe KOHbIOTAUM Y HH(PY30PUI 3aK/TIOUACTCSH B..ccorreereeeesneens
YBenuueHuu YMCIeHHOCTH

OO6pa3oBaHUU LUCT

+0O0MeHe Hac/Ie[ICTBEHHOW WH(OPMalLei

OO6pa3oBaHUM KOJIOHUI

Becnionioe pasMHoxeHHe HH(Y30pHIl IPOHCXO/JUT MOCPEACTBOM. ...ccveereereeenes
[TanuaTOMUU

[TpomonbHOTO GUHAPHOTO /leIeHusT
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Konbroraummn

+ITornepeyHoro OWHAPHOTO Jie/IeHUS

ITutanue H(QY30PUI OCYLIECTB/IACTC . uvcerreereesseenns
CarnpoduTtHO

ABTOTpO(hHO

He nurarorcsa

+IlocpescTBOM LIUTOCTOMA

3a cyeT KaKUX KJ/IeTOK NPOUCXOUT pereHepanus Tela Y KHIIEYHOMOTOCTHBIX. ...ceeesseeeeneees
ApXxeoLuToB

OIUTe/INaIbHO-MYCKYJ/IbHBIX

['onomToB

+UHTepCcTULIMATBHBIX

Y Kakux uepBell B )KU3HEHHOM LIMKJ/Ie UMEeTCH CTA/AUS - MUPALMAUM?.....uererneresenes
+1leueHOUHOrO COCabIUKa

[Tnanapuun

brrubero 1enHs

Hepenapi

IIuTaHue 1eHTe0B 0CYLIECTB/IAETCHA C HOMOLIBIO. ...cccevuerereneees
Ckoekca

PotoBoro otBepcTus

+MUKpPOTPUXUM TeryMeHTa

ITpucocok

JI/IS1 TUMHYHBIX HEMATO/ He XaPAKTEPHO....cceeeessressnes

Kuika cocTouT u3 Tpex OTze/noB

+becnosioe pasmHOXeHHe

[TokpoBbI 0Opa30BaHbl KyTHKYJIOM

PasmHoOXeHue 110/10B0€

Kakas mosocTh Tejia y KO/IbUaThIX UEPBEH?....cccveeeuvrennees
MHKCOLIe/IbHas

CXU30Le/IbHast

t+1je/iloMUuyecKas

rapeHx1uMaTOo3Hast

OTCYTCTBYET

KakoMy opraHy Ko/ibuaThIX YepBeil FOM0/IOTHYHA KOHEYHOCTh
YJIEHUCTOHOTHX? ccovvvvrrecsnsenees

[IpocTomuymy

+Ilapanogun

ITuruguro

[Tapanotymy

Bobi0epuTe BepHOE YTBEPIKACHHE.........corseeeeee. OPFAHAMH ABIXaHHUA MAYKO0OPA3HBIX
AB/IAIOTCSH.cevveeeeneeecsnnes

Krenuguun, Tpaxen

MaHTHuliHble JierKue, KTeHUUU

7Kabphl, 1erouHbie MemKu

+JlerouHble MellIKH, TPaxeu

Y Kakoro naykoo0pa3Horo KpoBeHOCHasi CHCTeMa YaCTUYHO WM MOJIHOCTHI0
peAyLMpoBaHa?

CKOprnimoH

CeHokocerl

[Tayk

+Kner

JI/I1 KAKUX HACEKOMbIX XapaKTepPeH MaPTeHOTeHe3?.........ceeevereees
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Krorsl

Myxu

babouku

+Tmm

OBoJIIOIHSA CTIOPOBUKOB He COBCEM MOHATHA. TeM He MeHee MPeAN0/1aralT, YT0 OHU 0epyT
HAYaJio OT APeBHHUX ......

CapKoz0BBIX

+)KryTUKOHOCLIEB

Wndy3opuii

Knaupgocropuauii

Nosema apis u Nosema bombycis mapasurupyioryy.....
+Hacekombix

Pri6

Amdubuii

[Tt

IlaToreHHbIM npejcraButesieM Tuna Hdy3opuu siBisiercs.....
+banantuauii

Tokconasma

Tpunanocoma

JleiimMaHus

...... HaHOO/Iee BEICOKOOPTaHM30BaHHbIE CYI[eCTBA CPe/iH MPOCTeHIIHX.
+WHdy3opun

CapkozoBble

CrniopoBUKH

JKryTUKOHOCLIBI

KosmmuecTBo XpoMoCOM y MPOCTEHIIUX K0/1e0/1eTCs 0T ABYX A0 .
20

60

00

+60

ITanieoHTO/IOTHUECKHE JaHHBbIE CBH/ETE/NbCTBYHT, UTO CaMble PaHHNE MOJTIOCKH yiKe
CyILeCTBOBA/IU B ......IIEPHO/e

+KaMeHHOYT'0JIbHOM

JIeBOHCKOM

TIepMCKOM

KeMOpHICKOM

TPHUaCOBOM

IlnaBaTe/IbHBIN MY3bIPb Y PHI0 BBINO/IHSAET (QYHKIHH. ..
+razoobmeHa

+TUApOCTaTUUECKOI'o OpraHa

BbIZIeJIEHUSI

TNMIeBapeHust

??3amacaHusi

B no3BoHOYHHKE 3¢eMHOBOAHBIX OTCyTCTBYIOT OT/e/Ibl. ..
+TpyHON

+TOSICHUYHBIN

HIeNHbIN

TYJIOBULLIHbBIN

KpeCTLIOBbIH

K nopaknaccy IlepBo3BepH M/IeKONIUTAKIIMX OTHOCATCA. ..
+exujHa

+yTKOHOC
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cobaka JluHro

CyMuaTbli Me/IBe/lb

KeHI'ypy

YeTbIpexkamMepHoe cepAlie UMeloT. ..
+IITULIBI

+MJ/IeKonuTarolye

ALePUL[bI

3€MHOBOJHbIE

JIAHLIETHUKU

JIBe cucTeMHbIe Ayrd a0pPThI padoTawT y...
+3eMHOBOJHBIX

+IIpecMbIKarOIUXCs

MJIEKOITUTAIOIIUX

pBIO

TITHUL]

K romoiioTepMHBIM )KMBOTHBIM OTHOCSITCAL. ..
+MIeKOnuTaronue

+IITULIBI

pernTuinu

3€MHOBO/HbIE

PBIOBI

XpsAieBou cKe/ieT UMeHT. ..

+cKaTt

ropOyiia

KW/IbKa

OKYHb

+aKysna

B Koxe MyIeKONIUTAKOIIUX UMEIOTCH Kele3bl...
+ca/lbHbIE

BbIZle/IUTe/IbHbIe

+110TOBEBIE

OenKoBbIe

C/IU3UCTEIE

C/mm3ucTbIe Xejie3bl UMEITCA B KOXKe Y...
IITHUL]

+3eMHOBOJHBIX

+pbIO

[IPeCMBIKAOIIUXCS

MJIEKOITUTAFOIIUX

SAROBUTHIMH 3MeSIMU ABJIAIOTCA. ..

yAaB

110/103

YK

+Ko0Opa

+TIop3a

IToAKO0XXHBIN YKUP JTydllle BCero pa3Bur y...
XUILHBIX

HeI1apHOKOIIBITHBIX

+KHUTO0Opa3HbIX

I'PbI3YHOB

+/1aCTOHOTUX

Ta30Bble MOUKHU — 3TO OpraHbl BbI/ie/IeHUd Y...
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JIQHLIeTHUKOB
3eMHOBO/IHBIX

+TIpeCMBbIKaOLUXCS

pBIO

+MJ/IEKOITUTAIOUX

TpéxkamepHoe cepjLe UMEIOT...

JIAHLIeTHUKU

+ambubun

MJIeKOITUATAroL1e

+3Men

TITULIBI

JInsi KpOBEHOCHOM CHCTeMbI 3eMHOBO/JHBIX XapaKTepPHbI 0CO0eHHOCTH. ..
+TpéXKaMepHoe cepaLe

+1Ba Kpyra KpoBooOpalljeHust

He3aMKHYTasl KpOBeHOCHasl CUCTeMa

OJIMH KpPYyT KpPOoBOOOpaIljeHust

JByXKaMepHoe cepALe

JI1fl KO)KH NTUL, XapaKTePHbI 0CO0eHHOCTH. ..
+Hanuuue rnepnes

TIPUCYTCTBUE KOCTHBIX Yellyid

TIPUCYTCTBUE KOXKHBIX JKeJie3

+0TCYTCTBHE KOXXHBIX JKejle3

Ha/Muye BOJIOC

K orpsapy Pykokpbuibie 0THOCATCA. ..
Oenku-neTsIru

+/1eTyurie MbIIIN

rMO00HBI

+Kpbl/laHbl

6oromoJibl

slineknagyniMi MJ/IEKONTUTAIOIUMHU SIBJISIIOTCA. ..
BBbIXYXOJIb

THOJIEHb

+exujHa

+yTKOHOC

HYTpUSs

JIaHIIeTHUK OOWUTAET B ......

+Mopsx

Pekax

O3epax

JIyxax

[Touse

OceBoii cKkeJieT JTaHI[eTHUKA MPe/ICTaBJIEH ........
[T03BOHOUHBIM CTOJIOOM

+Xopgou

HepBHoii TpybOKoit

Y nrur ........ Nap 4YepenHo-M03roBbIX HEPBOB.
8

0

+2

4

KeHrypy, cyMuaThIii BOJIK OTHOCATCA K HH(PPAKJIACCY ...........
+Husue 38epu
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Briciuve 38epu

Knoaunsie

OpHorpoxoHbIe

IlepBble MJ/IEKONMMTAIOLHME BOSHUKIIU OT ...ccceee....
+Tepancup

Huaricup,

Amnaricup

Apxo3aBpoB

IlepBble M/IEKONUTAIOLIME BOSHUK/IU B ............
+TpuacoBom riepuose

FOpckom nepuoge

Menosom niepuozie

ITepmckoM niepuoze

OppoBuke

Kap6one

Y npeacraBuTesiei Kiacca .............. IMEHOTCS NIATHIIA/IbIe KOHEYHOCTH, a pedpa
OTCYTCTBYIOT.

+3eMHOBOIHbIE

Pentumuu

Kpyrnopotsie

O6010YHUKH

Cepane y nryy ...............KaMmepHoe.

Tpex

AByx

+UetsIpex

Pa3mep j1aHIleTHHKA - HECKOJIBKO ........... B AJIHHY.
MuniMeTpoB

+CaHTUMETPOB

Metpos

YTKOHOC, exuHa, IPOeXyU/HA OTHOCATCH K OTPAAY...cceveeen..
Knoaunsbie

CyMuartslie

[TaHrovHbI

Mos3oJieHorue

IlepBble M/IEKONUTAOLIE BOSHUK/IH B c.vvvvreeneeennenne
+TpHUacoBOM Ilepuoje

IOPCKOM I1eprozie

MeJIOBOM Ieproze

KeMOpUICKOM TIepro/ie

Op/ZIOBUKCKOM TIepuojie

PaciBer 3eMHOBOAHBIX UMe/I MeCTO B " nepuojax.
Tpuacosom

FOpckom

MesioBoM

KembGpuiickom

OpZ0BUKCKOM

+KameHHOYTr0/1I6HOM

+Ilepmckom

Cepaue y ampuodui ..............

[ByxKamepHoe

+TpexkamepHoe

UeTbipexkamepHoOe
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OpHOKamepHoe

Y M/IeKONUTAKIHX ............... JyT'd a0PTHL.

+JleBas

IIpaBas

Pa3BuTie aHAMHUM MPOUCXOJUT .ccvvreervrressnnes

BHe BoJipl, 3apo/ibIill CHab>KeH aMHUOHOM U a/JIaHTOMCOM
BHe Bojbl, 3apo/ibIlll He UMeeT aMHUOHA U a/lJlaHTouCa

B Bojie, 3apo/ibiiil CHabkeH aMHUOHOM U a/lJTaHTOUCOM
+B BoJie, 3apo/ibIlll He UMeeT AMHMOHA U a/ylaHToMCa
HepBHas cucTeMa JIaHIIeTHUKA 110 CBOEMY CTPOEHHUIO MPe/ICTABIACT COO0M...ccurererereeenes
Iuddy3Ho pacrionoykeHHble TaHTIUU

+HepeHy10 TpyOKY

HepsHyto 1iernouky

CoCTOUT U3 OTJe/TbHbIX HEPBHBIX K/IeTOK

Ha3zoBuTe CTPYKTYpPY BBICIIIHUX XOPAOBBIX JKHBOTHBIX, KOTOPas 3aMeHsieT XOpAY U
BBIIIO/IHSIET Y HUX Te (yHKIMHU, KOTOPbIe Y JTaHLIeTHUKA BBITIOTHACT XOPAA. .uccceecsseenees
CnuHHOW MO3T

+I103BOHOYHUK

CkeJieTHbIe MBILIL[bI

TpybuaTtbie KoCcTH

Kumeunuk

K xBocTaTbiM aMPHUOMAM OTHOCHTCH. cceuvrereesneesnss
KepnsiHka >kenTobproxast

KBakiiia 0ObIKHOBEHHast

JIsryika ObIK

+CanamaH/ipa OTHEHHAas

agroka

+TputoH rpebeHuaThbIi

K oTpsily KDOKOJU/IOB OTHOCATCS..cveeeuveervecennee
Komopckuii BapaH

Kenronysuk

I'aTTepus

+l'aBuan

K oTpsay yemyH4aThbIX MPHHAATCHKH T .ureerrseesseesens
+Cepblli BapaH

CpezHea3uaTckas ueperaxa

Annvrarop

I'aTTepus

Kakoii npu3Hak cO/IMKaeT NTHUI C PeNTHINAMH B 00/1bIIIel Mepe, ueM
OCTA/IBHBIC.....corueerreereees

CTpoeHre KpOBEHOCHOW CHUCTeMBI

[TepbeBoii TOKPOB

+CTpoeHue siiilia

Ctpoenue ckeneta

3 nepeuync/IeHHBIX NTUL| K OTPAAY BOPOObHHOOOPA3HBIX OTHOCHT . uveerveesesseeses
+[lposp,

Cokon

Kykyiika

T'ony6n

K AHAMHHUAM OTHOCATCH «.vvveeernnsecennss

+XpsiiiieBbie phIObI

+KocTHbIe pbIObI
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+3eMHOBO/IHbIE

Pentunuu

[TTunp!

MuiekonuTarorLye

K AMHHOTAM OTHOCHTCH «..vverneeennecnnennns

KocTHbIe pbIObI

3eMHOBO/HbIE

+Pentumiu

+IITHIBI

+Mekomnuraroiiue

JU/I1 aMHHOT XaPAKTEPHO ...cevvveeeneennnne

+Pa3BuTHe c 06pa3oBaHHEM 3apO/IbIIIEBBIX 000/10UEK
Pa3BuTure Ge3 obpa3oBaHreM 3apO/bIIIeBEIX 000/10UeK
’KabepHoe fpIxaHue

+)KabepHoro apIxaHus HET HU Ha OJJHOW W3 CTaZiuid Pa3BUTHS
Jinsi XpSAIEBBIX PbI0 XapAKTEPHO .................. [VIABaTeJIbHOT0 My3bIPH.
+Hanmuune

OtcycTBUe

OT ro/IOBHOr0 MO3ra pbi0 OTXOJAMT ............... Iap HEPBOB.
+0

6

8

2

IIpencraBuTeny knacca Kpyrioporsle...................
+MwuHora

Jlatumepust

I'artepus

+MukcuHa

Mopckoit éx

Y MHOTHX penTH/IMH M0/ IeTEPMUHUPOBAH He reHeTHYeCcKHM (hakTopoM, a (h)akTopom
BHEIIHEeH! cpebl, KAKUM?

+TemmnepaTypoi

BraxxHoCTBIO

OcBellleHHOCTBI0

KosmmuectBom nuim

CxkopocCThIO BeTpa

CKOpOCTBIO TeueHUsi BOJbl

Y npejcraBuTesiell MOATHNA .............. XOP/la UMeeTCs TOJIHLKO Ha IMYMHOUYHOH CTaUM.
+O060/10YHUKH

Becuepenneie

[To3BOHOUHBIE

J1sl aHAMHHI XaPAKTEePHO.....cucerueereeene

Pa3BuTre c 0Opa3oBaHUEM 3apO/IBIIIEBLIX 000/I0UeK
+Pa3BuTHe 6e3 06pa3oBaHUEM 3apOJBIIIEBBIX 000I0UEK
+)KabepHoe JpixaHre

JKabepHoro /bIxaHust HET HU Ha OJTHOU M3 CTa[JUi Pa3BUTHUS
Ko>xa xpsileBbIX PbI0 MOKPBITA ................YelIyeH.
+IlnakongHOM

I"anouzHOM

KrenoungHou

LuknongHOM

5-7 map HapyXHbIX )Ka0epHBIX Ie/Iel UMEeTCsl Y PEeACTABUTE/IeH K/IACCA «ovvevrenesen
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+XpsimeBbie ppIObI

KocTHbIe pbiObI

Kpyropotsie

['onoBoxoppoBeie

KoCTHBIX PBHIO MOAPA3/AE/IAI0T HA MOJK/IACCHL uucereeseereosens
+Jlyuenepsie

+Jlonacreneps!

[ BosikogbIaiye

Kucrenepsie

I'anOMIHBIE

Ilpeano/iarar0T YTO NMpeKaMy 3eMHOBOJAHBIX ObUIH J]PEBHHE .............. PHIOBL
+Kucrernepesie

Jlonacrenepslie

[ BosikogbIaiye

'aHouHbIE

Bonipocsi onpoca no Teme: «IlapcrBo JKuporHbie (Animalia). ITogmapcrBo IIpocreiinme
(Protozoa). IToanapcrBo MHorok/ierounblie (Metazoa). XapakTepucTHKA U
¢unoreHeTnyecKue CBSA3M TUIIOB»

1. HekoTopbie 0/JHOK/IETOUHbIE OPTaHU3MbI )KUBOTHOU TTPUPO/IbI TIOJ00HBI TI0 CBOUM
CBOMCTBaM paCTeHHUsIM, UX Ha3bIBAIOT

2. K ¢uTodnarensitam oTHOCUTCS .

3. Kakwue npocrefiime UMerOT Hapy>KHbIM LIJUTOCKeJIeT B BU/le PAKOBUHbI?

4. [uToria3ma y mpocTelmmx AudQepeHpoBaHa Ha

5. KosmmuecTBo XpOMOCOM y TIPOCTEHIIINX KO1e0/1eTCst OT zio

6. Oprane/bl ABWXKEeHUs TPOCTeNIINX MPeJCTaBIeHb , ,

7. Criocob nmuTaHusi MPOCTeMILNX, IPYU KOTOPOM BOCTIPUHUMAETCsI MUIlla U3 pacTBopa
BCEM TeJIOM .

8. HasBaHue CTpyKTypbl NPOCTEUILIMX Jie TPOUCXOAUT (POTOCUHTE3

9. [TonoBoe pa3aMHOKeHHe MPOCTeUIINX, KOTJja MPOUCXOJUT CUSIHUE [BYX FamMeT
Ha3blBaeTcs .

10. [TosoBOe pa3MHOKeHHe TIPOCTEHIIINX, KOTja POUCXOIUT 0OMeH raMeTHUeCKUMU
sipaMu Ha3bIBaeTCsl .

11. [TosioBOe pa3aMHO’KeHHe MPOCTEeUILINX, TPU KOTOPOM (POPMUPYIOTCS TariouJHble
s/ipa U IPOMCXOJUT UX CJIUSIHUEe B CUHKapUOH

12, Crioco6HOCTB K TTPEeBPAIl[eHHI0 BEreTaTHBHBIX (hopM l'IpOCTEI/IH_II/IX pU
HeOJIaronpUsITHBIX YCIIOBUSIX B LIUCTHI HAa3bIBAETCS

13. [Tpu momnaziaHyy B 61aronpusTHBIE YCIOBUS LIUCTBI HpOCTEI/ILHI/IX Pa3BUBAIOTCA B
aKTHBHBbIE BereTaTUBHbIE (DOPMBbI .

14. [TpeacTaBUTE/IM KAKOTO K/lacca TIPOCTEHIIINX SIBJISTFOTCS CUMOMOHTaMU TEPMHUTOB
(obuTalOT B MX KUIIEYHUKE U MOTYT TlepeBapyBaTh KI€TUaTKY)?

15. Kakotii Tum npezicrap/ieH Hanbosiee TPUMUTUBHBIMH OPraHU3MaMU CpPeJid BCeX
MPOCTENIINX?

16. OOGIMM CBOMCTBOM CapKO/:LOBLIX ABJIAETCS Ha/uuue anpa.

17. B cocraBe Tuna CapkomMacTuroopsl Bble/SIOT MOATHIIbI u
18. (DopaMI/IHI/I(bepr OTHOCATCH K

19. Ha3zoBute opranusM, KOTOpbIY BbI3bIBAeT 3a6oneBaHHe ameOuas.

20. K napa3utuyeckuM XTryTHKOHOCLIAM OTHOCSTCS: , ,

)
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21. Y Bcex mpefcTaBUTe/IeH TUIIA HeT OpraHou/ 0B MUIl[eBapeHUus U
BbI/leJIeHUs], TTaHue, IbIXaHhe U BbifiesieHre 00ecrieunBaeTCst BCel TTOBEPXHOCTHIO.

22. Bce nipeacraBuTenu ABJIAIOTCSA BHYTPUK/IETOYHBIMU ITapa3suTaMu
23. Cpeny CTIOpOBHKOB Harbosiee M3BeCTHBIMU Tapa3vuTaMU SIB/SIFOTCS BO30YAUTETH
u .
24. Y MansipuitHbIX M/1a3MOJIMEB »KM3HEHHBIN LIWKII CBSI3aH C YyepeZioBaHHEM
" Pa3sMHOKeHUsI.
25. B opranu3sMe uesnoBeka 1ia3Mo/Iui Pa3MHOKArOTCSI OeCIio/IbIM ITyTeM C
00pa3oBaHHeM TIPOMEKYTOUHBIX (HOPM B BH/IE , u .
26. JIuxopajKa v NoBbILLIeHWe TeMIlepaTyphl IIPU Ma/IsIpUU CBSI3aHHO C TeM, 4To,
pa3sMHOXKasiCh B SPUTPOLUTAX LIM30HTHI pa3pyLlIatoT UX.
27. [TosioBOe pa3MHO’KeHVe MasSIpUIHBIX M71a3MOJMEB MPOUCXOUT B OPraHH3Me
28. OBOJIIOLIMS CTIOPOBUKOB HE COBCEM IMOHSTHA. TeM He MeHee Tpe/IioaaratoT, YTO OHU
OepyT Hauaso OT .
29. Bce npencraBuTenu Tumna BeJyT Mapa3suTHUYeCKUM 00pa3 JKU3HH,
ropaykast UCK/TFOUUTE/TIbHO TIPECHOBO/IHBIX Y MOPCKHUX PhIO.
30. Nosema apis u Nosema bombycis napasutupytot y
31. Nosema apis 1 Nosema bombycis oTHOCsTCS K THUTTY
32. dopwma Tena y UHQYy30puM MOCTOSIHHA, TaK KaK OHA CHApYy KX MOKPbITa
33. [nst napaMeLivii XapakTepHa I[UTOIOrMYecKasi Crieljhaan3aliysi, KoTopasi BbIpaykaeTcst
B Ha/IMUUU , , U .
34. [TaToreHHBIM TIpeficTaBUTeIeM TUIa VIHpy30puM siBsieTcs .
35. Kakast uHdy30pus napasuTupyeT y pbi0, mpruueM MapasuTUPYyeT OHa JIMILb YaCTh
I[UKJIa, @ B IPYrod YaCTH LIMK/Ia- CBOOOIHOKUBYIIIAs].
36. HanboJiee BHICOKOOPTaHW30BaHHbBIE CYIIIeCTBa CPeU TTPOCTEHIINX.
37. K Parazoa oTHOCUTCS TUIT
38. bopgra oTHoCcUTCSA K TUITY
39. Ha3oBuTe T MBOTHBIX /151 KOTOPBIX XapakKTepHa pajyaabHasi CAMMeTpus Tea,
TeJI0 COCTOUT U3 IKTO- U SHTOZEPMBI.
40. [ToKpOBHBIH MTUTETUH U PacTio/iararoIascs oj HIM MYCKyJiaTypa oopa3yeT
MeLLIOK.
41. Y Kakux uepBer OTCYTCTBYeT MULeBapuTe/IbHas cucTemMa?
42. [Tnockve yepBu POTEIE )KUBOTHBIE.
43. [110ckue yepsu [I0JIOCTHBIE JKUBOTHBIE.
44. Kpyrnbie uepsu T0JIOCTHBIE KUBOTHBIE.
45. Kosbuatbie uepsu [T0JIOCTHBIE JKUBOTHBIE.
46. JK1BS B KMILIeUHVKe Ye/i0BeKa U/IU KUBOTHBIX, T/le KOJIMYeCTBO KUCI0poJa
OrpaHUuYeHO, MHOTHe TJIOCKUe YepBU Pa3BUIN THII [JbIXaHHs1, IPU KOTOPOM
KUCJIOPOJ, OHU T10/1y4aroT ITyTeM BOCCTaHOB/IEHUS
47. Ha3oBute Ten HepBHOW CUCTEMBI y Hpe,Z[CTaBI/ITEJIEI/I tura KuileuHomnonocTHeIe.
48. st III0CKUX uepBel XapakTepHO pa3BUTHE C MeTamopd030M.
49. K tuny I1nockue yepBU OTHOCATCS KJ1acChl: , v
50. [TonoBo3pesias cTagusi reTIbMUHTOB Ha3bIBAETCS .
51. MapuTa TpeMaroj, pa3BUBaeTCs B OpraHusmMe X039MHa.
52. JInurHouHas hopMa Tpemaro/, pa3BUBaeTCsl B OpraHu3Me XO35IMHA.
53. [Taparosny IMerTCs y HEKOTOPBIX IIpe/iCTaBUuTeel TUIa .
54. [IpescTaBuTeNN 3TOrO TUIA UePBEM XapaKTepr3YIOTCsl MeTamepreli, Ha30BUTe THUIT
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55. CaMbIM TMPOLIBETAIOL[MM THUIIOM (TI0 KOJIMYeCTBY BU/OB) B LJapCTBe JKUBOTHBIX
SIBJISIETCS TUTT

56. 151 41eHUCTOHOIMX XapakTepHa T10JI0CTh TeJla.

57. Y BOAHBIX UJIEHUCTOHOTUX AbIXaTe/bHasA CUCTeMa TIpeJCcTaB/ieHa

58. Y HaseMHBIX 4/IeHUCTOHOTMX JibIXaTe/IbHasl CUCTeMa Mpe/icTaB/eHa W
59. CuUTaloT, 4YTO YIeHUCTOHOTYe BO3HUKI/IU B .

60. CuMTaloT, YTO WIEHHCTOHOTHE OepyT Haua/io OT MPUMHUTHBHBIX yepBeil.
61. Y npejcraBuTesiert TUIa TeJsI0 TIOKPBITO MaHTHEW.

62. Y mnpepcraBUTesnel Tymna pasvanbHas CUMMETPUS TeJla, TMYUHKA y
HUX [IByCTOPDOHHE CUMMETPHUYHA, 8 KPOBEHOCHAsl CUCTeMa He 3aMKHYTasl.

63. Pa3mep naHLIeTHHKA - HECKOJIBKO B JI/IMHY.

64. JIaHIIeTHUK OOWTaeT B BOJIE.

65. OceBoli CcKesieT JIaHLIeTHUKA Tpe/icTaB/IeH

66. Temmneparypa Tesa nrur; - °C.

67. Y OTuL, ___ Tiap YeperHo-MO3TrOBbIX HEPBOB.

68. YTKOHOC, exy/iHa, IpoexuiHa OTHOCATCS K OTPAAY

69. KeHrypy, cymuaThiii BOJIK OTHOCSITCSI K UH(paK/iaccy

70. Y Kakux MJ/IEKOIUTAIOIMX OTCYTCTBYeT IjlaljeHTa?

71. ITepBble MileKOMUTAROILKE BO3HUKIIN OT

72. ITepBble myleKonUTaroOLMie BOSHUK/IU B .

73. Y mipescTaBuTeNel KJlacca UMEIOTCSI MSITUITa/Tble KOHEYHOCTH, a pebpa
OTCYTCTBYIOT.

74. PaciiBeT 3eMHOBOJHBIX UM€e/I MECTO B repuoze.

75. Hasosure npezcraBuresis u3 oTpsizia KimroBorosiosbie

76. Ceppue y ampubwmii KaMepHoe.

77. JIpeBHENIIMMH TTPeCMBIKAFOLUMUCS OBbLTHA

78. Cepaue y nituLy KaMepHoe.

79. Y niTuy pasMepel reHoMa 3HauuTeIbHO 10 CPaBHEHUIO C
MJ/IEKOTTATAOLLIMH.

80. Y MieKonuTaromx Jlyra aopTsbl.

Tema: «CpaBHHTe/IbHAsA XapaKTePUCTHUKA O0MOpa3HO00pa3us»

IlpumepHas TemaTHKa pedepaToB

1. PasHooOpa3suve BUPYCOB;

2.Pa3zHoobpasue bakTepui;

3. Pa3HooOpasue rpubOB (M0 kjaccam: pa3HooOpa3ue 0a3uMOMULIETOB, pa3HOoOpasue
aCKOMMLIETOB, pa3HOOOpa3sue MarlopoTHUKOB, pa3HooOpasye JMIIaifHUKOB);

4. Pa3HooOpa3uwe pacteHuid (10 OT[esaM: pa3HooOpa3We MXOB, pa3HOOOpa3uWe XBOLIeH,
pa3HooOpasue TiayHbl, pa3HOOOpa3ye MarnopoTHUKOB, Pa3HOOOpa3ue rojoceMeHHbIX pacTeHHH,
pa3Hoo0pa3ue MOKPbITOCEMEHHBIX PAaCTEHUH )

5. Pa3zHoOOpa3ue nmpocTenmx;

6. PasHooOpa3ue MI0CKUX uepBel;

7. Pa3zHoobpasue KpyrJibIx uepBe;

8. PasHooOpasue KonbuaThIX UepBei;

9. Pa3zHOoOOpa3sme MOJUTFOCKOB

10. Pa3HOOGpa3re HaCeKOMBIX;

11. Pa3Hoobpa3ue pakoobpa3HbIX

12. Pa3zHoobpa3ue raykoobpa3HbIxX

13. Pa3Ho0Opasue UrIoKOXUX
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14. PasHooOpasue pbi0 (MO OTpsiaM: aky/bl, CKaTbl, TaHOW/JHbBIE, KaprooOpa3HbIe,

COM006pa3HbIe, OKyHEO6p33HbIe, ABOSAKOAbIIIAIIIMee, TPDECKOBLIE, Ce/IbAEBbIE, JIOCOCéBBIe)

15. Pa3HooOpasve wmeKonuTarolMx (M0 oTpsigam: OTpsii IIapHOKOMBITHBIE, OTPS/
HemnapHoKombITHBIE, OTpsii Mo3osieHorre, oTpsii Xo000THBIe, OTpsiA JlacToHOTrHWe, OTPsT
KutoobpasHble, otpsig XwumHble, oTpsig ['pei3yHbl, OTpsA  3aliljeoOpa3Hble, OTPSf
OpHomnpoxogHble, otpsii Cymuartble, oTpsz HacekomosiiHble, otpsis, Ilpumatel,  OTpsiA
Pykokpsblible);
16. PasnooOpa3ue nrui] (o otpsizaMm: otpsii KypooOpasnble, oTpsin I'yceoOpasHble, OTpSij
Bopobbunbie, otpsis PykaHkooOpa3sHbie, oTpsi, CoBooOpa3Hbie, oTpsis ['omybeobpa3Hbie, OTpsi
Awucroobpa3Heble, orpsim,  JKyparieooOpa3Hble, orpsis;,. ~ Cokosioobpa3Heble, OTpSif
[TemkanooOpasnble, otpsig IlomyraeoOpasHeie, otpsii Crtpaycel, OTpsif, [IMHTBUHBI, OTPSA
BypeBeCcTHUKOBBIE).

IIpoMeXyTOUYHBIM KOHTPOJ/Ib 10 MoAy./10 I

KosutokBuym «buopa3sHoodpasue» (

KomnbromepHoe mecmupoeaHue (TCk):
TecT cocraBnsieTcs U3 TECTOBBIX BOIIPOCOB T€M 3TOT0 MOAY/IS
Bomnpocel a5 onpoca:
1. Otaribl pa3BuTHs 6uonorud. Knaccudukanys 61oorunueckux Hayk.
2. MeTo/ bl OMO/IOTHYECKUX UCCIeIOBAaHUM.
3. VicTopusi pa3BuTHS OHOJIOTHU:
4. [TpuHLMTIBI ¥ MeTOABI KacCU(UKALIMKU OpraHU3MOB. VICKyCCTBeHHbIe CUCTEMBI.
Krnaccudukaiysi opraHnu3MoB I0 X03sIMCTBeHHbIM MpH3HaKaM. EcTecTBeHHbIe CUCTEMBbI
5. OO61mue cBoiicTBa BUpycoB. [IpoucxoxeHre BUPYCOB. BUPYChI JKUBOTHBIX, PACTEHUM 1
OakTepHii.
6. Haauapcrso [osimepHble opranu3mel (Procaryota). IlapctBo [pobsinku (Mychota).
Oco6eHHOCTH CTPOEHHs ¥ reHeTHUecKast OpraHu3al[usl.
7. BakTepun u ux 6rosornueckrie 0COOEHHOCTH.
8. BakTepuanbHble 60/1e3HU KUBOTHBIX U UeIOBeKa.
9. apctBo Pactenus (Plantae). Oco6eHHOCTH CTpOEHHUsI U MeTabo/IM3Ma PacTUTETbHON
KJ/IeTKU.
10. IMoaapcerBo Barpsuku (Rhodophyta). Mecrta obutanusi. PasaMHo)keHue. X03sIiCTBEHHOE
3HaueHue.
11.  TIToguapctBo Hacrosiugue Bogopocau (Phycobionta). BugoBoe u mopdonoruueckoe

pa3HooOpa3ue. 3eneHble Bogopocu. JJuaromen. Bypoie Bogopocu. Posb B mpupoe.

12. [apctBo I'pubsl (Fungi). OcobeHHOCTH CTPOeHusT U (PU3HOIOTHUECKUX (QYHKIUH.
CumMOUOTHYeCKHe OTHOILIEHHSI TPUOO0B C IPYTUMH opraHu3MamMu. HacTosiue rpuosl.
OomunieTsl. JIumaitHuky. Posib B ipupoge.

13.  TopuapctBo Beicime pactenusi (Embryophyta). Pacunenenue tena. YepenoBanue
rokosieHnii. OCHOBHBIe OT/ie/bl Bhicimx pacteHuil. HarpaB/ieHus: 9BOJTFOL[UN

14. LapcTeo KueoTHble (Animalia). OcobeHHOCTH CTpOeHHsT U MeTabos3Ma )KUBOTHOM

kineTku. [Toauaperso [pocretiiiive (Protozoa). BaskHetime opraHesiibl. Crioco0b

pa3sMHOXKeHUs U yepefioBaHue nokosieHui. Posb B pupo/e. [lapasutrueckure npocTeiiiiye.

15.  TopguapctBo MHoroksetounble (Metazoa). XapakTepucTUKa U (pUoreHeTUUeCcKre CBS3U
TUINOB MHOIOK/IETOUHBIX.

16.  Becro3BoHOUHbIe — 0COOEHHOCTU OpPTraHM3aL[i OCHOBHBIX TPe/ICTaBUTe e,

17. Tur [To3BOHOYHBIE; 0COOEHHOCTU OpPTraHU3al[iK, OCHOBHBIE TPE/ICTABUTE/TH,
MHOroo6pasue, poJib B 9KOCUCTEMax

18. Knacc Mriekonuraroiye; OCHOBHbIE XapaKTepUCTHUKH Kinacca. OcobeHHOCTH
OpraHu3alM, TUIIbl MeXKBU/IOBbIX B3aUMOCBSI3€eH.

19. CpaBHUTe/bHas XapaKTepPUCTUKA 0eCTrI03BOHOYHBIX
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20.
21.
22.

KomnbomepHoe mecmupogaHue (TCk):
TecT cocTaB/sieTcsi U3 TECTOBBIX BOIIPOCOB TEM 3TOT0 MOYJISI

Knaccudukaiys u ¢punoreHetTudeckue cBsisu X0OpZ0OBbIX.
CpaBHUTe/TbHAsI XapaKTePUCTHKA XOP/OBbIX.
XapakTepuCTHKa ¥ BUZIOBOe pa3HooOpasre OTPsiI0B MIEKOITUTAIOIINX.

Tabsuia 3 — Kpurepun orjeHKH ¢(hOpMHUPOBAHHOCTH KOMITETEHITUH

Koa u HaMeHOBaHMe
WHJUKAaTopa AOCTHXXKeHUs
KOMIIeTeHI UM (YacTu

KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN

YaCTU KOMIEeTeHLUN)

Ha 6a30BOM ypOBHe

Ha MOBBIIIEHHOM YDPOBHE

KOMIIeTEHLIH) COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
«Y[,0BJIETBOPUTEJ/ILHO» OLIEHKE «XOPOLLIO» OLIEHKE «OTJIUYHO»
50-64% ot 65-85% or 86-100% ot
MaKCHUMasbHOTO Oasia MakKCHUMaJ/IbHOT'O MaKCHUMa/IbHOI'O
Ganna Ganna

OIIK-1.1 UO-1 onk-1 He coBcem TBEpA0 1o cymiecTBy, ITpuHrmaeT

3Harb: BJIaZleeT MaTepuajioM oTBeyYaeT Ha aKTUBHOe yJacTue B

- CUCTeMaTUKy Y | 110 TeMaM MOJ Y14, [0CTaB/IeHHbIe X0Je TpoBeJeHust

Gropa3Hoobpa3ue 3HaeT TO/IbKO OCHOBHbIe | BOIIPOCHI, TBEpZ0 3aHSITUH, TPABUIbHO

OpraHu3MoB; TeopeThyeckKue YCBOWJI OTBevaeT Ha

- MpaBWIa JIMUHON TUTHEHBI | TI0JI0XKeHUs1 M3y4aeMoro | MporpaMMHBbIN M0OCTaB/IeHHbIe

1IpHu paboTe C )KUBOTHBIMH;

MOpSAJI0OK  MCC/Ie0OBaHUS
OpraHoB u CUCTEM
opraHusma rnpu
orpe/ie/ieHun ero
OroI0rMYecKoro cTatyca
-3aKOHOMEpPHOCTH
(yHKLIMOHUPOBaHUS
OpraHu3MOoB pa3HbIX

YPOBHeli opraHu3aluy;
OIIK-1.2 U[I-2 onk-1

YMmeTs:

- TIPOBOZIUTH 1ab0opaTOpHbBIE
U (byHKLMOHA/TbHBIE
WCCIeJOBaHUS
HEoOX0IUMbIe JUTST
orpeie/IeHust
Ouosoruyeckoro  craTyca
OpraHusma, 00BSICHATH
TIPOLIECCHI, TIPOUCXO/SIIHE
B OpraHu3me, C TOUKHU
3peHust
00111e610TOrHUeCKHUX
3aKOHOMEPHOCTeN;
OIK-1.3 UJI-3 ork.1
Bnagets:

-MIPaKTUUeCKUMH HaBbIKaMU
TIpUMeHeHHs K/1aCCUUeCKuX
MeTO/I0B UCCJIeIOBaHMUS U
VCII0/Tb30BaHHsI OCHOBHBIX

KypCa, BBIIOHSET
TeKyll[1e 3a/laHus 110
mucuunvae. [pu
OTBeTax [IOMyCKaeT
MasioCyljeCTBeHHbIe
MOTPeLIHOCTH,
HCKa)KeHUsI JIOTMUeCKOou
1oc/iel0BaTe/IbHOCTH
13/1araeMoro
Marepuasa, HeTOUHYIO
aprymeHTaLuio
TeopeTUUeCKux
TI0JIOKEeHNH Kypca.
YMeet nipoBoUTh
HCCeIOBaHUS
HEoOXoIuMbIe JI/Ist
orpejieneHust
OMO0JIOrMYeCKOro
cTaTryca opraHusma.
Bnapeet HaBbIKamMu
TIPOBe/IeHUsT
ayT3K0JIOTUUeCKOro
HCCIeIOBaHUS

MaTepHaJl 1Io TeMaM
MO/TyJIs, T[PAMOTHO
n3saraet ero 6e3
CYIIIeCTBEHHBIX
OLLIMOOK, TIPUBOIUT
(hopMyMpOBKU
ompe/ieIeHUH.
Peraer
CUTYallMOHHbBIE
3ajlauu.

YMeeT nNpoBOAUTH
HCCIIeIOBaHMSI
HeoOXouMbIe ISt
oripe/ieNIeH st
O10/IOTHYeCKOTO
cTaTyca opraHusMa.
MoxxeT 00BSICHUTh
TIPOLIECCHI,
MTPOUCXO/ISAIINE B
opraHu3Me Ha
Pa3HBIX YPOBHSX
OpraHu3al[|u C
TOUKH 3pPeHust
ob1ebrooruuecKu

X 3aKOHOMEPHOCTeH.

Bnageet HaBbIKaMM
MpOBe/ieHUsI
ayT3K0JI0TUUeCKOr0
WUCCe/JOBaHUsI.

BOTIPOCHI, YCBOMJI
MaTepHaJl B [IOJTHOM
obbemMe 1 CBOOOIHO
OPHEHTHUPYEeTCS TI0
TeMaM MOJYJIs,
yMeeT BEepHO,
apryMeHTHPOBaHO U
SICHO W3/1araTh
MaTepua rpu
peleHur
CUTYaLIMOHHBIX
3aza4. Bnageer
HaBbIKaMH
oTipe e/ IeHUsT
OMOIOrUYeCKOro
cTaTyca OpraHu3ma.
Mo>keT 0OBSICHUTD
TIPOLIeCChI,
MTPOMCXO/SIINE B
OpraHu3sMe Ha
Pa3HBIX YPOBHSX
OpraHu3al[|uu C
TOUKH 3PeHusI
o6111e6roIorUUeCcKu
X 3aKOHOMEpHOCTEH.
Bnageer
MIPaKTUYeCKUMU
HaBbIKaMHU
TIPOBE/IEHUS
ayTIKOJIOTUUECKOTO
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O61O/TIOrMUeCKUX 3aKOHOB B HCC/IeJOBAHUS U
oripe/ieIeHU| TIPaKTUUECKUM
OMOJ/IOrMYeCKOro cTaTyca NIpUMeHeHHeM
OpraHu3Ma ¥ MpoBe|eHust K/IaCCHUYeCKUX
ayT3KOJIOTHUECKOT0 METO/[0B
HCC/IeJOBaHMS. HCC/IeJOBAHMS U
TIPUMEHEeHHSI
OCHOBHBIX
OMOIOrMUeCKHX
3aKOHOB B
oripe/ie/IeHuH
610JIOTMUeCKOro
CTaTyca OpraHusmMa

Mooy 11 «)Kueble cucmembl: KAemka opeaHu3m»

Tema: «CymHoCTh x13HU. CBOMCTBA M YPOBHM OpraHM3aliuy )XUBOro. MoJieky/1sipHo-
reHeTHYeCKHi ypoBeHb OpraHU3aLM KHU3HW»

KomnbtomepHoe mecmuposaHue (TCK):

Bbibepume 00uH uau HeCKo/bKO 8apuaHmos omeemos:

TkaHeBol ypoOBeHb OpPraHM3alii )XUBOH MaTepPUH XapaKTepeH JJifl. ..
benka

+MepucCTeMbl

+TapeHXUMBbI

XJI0poIIacTa

yIJIeBOJ0B

TkaHeBol ypOBeHb OpPraHu3alii )XUBOH MaTepPUH XapaKTepeH JJifl. ..
+3MnuTenusa

+MBIIIIL]

pubocom

MUTOXOH/JPUH

yIJIeBOL0B

IIposiB/ieHHeM OMOPUTMHUYHOCTH KaK CBOMCTBA YXMBBIX CHUCTEM SIB/ISIIOTCH. ..
CMeHa OUOIIEHO30B «IyT-0epe3HsIK-COCHSIK»

+HOYHOW COH 4Ye/ioBeKa

+0CeHHMe 11epesieThbl IITHL]

cuMOMO03 uesioBeKa 1 KUIIIeUHOM MaIouKu

OT/lepruBaHye PyKHu OT ropsiuero rnpeamera

IIposiB/ieHHeM 3Hepro3aBUCMMOCTH KaK CBOMCTBA XMBbBIX CHCTEM SIBJIAIOTCA. ..
TUPOIN3

MMHOLIUTO3

+doTocunHTe3

(barouuTo3

+JpIXaHue

TKaHeBo# YypOBeHb OpPraHU3aLH )KUBOW MaTepPUH ABJISETCA 00/iee KPYMHBIM (BHICOKHM),
yeM...

+0praHouHbIN

MONYJIALIMOHHO-BU/IOBOM

OpraHHbIN

+K/IeTOUHBIN
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OpraHu3MeHHbIN

CMeHa OHOIIeHO30B «Iyr-0epe3HsIK-COCHAK» SIBJISeTCS MPOsiIB/IEHHeM Ha
0HMOreoleHOTHYECKOM YPOBHE TaKMX CBOMCTB )KUBBIX CHCTEM KaK...
+pocT

JIMCKPETHOCTh

+pa3Burue

eJMHCTBO XMMUUECKOr0 COCTaBa

pa3paKuMoCThb

IIpu3HaKkamMu BceX XMBBIX CHCTeM SIBJIAIOTCA. ..

+OMOPUTMHUYHOCTD

+JMCKPEeTHOCTh

MIPOBOJAUMOCTh

aBTOMAaTHs

JBIDKEHHe

IIposiB/ieHHeM POCTa U Pa3BUTHUA KaK CBOMCTBA XXUBBIX CHCTeM AIB/ISKOTCA. ..
+OHTOreHes

¢unorenes

reoTpOIu3M

KpeaLjMoHU3M

+kaTabosiu3m

Pa3apakuMoCTh KaK CBOICTBO XXHUBbBIX CUCTeM NMPOAB/IsAEeTCA B GopMe TaKCHCOB Y...
+KUIIeYHOII0/JI0CTHBIX

pbIO

HaCeKOMbIX

+TIPOCTENILNX

OakTepuii

Pa3apakuMoCTh KaK CBOICTBO XXUBBIX CHCTeM NposB/sAeTrcs B ¢popMme pedieKcoB y...
+HACeKOMBIX

+pbIO

rpruboB

pacTeHui

OakTepuii

BuoreoneHoTHYeCKHH YPOBEeHb OPraHu3aluM )KUBOU MaTepUM XapaKTepeH /JIA...
+03epa

+Mopst

yKH

>Kabp

MUTOXOH/PUH

IIpu3HakamMu BceX KMBbBIX CHCTeM SIBJIAIOTCA. ..

TPOBOJUMOCTD

aBTOMaTus

JBIDKEHUe

+OMOPUTMHUUHOCTh

+IMCKPeTHOCTh

HaaBuaoBbIMH YPOBHAMM OpPraHU3aliMy )KMBOW MaTepHHU SIB/ISHOTCA. ..
K/JIeTOUHBIN

MOJIEKY/ISIPHBIN

+0HMOLIEHOTUUeCKUI

+6uocdepHbIi

OpraHHbIN

BpauHbie UrpbI ¥ M10/10B0€e Pa3MHO)KeHHE B CTa/ie ra3esiei MPOUCXOJAT Ha «.c.eeuvennenn.
YPOBHSIX OpraHU3al[UH )XMBOW MaTepHH.
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+TIOMY/SILIMOHHO-BU/IOBOM

+0opraHu3MeHHOM

OpraHoWHOM

OMOreoreHOTUUECKOM

buochepHom

IIposiB/ieHHEeM POCTa U Pa3BUTHSA KaK CBOICTBA XUBBIX CHCTEM SIBJIAIOTCAL. ..
pOXKZieHre KOTST Y KOLLIKU

OpauHble UTPbI BOJIKOB

OKHC/IUTeNTbHOe (pochopuirvpoBaHue

+OHTOreHes

+cMeHa OHOIIEHO30B

KsieTouHbIil ypoBeHb OPraHH3al[UH )XUBOW MaTepPUH XapaKTepeH AJIA. ..
MUTOXOH/IpUSI

prub0OCOMBI

+3pUTpOLIUTa

sapa

+HelpoHa

OpraHu3MeHHbIH YPOBeHb OPraHU3al[uH )KUBOW MaTePUH XapaKTepPeH AJIA. ..
+aenbpuHa

cepALa

+IIyKu

TIJIaBHUKOB

»kabp

IIposiB/IeHHEM CaMOBOCIPOM3Be/IeHHs KaK CBOMCTBA )XMUBBIX CHCTeM ABJ/IAIOTCS. ..
+peruvkauus JHK

OKHC/IUTeNbHOe (ocopuipoBaHme

+6uocuHTe3 Oeska

THIpo/U3 Oeska

MHTO3

Y 0AHOK/IeTOYHBIX CYIIeCTB 3HAUUTE/IBHO cj1a0ee, 4eM Yy MHOTOK/IETOYHBIX, BEIPQ)KeHbI
TaKHe CBOMCTBA JXMBBIX CHCTEM KakK...

+pa3apaXuMOCTb

W3MeHUMBOCTb

CaMOBOCITPOM3Be/IeHHe

HacJie/ICTBEHHOCTh

+camopery/sys

OCHOBHBIMH (JOCTYNHBIMH HETIOCPECTBEHHOMY HA0/II0IeHHUI0) CUMTAIOTCH YPOBHH
OpraHu3aLu XUBOH MaTepHH.

K/IeTOUHbIN

+0praHu3MeHHbIN

OpraHOUHbBIN

+6mnochepHbIi

MOJIEKY/ISIPHBIN

M3 ypoBHei#i CyliecCTBOBaHMSA KHBOT0 Bell[eCTBA Ha/{0OPraHM3MeHHbIMHU SAB/IAIOTCS. ..
MOJIEKY/ISIPHBIN

+TONy/IALIMOHHBIN

+6uocdepHbIi

TKaHEeBbIN

OpraHu3MeHHbI!

K/JIeTOUHBIN

+0HOIeHOTUUECKUI

+0HMOreoLeHO3HBIHN
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OpraHHbIN

XapakTep pocTa Ha/j3eMHBIX U NO/A3eMHbIX UacTeld pacTeHNH 0CyLIeCTB/IsIeTCA MO...
+Te/TMOTPOINU3MY

+reoTponusmMy

CerlCMOHaCTUsIM

aBTOHACTHUSIM

TePMOHACTUSIM

Peakuus pacTeHHid Ha pa3ipakKuTe/id MposiB/seTcs B popme...
+TaKCHCOB

+TpONKU3MOB

peduiekcoB

PUTMUUYHOCTU

JMUCKPETHOCTH

C ce30HHBIM LIMKJ/IOM MOTOAHBIX YCI0BHI CBA3AHBI. . .
PUTMbI OOZIPCTBOBAHUS M CHA UesioBeKa

TeHue MTHL]

+1UcTonaz pacTeHun

+/TMHbKA >KUBOTHBIX

JBIKeHWe YCThUL] paCTeHU

YrieBoaMu B K/IeTKe AB/ISIOTCA. ..

+caxaposa

+T/IMKOreH

TJIALIAH

TercuH

BaJIUH

I'opmoHaibHYI0 (YHKIHIO B OpraHU3Me )KUBOTHBIX MOTYT BbINIO/THATD. ..
+6enku

+XXUpOTMo/[00HbIe BelljeCTBa

YTJ1eBO/IbI

OHK

PHK

Buosiornueckas MemOpaHa MOCTPOeHa B OCHOBHOM M3...
+06enkoB

+dochonumnugor

MOHOCaxapoB

ToJ/IMCcaxapy/oB

HYK/IEMHOBBIX KHUC/IOT

TpancnopTHas ¢pyHKIMsA XapaKTepHa JJisl. ..

+BO/IbI

+0eKOB

JTUTIU/IOB

MUHepPa/IbHBIX COJen

yI/1eBOJIOB

B cocTaB Bcex )KUBbIX OPraHU3MOB BXO/AT HeOPraHuyecKue BelecTna...
+BojIa

docdat kanbLys

Kpaxmaii

TJII0K03a

+aMMHakK

Cpean yKa3aHHbBIX BellleCTB OPraHUYeCKUMH SIBJISTIOTCAL. ..
dhocdopHas KucioTa

HUTpAT Meau

66



+AlD

+dochomumnuel

KapOOHAT KasbIIUs

OcHoBHBIMHU (PyHKIMSIMH JTUNIU/OB B K/IeTKe pacTeHHH SAB/ISIFOTCS. ..
+>HepreThyecKas

vH(opMal[OHHast

TpaHCIOPTHAs

KaTauThueckas

+3aracarorjas

I'ekco3amu ABAAKOTCA...

caxaposa

+TJII0K03a

+¢dpykKTo3a

pubo3a

ne3okcupubosa

K nmosimcaxapujgaM OTHOCATCHA. ..
+1]e/1JTr0/103a

TJIF0KO3a

ne3okcupubosa

+T/IMKOreH

caxaposa

TpaHCHOPTHYO (PYHKIUIO BBINO/IHAIOT 0e/IKH. ..
+TreMoriobuH

+MHOTI00MH

POJOTICHUH

MHO3UH

KepaTuH

B kieTkax )XuBOTHbIX MoJieKyJbl [ITHK HaxopsAaTcA B...
JIM30COMax

+MUTOXOHAPUAX

pubocomax

anmapare ['oJyib KU

+tsnpe

B cocTaB K/1IeTOUHBIX MeMOpPaH BXO/SIT. ..
HYK/IEMHOBBIE KUCIOThI

+0eIKH

+hochommnupl

aMUHOKUCJIOTbI

aMUHBI

OcHOBHBIMH (PYHKIIUSIMHM 0€/TKOB B KJIETKe )KHBOTHBIX SIBJISIIOTCA. ..
JHepreThueckKas

+rH(pOopMaLMOHHas

3aracaroijas

t+KaTa/quThuuecKas

+TpaHCIOpTHas

A3oTHCTBIe 0CHOBAaHHUSA BXO/ST B COCTaB...
+HYKJIEMHOBBIX KUC/IOT

OenkoB

aMHUHOKUCJIOT

+ATD

dhochonunuzos
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®parmenT nenmu [JHK uMeer ci1ieyroiyo 1oc/ief0BaTe/IbHOCTb HYK/TICOTH/OB.....cceeersreeeses
OTA-TTH-OI'T-AAL-IIII. OnpeaenvTe noc/jieA0BaTe/IbHOCTh HYK/1eoTUAOB H-PHK.
AAL-TAT-LICA-ATT-T'ILT

AAT-IYL-Irgy-yAL-UI'T

AAT-IUTA-I'OT-TALI-LII'T

TAY-AAT-THL-YYI-I'TT

®parmenT nermu JJHK uMeet ci1eyroiyo 1oc/ief0BaTe/IbHOCTb HYK/TICOTH/OB....cc.eeeerrveeeees
OI'T-ITA-TAL-TIIT-AAT'. OnpeaenuTe noc/ieAoBaTe/1bHOCTh HYK/1eoTUA0B H-PHK.
AAL-TAT-LITA-ATT-T'HLT

AAT-OTA-I'OT-TAL-OI'T

AAT-IYL-TOY-YAL-LI'T

HIHH-TAY-AYT-OI'A-Y Y1

®parmenT Henu U-PHK umeet ci1eayroiyro nocjiefoBaTe/1bHOCTb

HYKJ/ICOTHU/AOB. ...cceeveeerreecens ITA-AAY-IOYT-I'YA-AAL. Onpejenure noc/ieg0BaTe/IbHOCTD
HyK/1eoTHAOB (pparmenTta renu JHK, Ha koTopoii npou3onuia TpaHckpunuusa u-PHK.
AAT-IYLO-Irgy-yAL-UIr

AAL-TAT-LITA-ATT-T'ALL

AYI-OTA-ITT-TAL-LI'T

+UT-TTA-TAL-UAT-TTT

Anrtukopony AI'Ll na T-PHK coorBercrByer...

kogoH AI'll Ha n-PHK

tpuriet THI" ra [THK

+kogoH YLI' Ha u-PHK

+tpuruier AI'l] va IHK

tpurier YII' Ha THK

Kakue ypoBHHM BK/IIOUYAIOT B ce0si Me30CHCTeMBbI?

K/J1€TOYHBIN, TKAHEBbIN

OpraHHbIM, CUCTEeMHbIN

OpraHu3MeHHbIN

+BCe BepHbI

Yem otinuaercs mosiekyaa JJHK ot apyroi Hyk/ienHoBoM kuciaorel — PHK?
+IBYXL|€[IOYHOCTBIO U a30TUCTBIM OCHOBaHVMEM TUMHUHOM.

O/IHOLIETIOYHOCTBI0 M @30TUCTBIM OCHOBaHVUEM TUMHHOM.

[BYXLIETIOUHOCTBIO U a30TUCTBIM OCHOBaHUEM YPaLjUIOM.

O/IHOLIETIOYHOCTBI0 M @30THUCTBIM OCHOBaHKWEM YpPaLjuIOM.

Ha3oBurte BbICIIMII YypOBeHb OPraHH3al[UH )XUBOTO.

MOJIEKY/ISIPHO-TeHeTUUe CKUI

OpraHu3MeHHbIN

MOMY/SLIMOHHO-BU/IOBOU

+6rochepHO-OMOTreoIIeHOTHUECKUN

Uro siB/IsIeTCA 3/IeMeHTapHOH eJMHULeNl MOJIEKY/IIPHO-TeHeTUYeCKOr0 YPOBHSA
OpraHu3aLyy XUuBoro?

OpraHesuibl;

+ MaKkpOMO/JIEKY/IbI;

ocobu;

BU/.

Kakue ypoBHH BK/IOYAKT B Ce0si MUKPOCHCTEMbI?

+MOJIeKy/ISIPHBIN

+CyOK/Ie TOUHBIHA

KJIETOYHBIN

OpraHu3MeHHbIN

Yto sAB/IAETCA Cy0CTPATOM JKU3HH?
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OHK

PHK

OenKu

+BCe BepHbI

YcraHoBuUTe MOC/Ie/J0BaTe/IbHOCTD Peai3alii reHeTU4ecKo nHpopManuu:
1. u-PHK

2. IHK

3. 6es10K

4. IpU3HaK

[TpaBubHBIN OTBeT: 2, 1, 3, 4

Y craHoBuTe noc/ieJoBaTe/IbHOCTD SIBJICHUH U MPOLECCOB MPOMCXO/SAIIMX B K/IeTKe NpH
OuocuHTe3e De/mKa:

1. TpaHCKpUNLys

2. TPaHUIALMSA

3. co3peBanue u-PHK

4. Tipoliecc pa3pyliieHus puboCoMBI

[TpaBunbHBIM OTBeT: 1, 3, 2, 4

YcTraHOBUTe COOTBETCTBHE MeX/y NPo1eccaMy U HX Cojiep)KaHueM

1. Perivkanius 1. ocy1iecTBisieMblii pruOOCOMO¥A MpoLjecc chHTe3a Oefka 13
aMUHOKUCJIOT 110 MaTpuLie

2. TpaHCKpUIILUs 2. cunre3 uHdopmarmonHoii PHK (MPHK) o matpuiie JTHK.

3. Tpancisauus 3. mpoLecc co3ganud AByX fouepHux mosekyn JHK Ha

OCHOBe POUTeNbCKOUN Moneky/bl JTHK

4. iepeHOC reHeTHYeCcKor nHbOopMal[u OT AOHOpa
DELIMNUEHTY MPU KOHTAKTe KJIeTOK

[TpaBunbHLIM OTBeET: 1-3; 2-2; 3-1.

BOHpOCbI AJIsd  Oompoca o TemMe: «Cy]_IIHOCTB >ku3HH. CBOMCTBA COCTaB H YPOBHM
Opra”Hu3diium )KUBOro»

1. Yro n3yvaeTcs Ha GUOTeoLeHOTUYECKOM yPOBHE?

2. Kakue 371emeHTbl Ha3bIBatOTCSI MUKPO- Y yJIbTPAMUKPO3/IeMeHTaMu ?

3. [Touemy nunybl HepaCTBOPUMBI B BOJe?

4. KakoB 3apsiz; cHapy>ku MeMOpaHbI ¥ 110/, MeMOpaHOii?

5. Kakwie 6enky Ha3bIBarOTCs MPOCTHIMU? CII0KHBIMU?

6. Yro Takoe ZieHaTyparys Oeska?

7. [BuraresnbHast GyHKIUST O€KOB:

8. Karamurrnyeckas GpyHKLus Oe/IKOB:

9. [Touemy >KUpBI SIB/ISIFOTCS OCHOBHBIM 3arlacarolliiM BeleCTBOM y KUBBIX OPraHU3MOB?
10. PoGepT BpoyH B pacTUTe/NbHBIX K/eTKax BIiepBble OIUcall:

11.  Yro Takoe carouurtos? [TuHOLMTO3?

12.  Kak 3apsbKeHHble HOHBI M0MNa/jal0T B KJIETKY, €C/TU JIMMUAHBIA OUCION [/ HUX
HernpoHULaemM?

13. UTo “3yuyaeTcs Ha MOMNY/ISALMOHHO-BUIOBOM YPOBHE?

14. CKOJIBKO TPOLIEHTOB OT MacChl IIPUXOAUTCS Ha 3/1eMeHThI 1 ¥ 2 TPYIIIbL:
15.  Tlouemy TBepZpblii Jief] ierye, yem >KujKast Boga?

16. Yo Takoe OydepHOCTH?

17.  Uro Takoe yeTBepTHYHasi CTPYKTypa OeIKOBOI MOJIEKY/IbI?

18. CrpourenpHast GyHKIMsI O€TKOB TIPOSIBIISIETCS:

19. OHepreTrueckast PyHKIHs Oe/TKOB:

20. HazoBuTe BakHel1IMe MTO/IMCaxapypbl:

21. UTO M3yuyaeTcsi Ha OPraHU3MEHHOM yPOBHe?
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22.  Kakwue 3/1eMeHTbI OTHOCSITCS K 3/IeMeHTaM 1-1 rpyIbI?

23.  UYewm ompefeseTcss KUCJIOTHOCTb UM OCHOBHOCTb pacTBopa?
24. Kakwue cBs131 yziep>KrBarOT BUTKU CITMpaaIy BTOPUYHOU

25.  CTpPYKTyphl benka?

26.  Uro Takoe peHarypauus?

27. TpancrnopTHast PyHKILMsI O/TKOB MTPOSIB/ISIETCS:
28. Kakue Ksaccol yriieBo0B pa3imyaror?
29.  UYrto u3BecTHO 00 3HepreTHueckor HyHKI[UH

BOleOCbI JAJig oImmpoca 110 TeMe: «MOJIEKyJIHpHO-FEHETI/IlIECKI/Iﬁ YPOBEHb OpraHu3aliuu
KU3HHN»

1. B kakux opraHoujax kietku Haxogutcs [JHK?

2. Kakogsl ¢pyukumu JHK?

3. Kakue nyprHOBBIE U MUPUMUAUHOBBIE OCHOBaHHUS BXOAAT B coctaB JHK?

4. Kakos auametp monekysibl JIHK 1 KakoB pasMep mnapbl HyK/1eoTH0B B Mosekysie [JHK?
5. Kak nykneotuapsl [JHK coegyHeHbl B OJHY Liellb?

6. Kak yeru IHK coepHeHs! pyr ¢ Apyrom?

7. Yem obpa3oBanbl "kpas" monekysnbl JHK?

8. B kKakoMm BH/Ie, ¥ KAaKUX OpraHOM/IaX XpaHUTCS UHPOPMaLys 0 Oeslkax B KJeTKax
3yKapuoT?

9. Kakoii pepmeHT oTBeuaeT 3a 0Opa3oBaHKe KOMIJiIeMeHTapHOU 1ieru JJHK?

10. Uro siBnsieTcs MaTpuLieii rpu yaBoenuu JTHK?

11. Yro HeobXxoauMo Ayis pervkanyu JJHK?

12. Kak Ha3sbiBaetcs criocob yaBoenust JIHK, ipu KOTOpOM OfiHa 1ielb HYK/IeOTHOB
0CTaeTCsl HEM3MEHHOM, a BTOpasi OCTparBaeTCsl MO MPUHLMITY KOMIIEMEHTapHOCTHU?

13. Kak HasbiBaetcs 1jenb Hyk/1eotu10B JJHK, Ha KOTOpOIi MPOMCXOJUT HelpephIBHOE
obpa3oBaHue KomrieMeHTapHo 1jer JJHK?

14. Kak HasbBaroTcs ¢hparmenTsl [IHK, obpa3yroliiecst Ha Jpyroi Liery HyKIeoTH 0B
Motekysisl JJHK?

15. Kak Ha3biBatoTCsi (hepMeHThI, «CIMBaroiye» dhparmeHTbl OKa3aku?

16. B kakoM HaripaB/ieHUU MoXkeT JiBuratbcs pepment [JHK-nonvmepasa?

17. B kKakom HarpaBjieHUY TIPOUCXOJUT YTMHEeHHe 00pa3yroleics 1l HyK/Ie0THI0B?

18. Kakosb! ¢pyHkiun PHK?
19.  T'me obpa3syrorcsa PHK?

20. Kakvie nyprHOBbIe U TUPUMUUHOBBIE OCHOBaHUSA BXOAAT B coctaB PHK?

21. Kaxkue Bugbsl PHK HaxopaTcs B KeTke?

22. Kak nykneoruasl PHK coenrHeHbl B OHY LieTib?

23. KaxkoBel pa3mepsl pasHbix BU0B PHK?

24. ®.Kpuk chopMyMpoBai LieHTPabHYI0 JOTMY MOJIEKYJ/ISIPHOW OUOJIOTHH — ...........
25. TpuIIeTHOCTh TeHeTUYeCKOro KOZa IPOSIBJISIETCSA B TOM, UTO ...........

26. BbIpOXK€HHOCTb reHeTUYeCKOro KoZia MPOSIBJISIETCS] B TOM, UTO ...........

27. OJHO03HAYHOCTB T'€HeTUUYeCKOro KO/ja IMPOsIB/ISIeTCSA B TOM, UTO ...........

28. YHuBepCcalbHOCTb TeHeTUUeCKOro Ko/ia IPOsIB/ISIeTCS B TOM, UTO ...........

29. HemnepekpriBaeMOCTb reHeTUUeCKOr 0 KO/ia MPOSIB/ISIETCSA B TOM, UTO ...........

30.  VHunuupyrommi Koo Ha moboit uPHK ...........
31. B konue nPHK naxomurcs ...........

32. TpaHCcKpunuus — 370 ...........

33. Ha THK MoryT ObITb 3aKOIUPOBAHHI ..........  ereeeees ) eeeeeeeeees

34. Matpulieli IpU TPAHCKPUIILIUU SIBJISIETCS ...........

35. J171s1 TPAHCKPUIILIMK HEOOXOIUMBL: .......... ) ereeenns ) erereeennns

36. PHK-nonivMmepasa rpy TpaHCKPUIILIUU JABUKETCS B HAIlIPpaBJ/ICHUMH ...........

37. nPHK obpa3yercst Ha MmatpuuHoii 1jeni [JHK 1o npuHOpmam .......... 1 S
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38. PHK-nommmMepasa criocobHa cooupaTth MOTMHYKIEOTH/IHYO 1[eTh B HANIPAB/IEHUH ...........

39. BOBIIMHCTBO reHOB 3yKapuoT MO3auuHble, TaK Kak ...........
40. KakoBO 3HaueHue peryasaTOpHbIX 3/1eMEeHTOB?

41. KakoBo 3HaueHue npomoTtopa?

42. UYTo TaKoe 3K30Hbl, UHTPOHBI;

43. KakoBo 3HaueHue 1IepHOM U TpeliiepHOH Toc/ie/JoBaTeTbHOCTeN HYK/1e0TH I0B?
44. KakoBo 3HaueHHe HeTPAHCUPYEMbBIX 00/1acTei?

45, UTo nporcxoguT BO Bpems nipoljeccrHra npo-uPHK?

46. [Touemy otcyrcTBYyeT J2 B 3penor uPHK?

47. I'me nporcxoguT TpaHC/IALMSA?

48. UTO0 NpoUCXOoAUT BO BpeMsl MHULIMALIMU TPaHC/ISALUU?

49. Yto HeOOXOAMMO /1JIst TPAHCISILIM?

50. Kak ocymectsiisieTcsi TepMUAHALMs TPAHCIIALIMKU?
KouTposbHas pabora:

CumyayuoHHble 3a0avu:

1. OgHa u3 uenouvek [JHK wumeer nocnepoBaresnbHOCTh HyKaeoTugoB: AI'T AH I'AT ALT
LOI'A TTT AL ... Kakyto nocsiefjoBaTe/lbHOCTb HYK/I€OTHU/0OB UMeeT BTOpas Liellouka TOM ke
MOJIEKYJIbI?

2. Bonpmiasi w3 gByX 1iernedl Oenka WHCyAMHA (TakK Ha3biBaeMasi Liellb B) HauMHaeTcs Co
CleylolIMX aMUHOKUC/IOT: eHuIalaHUH-Ba/IMH-acllaparuH-T/1yTaMUHOBasi KACI0Ta-TUCTUANH-
nevnuH. Hanummuire mnocnefoBaTe/lbHOCTh HYK/IEOTHJOB B Hayase yvacTka monekysel [THK,
XpaHsero nHpopmMarui o6 3ToM beke.

3. YuacToKk TreHa wuMeeT CJle[ylolljee CTPOeHHe, COCTOsllee U3 T0C/Ie0BaTeIbHOCTH
Hykseotyzos: LII'T LIl THHA AAA TII ... . YKaxxuTe CTpoeHUe COOTBETCTBYIOLLEro ydacTKa
Genka, nH(OpPMaLMs 0 KOTOPOM COZIEP>KUTCS B IAHHOM TeHe. Kak oTpa3uTcst Ha cTpoeHuu Oenka
yJaJieHre U3 reHa YeTBePTOro HyK/1eoTHza?

4. Tlpu cunzapome PaHKOHM (HapyileHWe 00pa30BaHUS KOCTHOM TKaHW) y OOJBHOTO C MOUOM
BbIJ|e/IIFOTC aMUHOKUC/IOTHI, KOTOPBIM COOTBeTCTBYIOT KOZOHbI B UPHK: AYA, T'YL, AYT,
YUA, YYT, T'YY, AYY. Onpegenure, BblJle/leHUe KaKUX aMUHOKHC/IOT C MOYOW XapaKTepHO
Anst cuHapoMa PaHKOHH, eC/M Y 3/0pPOBOr0 uUejioBeKa B MOUe COJeprKaTCsl aMUHOKUCJIOTBI
aslaHuH, CepyH, IJTyTaMUHOBAsi KUC/IOTa U TJIMLMH.

5. UccnepoBanusi nokasanu, uro B UPHK copepxurca 34% ryanuHa, 18% ypauuna, 28%
yurosvHa, 20% ageHuHa. OnpefeuTe MPOLEHTHBIM COCTaB a30THMCThIX OCHOBAHUM B ydacTKe
OHK, asnsromjerocs marpuuen s fanHord nPHK.

6. Monekyna IHK pacnanace Ha aBe nernouku. OgHa u3 Hux umeet ctpoenue: TAI' AT I'TT
ALA LUI'T I'TT TAT TLA ... . Kakoe ctpoenue Oygmer umetb Bropasi Mosiekysa JJHK, korza
yKa3aHHasl L[e[l0uKa JOCTPOUTCS [0 TIOJIHOM JBYXLIe[IOUeYHOM MOJIEKYIIbI?

7. TomunentuaHas 1erb OAHOTO Oe/lKa >KUBOTHBIX WMeET C/ieAylolliee Hauaio: JM3UH —
[JIyTaMUH — TPEOHWH — aJlaHMH — aJlaHuH — ajaHuH — Ju3uH.. C Kakou
M0C/Ie/I0BaTeTbHOCTA HYK/IEOTH/IOB HAUMHAETCs TeH, COOTBETCTBYIOIINM 3TOMY Oenky?

8. Omna wu3 uernedi puboHyKea3wbl (pepMeHTa TMOAKeTYJOUHOU >Kejie3bl) COCTOMT U3 16
aMUHOKUCIOT: ['ny — I'mu — Acnn — IIpo — Tup — Ban — IIpo — Ban — IIpo — Ban —
'mc — ®en—Acn — Ana — Cep — Ban. Omnpepenute cTpykTypy yuactka [IHK,
KOZMPYIOIIEro 3Ty 4aCcTh pUOOHYK/Ieasbl.

9. C Kako# 1ocsieioBaTe/TbHOCT aMUHOKUC/IOT HaulHaeTcsl 6eloK, eC/ii OH 3aKO/IMPOBaH TaKOU
rocezsoBare/bHOCTEIO0 HyKaeotugos: AL LI ATT LILIL] I'T'T ALILL? Kakum cTtaHeT Hauyasio
TIOJIUTIENITUAHOM 1[eT CUHTe3upyemMoro Oesika, eC/M TI0J BAUSHUEM PEHTTeHOBCKUX JTydei
TISITBIN HYK/IEOTH/, OKa)KeTCsT BBIOUTBIM 13 MosieKysbl [THK?

10. Copepxanue Hyk/eoTh0B B Lienu MPHK ciepyroiee: ageHnnoBoro - 27%, ryaHuioBOro -
35%, uurugunoBoro - 18%, ypauunoBoro - 20%. OnpejenuTe MPOLEHTHBIM COCTaB
HYK/1eoTHU10B yuyactka mosiekysinsl [JHK (reHa), siBsitoiierocst MmaTputieit ass sTorl uPHK.
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11. Kakyro gnmvHy mMeeT ydacTok mosekysasl JJHK, Kopupyromuii MUOT/IOONH COBpeMeHHBIX
JKUBOTHBIX, eC/T1 MUOT/IOOMH (6e/0K MBIIIL]) COAepXXUT OAHY Lielb co 155 aMUHOKHUCIOTaMu?
PaccrosiHue Mexxay AByMsi COCeJHUMU HYK/IEOTUZ,AMHU paBHO 3,4 A.

12. besloK OKCUTOLMH COCTOUT M3 9 aMMHOKUC/IOTHBIX OCTaTKOB. OnipesieniiTe AJIMHY TepBUYHOM
CTPYKTYPBI U MOJIEKY/ISIPHYIO Maccy Oeska.

13. MonekyJsisipHass Macca Karasiasel paBHa 224000/a. CKOTbKO aMUHOKHC/IOTHBIX OCTaTKOB B
3TOl MosieKysie? KakoBa /yiiHa MEPBUYHON CTPYKTYPhI 3TOr0 Oe/Ka?

14. Benok akKTWUH COCTOUT W3 374 aMUHOKUC/JIOTHBIX OCTaTKOB. Orpefie/iUTh AJMHY TePBUUYHOU
CTPYKTYPBI Y MOJIEKY/ISIPHYIO MacCy 3TOro Oesika.

15. B monekyne JHK TUMHHOBBIE HYK/IEOTHIbI cocTaB/ssioT 10% oT o6Iero KoymyecTsa.
OrnpeziesiuTh MpOLIEHTHOE CoZlepyKaHue APYrUuX BUIOB HYK/I€OTU/IOB.

16. CKOJIBKO COJIeP)KUTCSI aZleHUHOBBIX, T'YaHWHOBBIX M LIMUTO3MHOBBIX HYK/IEOTUJOB (10
OTJe/NbHOCTH) BO (parmeHTe Mosekyabl JJHK, ecniu B HEM oOHapykeHO 880 THMHHOBBIX
HYK/IEOTH/IOB, KOTOpPble COCTaBASIOT 22% OT 0O0lero KoJuuecTBa HYK/IEOTHUJOB B 3TOM
¢parmenTe monekysnsl [JJHK? KakoBa gnmuna sToro ¢pparmenra JJHK?

Tema: «K/1eTouHbIH YPOBeHb OpraHU3aI{uM XXU3HU»
KomnbomepHoe mecmuposaHue (TCk):
Bbibepume 00uH uau HeCKO/IbKO 8apUaHmMO8 0meemos:
I'unoTe3a cuMOMoOreHe3a paccMaTpuBaeT 00pa3oBaHMe B MPoLecce 3BO/TIOIUH
Kak pe3y/IbTaT BHeAPEeHUs B NEPBHUHYH0 3YKaPUOTHUYECKYI0 K/IeTKY

OaKTepwuii.

+XJI0pOI1/IaCTOB

+MUTOXOH/ZIPUI

pubocom

JIM30COM

armapara ['osib Ik

B >KMBOTHOH KJ/1eTKe 0TCyTCTBYHOT OpraHe/ibl...
+IJIaCTULI

+BaKyo/1

LIEHTPUOJU

KoMIL1ekc ["onbpxu

MepOKCHCOMBI

HemeMOpaHHBIMH OPraHOUaMH KJ/IETKH SIBJISIIOTCA. ..
+K/I€TOUYHBIA LIEHTP

+prubOCOMBI

JIU30COMBI

N71aCTU/BI

MHUTOXOH/|PUHA

PO

Bujp1 3HA00/1a3MaTHUECKOT0 PeTHKYJ/IyMa...
+TpaHyJ/ISIpHbIN

+rnagKumn

LleHTpa/IbHbIN

TOBEPXHOCTHBIN

TOCTeHHBIN

YueHble, BHecIIHe BK/Ia/i B CO3/ilaHNe M Pa3BUTHE K/IETOYHOM TeopuH, — 3TO...
+M. lnetigen

+T. [IIBaHH

T. Mopras

I'. Menpens
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A. JleBeHryk

A. BelicmMan

DyHKIUH AApaA — 3TO0...

+xXpaHeHUe HacJle/[CTBeHHOW nH(popMaLuu
+Tiepe/jaua Hacse/[CTBeHHOU nH(OopMaLun
peryssius obMeHa BellecTB

CHHTEe3 BUTaMHHOB

obpa3oBaHUe JIU30COM

CHHTe3 )XKUPOB

K aByxMemMOpaHHBIM OpraHe/ijiaM OTHOCSTCHL. ..
+XJ/I0pOIJIaCThI

+MUTOXOHJPpUUN

pubOCOMBI

3H/I0T/Ia3MaTHyecKast CeThb

JIU30COMBI

JIByxMeMOpaHHBIMH OPraHOM/JaMHU KJ/IETKHU SBJISIOTCAL. ..
KoMIuieKC ["onbmKu

+MUTOXOHAPUU

+I/1aCTUBI

prubOCOMBI

+1po

SH/I0IIa3MaTUUeCKUN PeTUKYIyM
Pu6ocombl B K/IeTKe pacro/iaraloTcs B...
KOMILIeKCe I'0/b KU

sape

+IUTOIIa3Me

MJ1aCTUAAX

+3H/0M/1a3MaTUYECKOM PeTUKYJIymMe
Pr00CoOMBI COCTOAT H3...

yIJIeBOJ0B

OHK

+PHK

JIUTIAJ0B

+0enKOB

DyHKLUH I/Ia3Ma/IeMMBL. ..

perynsitysi oOMeHa BellecTB
+pelnenTopHas

repejiaya Hac/ae/ICTBeHHOUN UH(OpMaLUU
+3a1ura oT (haKTOPOB BHEILIHEeH Cpe/ibl
paclierieHre yrjeBoJoB

CHHTEe3 BUTaMHHOB

Oprase/ibl, He UMeIIe MEMOPAHHOT0 CTPOEHHSA, — ITO...
XJIOPOIIACThI

KOMILIeKC I'osibmxu

JIM30COMBI

+pub0oCOMBI

+1IeHTPHOJIU

I'napkas 3Hi0N/Ia3MaTHYeCcKas CeTh OTBeuaeT 3a CHHTe3. ..
T-PHK

+Unu0B

6enkoB

+yTJ1IeBOJ0B
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AT®

JHK B K/1leTKe 5yKapuOT HaXO0AUTCA B...
9H/0I/Ia3MaTUUYeCKOM PeTUKYIyMe
LMToriasmMe

TJ1IaCTUAAX

+MUTOXOHAPUAX

+snpe

KOMILJIeKCe I'0/b KU

Mem0OpaHa K/IETKH COCTOUT H3...
MyperHa

+/IMNU0B

+0eKOB

L1eJI/TFOJIO3BI

XWUTHHA

BxkiroueHusi, BCTpeyarlyecss B paCTUTe/IbHbBIX K/IeTKax, - 3T0...
+Karuiy >Kupa

TJIaCTU/IBI

+3epHa Oeska

BaKyOJIx

TJILIOKM TTMKOTeHa

I'uapommTuyeckue pepMeHTHI COJepPKaTCs B OpraHe/iax...
pubocomax

LIEeHTPUOJISIX

+I1epokcucomax

+/1M30CcoMax

MHUTOXOH/IPUSIX

Pu6ocoMbl B K/IeTKe Pacio/iaralTcA B...
KOMILIeKCe I'o/b Ky

+snpe

+IUTOoIIa3Me

+racTugax

JIM30COMax

BaKyOJI1

DyHkyuu KoMmiviekca I'onbpku. ..
+TpaHCIOopPT BelLecTB

riepejiaya Hac/ae/ICTBeHHOM UH(OpMaLUU
cuHTe3 ATD

CHHTe3 BUTAMHHOB

+CHUHTEe3 OPraHUYeCKuX BelecTB

+ obpa3oBaHKe TM30COM

Kakoii TepMHH MCII0/1b3yeTCs [I/Isi 0003HaUeHHs Ha3BaHUA K/I€TOUHOW IPAaHUIIbI
JKMBOTHOM K/IeTKH?

[IBOViHO /1011 Ge/IKOBBIX MOJIEKY/T
JIMMUAHBIN CI0U

+I1na3maTrueckass MeMOpaHa
[TonrcaxapuHble KOMIIEKChI

Kto BniepBbie copMy/IMpoOBa/i 0OCHOBHbIE MOJ/I0)KEeHUS K/IeTOUHOM Teopuu?
M. Manbnuruu

P.T'yk

A. Ilypkune

+T. IlIBanH

Kakue coepuHeHus1 00ecnieurBaeT ruajionsiasMe CBOMCTBAa KO/VIOUJHON CHCTeMBbI?
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[TpucyTcTBHE TOHLKO OEMKOB U BOJBI

[TpucyTcTBHE TONMBKO HYK/IEMHOBBIX KUCJIOT U BOJbI

Hanuuue TonMbKO MonurcaxapuioB U BOJbl

+IIpUCyTCTBHe BCeX TepeurcieHHbIX OUOTOIMMEepPOB U BObI

Kakoe cTpoeHne nmMeeT 3j1eMeHTapHas KIeTOYHasi MeMOpaHa?

Ona obpa3oBaHa /JByMsI LIeHTPaJbHbIMU CJIOSIMU O€JTKOB, TTOKPBITHIX C IBYX CTOPOH MOHOC/IOEM
JIUTIUIOB

Ona obpa3oBaHa OZHUM CJiIoeM OesTKOB, K KOTOPOMY TTPUMBIKAeT CJIOH JIUTHU/I0B
+Ona obpa3oBaHa [IeHTPa/IbHBIM OUTUITUAHBIM CI0€M, B KOTOPBIM BCTPOEHbI 6e/TKOBbIe MOJIEKY/T
Omna oOpa3oBaHa TOJBKO OUTMIHAHBIM C/I0OEM

YTo XxapaKTepu3yeT MOBEPXHOCTHBIE 0e/IKH 3/IeMeHTapPHOH K/1eTOUHOH MeMOpaHbI?
OHM YaCTUYHO BCTPOEHBI MO0 B ITOBEPXHOCTHBIH, JTMOO BO BHYTPEHHUM OWUUITA/IHBIN C/I0MH
+OHH «TIPOLIMBAIOT» OWUTUITHIHBIN C/I0M M YaCTUYHO PACTIO/IaralTcs Ha Hapy)KHOM U
BHYTPeHHel MoBepXHOCTH MeMOpaHbI

OHM HUKaK He CBSI3aHbI C OUTMITUHBIM CJI0eM MeMOpaHbI

OHM He BCTPOEHBI B OUTMITU/IHBIN C/I0M U HaXOAATCSA Ha BHYTPEHHEeM WK Hapy>KHOM
MOBEPXHOCTH MeMOpPaHBI

Kakoii cocTaB umeeT r/IMKOKa/IMKC?

+3TO acCOLMMPOBAHHbIN C T1/Ia3MOJIEMMOM TJTUKOTIPOTEUHOBBIA KOMIL/IEKC

ITO acCcOLMUPOBaHHbIE C M/1a3MOJIEMMOM MOJIEKYJIbI BOJ[bI

3T0 accolMUpOBaHHbIe C M/1a3MOJIeMMOM HeopraHuyeckue CoeIMHeHUsI

JTO accoLMUpPOBaHHbIE C M71a3MOJIEMMOM Uy>KepOo/IHble BelljeCcTBa

Uro siB/IsIeTCA MPUHIMITHA/IBHBIM OT/THYHEM CTPOeHMs IJIaJKOH H/I0TI/Ia3MaTHYeCK ol
CeTH OT IIepoX0BaToM?

B eé cocTaBe MPUCYTCTBYIOT MEIIIOUKH

B eé cocTaBe MpUCYTCTBYIOT LICTEPHBI

B eé cocTaBe MpUCYTCTBYIOT TPYOOUKH

+OHa JyimieHa pubocom

UTo mMOHMMAaETCs MoJ, TEPMHUHOM JUKTHOCOMA?

MHorourcieHHble KaHasbLIbl 11€POX0BATOM 9H/0I/Ta3MaTUUYeCKO CeTH
MHorourcieHHble KaHa/lbLIbl T7IaIKOM H/I0T/Ia3MaTUUeCKOUu CeTH

MHorourcieHHble CKOTL/IEHUSI JIU30COM

+CKoruieHus1 3/IeMeHTOB KoMIieKca ["0/ib/[KU B BU/Ie CTOTIKU YTIOIIEHHBIX [[UCTePH
Kakoe yTBep>xJjeHHe B CTPOEHHH MePOKCHCOM SIBJISIEeTCH OIIHOOUYHBIM?

JTO Tenblia OBaIbHOW (POPMBI

+OHU He UMEIOT MeMOpaHbI

VimetoT TpaHy/IsipHBIN MaTPUKC

Kakas MeM0OpaHa MHUTOXOH/IpUH 00pa3yeT KPUCTHI?

HapysxHast

Hapy)xHast u BHyTpeHHsS

+BHyTpeHHss

B MUTOXOH/IPHUSIX IPUCYTCTBYET CIieljiaibHasi MeMOpaHa, (hOpMUPYFOIIast KPUCTEI
Kakoe cooTHOIIIeHHE 00/IBIIMX U MaJIbIX Cy0heAMHHUI] CYIIIeCTBYeT B pHdocome?
2 OOJIBIIMX U Masiast

2 ManbIxX U OoJIbITIast

2 OOJIBIIMX U 2 MaJbIX

+ Gonbliias ¥ Masast

Camasi KOpOTKasi 10 BpeMeHHU CTaJiusi MUT03a — 3T0

ripodasa

MeTadasa

+aHada3za

Tenodasa
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3UroTeHa

Be/ku BHYTPHK/IeTOUHBIX MeMOpaH CUHTe3UPYIOTCA B
+rpanyssipHor JI1IC

rnazakoit II1C

KoMmILiekce ['omb K

JIM30COMax

[ pbIIIKaxX

MMuTOXOHAPHA/IBHBIN MAaTPUKC PACTIO/IATACTCH.eueereerreeseesnee
Ha noBepxHOCTM MUTOXOHZAPUN

B MexxmembGpaHHOM TTPOCTPAHCTBE

B MUTOXOHZPHSX OTCYTCTBYeT COOCTBEHHBIM MaTPUKC

+B npocTpaHCcTBe MeXAy KpUCTaMU

Kakoe yTBepxaeHnue, xapakrepusymiee 3Hauenne JTHK muToxoHapum, aBisieTcsa
HeBepHbIM?

OHK yuacTByeT B crHTe3e MHGopmMaLuoHHbx PHK

OHK yuacTtByeT B cuHTe3e TpaHCriopTHeIX PHK

IOHK yuactByeT B cuHTe3e pubocomanbueix PHK

+JHK He ygacTByeT B cuHTe3e Kakux-mbo PHK mMuToxoHzapuii
Kakoe Ko/1HuecTBO Cy0OBeIMHUL] BXOAUT B COCTaB pUO0COMBI?
OpHa

+/1Be

Tpu

UYetsipe

Kakoi xuMHueckuii CocTaB UMeeT Kax/jas cy0beguHuia pudocomsbi?
WudopmanmonHas PHK u 6enok

TpancrioptHast PHK u 6es1ok

Tonbko pubocomansHass PHK

+PubocomanbHasi PHK u 6eyok

Yto He ABIsAETCS MOP(}O/I0rHUYeCKUM MPU3HAKOM MHKPOTPYy0ouek?
OHU npe/CTaB/SIOT TMHelHble 00pa3oBaHUs

OHM SBAFIOTCS MOMABIMU LIWIMHAPaMU

OHU Mpe/|CTaB/SIOT HeBeTBsIMecss 00pa30BaHUs

+OHU NpejCTaB/IAIOT XOPOLLO pa3BeTB/IEHHbIE CTPYKTYPbI
Kakmue 13 K/1IeTOYHBIX CTPYKTYP, 00pa30BaHHbIe MUKPOTPY00UKaMHu, SIB/ISIOTCS
BpeMeHHbIMU?

basasbHble Tesblja peCHUYEK

Lentpuonu

Krytuku

+BepeteHo fenenus

UTo He AIB/IAETCSA COCTABHOM YaCTbI0 K/IETOUHOTO I[eHTpa?
[duninocoma

[Be 1ieHTpHON

Lentpocdepa

+MUKpOTpyOOUKM BepeTeHa /le/IeHUs

I'ae B cocTaBe siiepHO# 000/10uKe 00HAPY)KUBAKOTCSA pUOOCOMBI?
B cocraBe nepuHyK/1eapHOro IpoCTpaHCTBa

Ha BHyTpeHHeli MeMOpaHe CO CTOPOHBI HYKJIEOTI/Ia3Mbl

+Ha Hapy>xHOI1 MeMOpaHe CO CTOPOHBI [IUTOI/Ia3MbI
MemOpaHbI si/iepHOM 000/10UKK He UMerOT prubocom

Yro xapakTepHO J/If1 COCTaBa K/IeTOYHOro sjpa?

SnepHasi o6o/0uKa

['p10KM XpoMaThHA
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OpHO UM HEeCKO/IBKO S/PBILIeK

+Bce BbIlLIeNepeurc/ieHHble KOMIIOHEHTHI

Cy0beJUHULIBI PUOOCOM 00PA3YIOTCSH B...eveenresassanees

I'napkoii OI1C

I'panynspron SIIC

B pe3ynbTaTe MouykoBaHUs UMEIOIIUXCS pubocom

+51 IpBIIIKOBBIX OPraHM3aToOpax.

OO0IMM /1A BCeX K/IETOUHBIX MEMOPAH AB/IACTCSH. .veeerererssessnss
+JIunonporerHOe CTpOeHre

OpauHaKOBbIN TTOBEPXHOCTHBIM 3/1IeKTPUUYECKUM 3apsifi

CocraB /Mny0B

CocTaB I/IMKOKaImKca

YuacTku XxpomMocoM, Ha3bIBaeMble KUHETOXOPAMM, 3TO....ccovureesvnreses

MecTa ob6pa3oBaHUs ApHBILLIEK B UHTepda3e

MecTa OTXOX/eHUsSI MUKPOTPYDOU€eK BepeTeHa Jie/IeHUs

MaseHbKKEe y4aCTKU XPOMOCOM, OT/Ze/ieHHble BTOPUUHOU MepeTsyKKOM
+IlepBUUHBIe MTEPETHKKU

YuacTKu XpoMocoM, Ha3biBaeMble siJPbIIIKOBbIMH OPraHU3aTOPAMM, ITO....ccceeeveennees
+MecTa 00pa3oBaHUs AAPHILIEK B HHTep(da3e

MecTa OTXOX/JeHUsI MUKPOTPYyDOUeK BepeTeHa Jie/ieHUst

+MasieHbK1e y4aCTKU XPOMOCOM, OT/ZieJIeHHbIe BTOPUUHOM TepeTsKKOM
[TepBruHBIE TTEPETSIKKU

YTo He 0OTHOCUTCSA K MACCMBHOMY TPAHCIOPTY KJ/IETOUHBIX MeMOpaH?
TpancropT BoABI

TpaHCIopT MOHOB

TpaHCropT KaTUOHOB

+TpaHCropT BLICOKOMOJIEKYJISIPHBIX OE/TKOB

Kakas ¢yHKIus, U3 nepeunc/IeHHbIX HUKe, BBINO/IHAeTCA IJIafAKOoM dHAONIa3MaTHUeCKon
ceTbi0?

CuHTe3 Oe/IKOBBIX BEIL[eCTB

Moaudukariyst 6eJIKOBBIX BEII|ECTB, HAIPUMEP, CBSI3bIBAHKWE C CaxapaMu
TpaHcITopT 6e/IKOBBIX BEI[eCTB B KOMITIEKC I'0/Tb/IKH

+J1e3MHTOKCHUKAI[USI TOKCUUECKUX COeIMHEeHUM, CUHTe3 HeOeKOBBIX COeIMHEeHUN
Uro He siB/sieTcs (QyHKI[Uel Komiuiekca [onbmxu?

HakorieHrie CHHTe3MPOBaHHBIX TIPOAYKTOB

XuMuyeckasi mepecTpoiika HaKarMBaeMbIX MPOAYKTOB

+Pa3pyiiieHre epBUYHBIX JTU30COM

Ob6ecnieunBaeT BbIBe/leHHE CHHTE3UPOBAHHBIX TIPOIYKTOB U3 KII€TKU

Kakoe yTBep>k/ieHHe He 0THOCHTCA K CBOOOHBIM prdocoMam?

OHHU He CBsi3aHbI C KaHa/IbL{aMH 3H/0T1a3MaTUueCcKou CeTu

Onu 06pa3yroT MOJUCOMBI

+OHM CUHTE3UPYIOT CTPYKTYPHBIe Oe/TKU KJIeTKH

OHM CUHTe3UPYIOT CeKPeTOpHBIe Oelku

YTO He OTHOCUTCA K CTPYKTYPHO-(YHKIIMOHA/TbHOM XapaKTepUCTHKe PUOoCcoM
JH/I0MJIa3MaTUYeCKOH ceTHu?

OHU CBsi3aHbI C KaHAbL[AMU H/OT/Ia3MaTHUeCKON CeTU

[ITepoxoBarasi sH10MIa3MaTHUeCcKast CeTb pacrioyiaraeTcsi BO BCeX K/leTKax
CUHTe3UpYIOT CTPYKTYPHbIE Oe/IKU K/IeTKH

+CHHTe3UPYIOT CeKPeTOpHBIe OesTKu

Kakoe yTBep)x/ieHIe COOTBeTCTBYeT XapaKTepHCTHKe rerepoxpoMaruHa?
3T0 XpOMaTHH, KOTOPKIM MPUCYTCTBYET B APaX TOIBKO MY>XCKOT'O OpraHHu3Ma
3TO JIeKOHAeHCUPOBaHHbIE YYaCTKU XPOMOCOM
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+3TO KOH/IeHCUPOBaHHbIE YY4aCTKU XPOMOCOM

CoOTBeTCTBYeT y4acTKY SI/JpbILIKOBOrO OPraHU3aTopa

Kakoii )xu3HeHHbIN UK/ XapaKTepu3yeT BbICOKO0ju(¢epeHIIPOBaHHbIE K/TeTKH?
MuTo3 - uHTepdasa - MUTO3

Muro3 - uHTepdasa - rubesb KIeTKH

+MuTo3 - aAuddepeHIIMPOBKH - BBITIO/IHEHHE PYHKLINU - THOE/Tb K/IeTKH

MWUTO3 - MUTO3 - MUTO3 U T []

YeM xapaKkTepH3yeTcsi IOCTMUTOTHUYECKHH Nepro/ UHTepdasbl
ManoaucddepeHIPOBAHHOMN K/IeTKH?

+IIpoucxogut poct U AuddepeHIHIPOBKa

ITpoucxoput yasoenue mosiekya JHK

3aBepliieHMe TIOATOTOBKU K/I€TKA K HOBOMY MUTOTUYECKOMY JleJIEHUIO

Kakux-m1060 U3MeHeHHUH CO CTOPOHBI Si7ipa W IIUTOIIa3Mbl KJIIETKH He TTPOUCXOTUT

Yem xapaKTepu3yeTcsi CHHTeTHUeCKHH nepuo/ uaTepdasbl manoauddepeHpoBaHHOM
K/IeTKU?

[MpoucxoauT pocT U AuddepeHIIMPOBKa

+IIpoucxogut ynsoenvem monekysn JHK

[TporcxoauT MOATrOTOBKA KIeTKU K HOBOMY MUTOTUUECKOMY Je/IeHHIO

Kakux-mibo uameHeHU CO CTOPOHBI Ajpa ¥ [IUTOIIa3Mbl K/IeTKHA He TIPOUCXOUT
Kakue u3meHeHHs MPOMCXOAAT B si/ipe U LIUTOIIa3Me K/1eTKH B Merada3zy murtosa?
KonpieHcalys XxpoMocoM, pa3pyllieHue siZiepHoi 000/10UKy, (popMHpOBaHUe BepeTeHa Jie/ieHust
+Pacroio)keHre XpOMOCOM B 9KBaTOPUA/IbHOM 30HE KJ/IeTKU

PacxoxzeHre ouepHUX XPOMOCOM K TOJIFOCaM [JOUePHUX K/IETOK

Ob6ocobnenue sep, IUTOTOMUS

Kakue u3ameHeHHs MPOUCXOAAT B A/ipe U IUTOIUIa3Me K/IeTKHU B aHada3zy murto3a?
KonpieHcalyss XpoMOCoM, pa3pylileHHe si7iepHoi 000104k, pOpMHUPOBaHUe BepeTeHa Jle/leHus
PacrnonoskeHre XxpoMOCOM B 9KBAaTOPUaIbHOU 30He KJIeTK!

+Pacxo)xzeHue oUuepHUX XPOMOCOM K TOJIF0CaM [JOUePHUX K/IeTOK

O6ocob/ieHue siziep, LIATOTOMUS

B pe3y/ibTaTe MHUT03a 00PA3YeTCSH..ccoueerueernrnees

+OpHa funouHas KjieTka

OpHa KneTka c rarvtoniHbiM Habopom JIHK 1 3 pefyKIIMOHHBIX TeJiblja

UeTbIpe KI€TKU C raryiongHbiM KommdyectsoM [JHK

[IBe IWTLION/IHBIE K/I€TKH

Kakoii cioco0 Ae/ieHHs1 He XapaKTepeH /I COMaTHYeCKUX KJ/IeTOK?

Amuto3

Murto3

OHJOMUTO3

+Metio3

XpoMoCoMBbI BBICTPAUBAIOTCS M0 IKBATOPY KICTKH...covueeernrecsnns

B npodazy

B Tenodasy

B aHaga3zy

+B Metacdaszy

XpOMaTI/I,E[bI oTXoaAT APYr oT APYra u CTAHOBATCA CaMOCTOATE/IbHBIMHA

XPOMOCOMAMHM.....ecerreneesnees
+B anadasy

B Tenodasy

B npodazy

B metadasy

KonunuectBo xpomocom u [THK paBHO 2n4c.........eeereeneee.
+B nipodasy
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B Metadazy

B anadasy

B Tenodasy

KommuectBo xpomocom 1 IHK paBHO 4n4c..........cccceen..
B nipodazy

B metadasy

+B anacdazy

B tenodasy

HeakTuBHas yactb [IHK B K/IeTKe IIPeCTABI/ICHA.....ccceeeeureeens
XpomMaTUHOM

+30yXpOMaTUHOM

I'eTrepoxpoMaTHOM

Bca IHK B kiieTke akTHMBHA

O/HOXPOMAaTHU/JHBIE XPOMOCOMBL......ccerererneens

B nipodazy

B metadasy

B anacdazy

+B Tenodasy

B nocrcruHTeTMYeCKUM NTepuoy,

B cuHTeTHUecKuii mepuof,

+B npecrHTeTHMYeCKUI1 TEpUO[,

Konbloraijus roMo/IOrHYHBIX XPOMOCOM MPOHCXOJHUT B MEPHO ..cccuveeerneesneens
+IIpodazy 1

[Tpodasy 2

Mertada3sy 1

Mertada3zy 2

Amnadaszy 1

Amnadazy 2

Tenodazy 1

Tenodazy 2

B koHue 1-ro geeHusi meiio3a Haoop xpomocoM u [THK...........c.cc.....
nc

2n4c

+n2c

4n4c

n4c

2n2c

B KoHue 2-ro gesieHusi Mmeiio3a Habop xpomocoM u JTHK....................
+nc

2n4c

n2c

4n4dc

n4c

2n2c

Ha6op xpomocom u THK 2n4c xapakTepeH /ISl HePUO/IOB........cceueereesne
+IIpoda3ssi 1

[Tpoda3er 2

+Metada3ssi 1

MeTada3zsi 2

+Amnada3zbil

Amnadasbi 2

Tenodassi 1
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Tenoda3ssi 2

Ha6op xpomocom u JTIHK 4ndc xapaKTepeH /ISl IEPHOA..ccceersresessssns
[Tpodaser 1

[Tpodassi 2

Metada3ssr 1

MeTada3ssi 2

Amnadaszsbil

Anadasbl 2

Tenodassi 1

Tenodassl 2

+Takoro Habopa rpu Metio3e He ObIBaeT.

Ha6op xpomocom u JIHK n2c¢ xapakTepeH [JIsl IEPHO/IOB.......ccceeesasess
[Tpodaser 1

+IIpoda3sbi 2

Mertada3sr 1

+MeTadassi 2

Amnadaszbil

Anadassbl 2

+Tenodassr 1

Tenodassl 2

Ha6op xpomocom u THK 2n2c xapaKkTepeH /ISl HePHOAQ......ccessreseences
[Tpodassl 1

[Tpodaser 2

MeTada3zsl 1

Metada3ssi 2

+Anada3sbil

Amnadaszsi 2

Tenodassr 1

Tenoda3ssi 2

Ha6op xpomocom u JTHK nc xapakTepeH A/IA MePUOAQ....cccvrereeeerases
[Tpodaser 1

ITpodassi 2

Metada3zs! 1

MeTada3ssi 2

Amnadasbil

Amnadassbl 2

Tenodassr 1

+Tenodasbl 2

ITepekoMOUHAIMS FeHETHYECKOT0 MaTEPHUa/Ia MPOUCXOJUT B MEPHOMABL......cceeeseesees
+IIpodassi 1

[Tpocda3er 2

MeTada3sbl

Metada3ssi 2

+Anadasbil

+Amnadasbl 2

Tenodassi 1

Tenodasbl 2

KpoccuHroBep npoucxofUT BO BPeMS MEPHOMA.....cccuvrevsenes
+I1poda3ssr 1

[Mpoda3si 2

Metada3zsr 1

Mertada3zsi 2
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Amnadaszbil

Anadassbi 2

Tenodassi 1

Tenodasbl 2

UTo He 0OTHOCUTCS K CTPYKTYPHBIM 3/IeMeHTaM LUTOIIa3Mbl K/IETKH?
I'manonnasma

Opranesibl

+5apo

Bxirouenust

Kakoe omm6ouHoe 1mosio)keHue KJ1eTOYHOH TeOPUH NMPHUBe/IeHO HIDKe?

KreTka siBfisieTCst HAaMeHbl1el eJUHULeN )KUBOTO

KsieTky pa3nuuHbIX OPraHrM3MOB CXO/JHbI TI0 CBOEMY CTPOEHUIO

+0O06pa3oBaHre HOBBIX K/IETOK IIPOUCXOUT U3 OeCCTPYKTYPHOU MacChl
MHOTOK/IeTOUHbIe OPTaHU3MbI TIPECTaB/ISIOT COO0M C/I0XKHbIe aHCaMO/IU KJIeTOK, CTPYKTYPHO U
(YHKI[MOHA/TBHO CBSI3aHHBIE MEXYy CO00i

UTto noHMMaeTcs NojJ TepMHUHOM ruasjioniasma?

Copgep>xumoe szpa

MesKTKaHeBast JKUIKOCTb

+LluTornsasma, TMIIEHHAs OpraHei U BKIIOYeHUH

ITna3ma kpoBu

Kak pacnosiararorcsi MosieKyJibl B OW/IHITH/HOM C/I0€ K/IETOYHBIX MeMOpaH?

VX 3apa’keHHbIe YaCTH HarpaBJieHbl K L[eHTPY OUTUTIHIHOTO CJI0ST

+/X He3apsbKeHHbIe YaCTH HarlpaB/ieHbl K LIeHTPY OUIUITHAAHOTO CJI0s

Morneky/ibl IUTTHIOB He UMEIOT 3apsifia ¥ pacIioyiaratoTcsi 6e3 BUJUMOTO TOpPsIKa.

VIx 3apspKeHHbIe UaCTU HarpaB/ieHbl K TOBEPXHOCTH MeMOpaH

YTo xapaKTepu3yeT HHTerpajibHble 0e/IKH 31eMeHTapHO! K/IeTOYHOH MeMOpaHbI?
OHM BCTPOEHBI JTUOO B MIOBEPXHOCTHBIN, MO0 BO BHYTPEHHU OWUTUITAHBIN CIIOH
+OHM «TPOIIMBAIOT» OUUITUAHBIN C/I0M M YaCTUYHO PACIIo/iaraloTCsl Ha Hapy>KHOU U
BHYTpeHHel TOBEPXHOCTH MeMOpaHbI

OHU HUKaK He CBSI3aHbI C OUUITUHBIM CJI0eM MeMOpaHbI

OHU MpUKpeTieHbl MO0 K TTOBEPXHOCTHOMY, TM00 K BHYTPEHHEMY OUIUTTHTHOMY CJIOO
MeMOpaHbI

Kakoe yTBep:keHHe, XapakTepu3ywiee (pyHKIIN 0e/1KOB 3/IeMeHTaPHOH K/IeTOYHOM
MeMOpaHblI, AB/IAETCA HeMPaBUWIbHBIM?

+OTCYTCTBYIOT O€KU-TIePeHOCUUKHU

Vmetorcst 6eku-hepMeHTBI

BcTpeuaroTcs perienTopHble 6esiku

B cocraBe MeMOpaHbl IMEIOTCSI CTPYKTYPHBIE Oe/TKu

Ha kKakoii moBepxXHOCTH K/IeTOYHOM MeMOpaHbl PacIio/iaraeTcs rJIMKOKaJIMKC?
Ha Hapy>xHOU MeMOpaHe siipa

Ha BHyTpeHHeli TOBepXHOCTH T1/1a3M0JIEMMBbI

Ha noBepxHocTH MeMOpaH KoMILieKca ["o/Ib ke

+Ha Hapy>kHOl TTOBePXHOCTH T1/1a3MOJIEMMbI

Ilna3mosieMMa He MPUHUMAET YYaCTHE B 00PA30BAHM . ..cccveeeveeseesees

Pecanuexk

JKryTukoB

MUKPOBOPCUHOK

+Muodubpusin

Kakoe yTBep:x/JjeHHe XapaKTepPUCTHKH [IePOX0BaTOH H/[0M/Ia3MaTHUeCKO# CeTH AB/IAETCHA
OO 0YHBIM?

B eé cocraBe MpUCYTCTBYIOT MELIIOYKH

B eé cocTaBe MpUCYTCTBYIOT LIUCTEPHbI
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B eé cocTaBe MpUCYTCTBYIOT TPYOOUKH

+OHa nuieHa pubocom

Kakoii TepMHH He HCII0/Ib3YeTCs /i/Isi 0003HaYeHHsI U XapaKTePUCTHKH BTOPUYHBIX
Jam3ocom?

AyTtodaronuzocoma

daroymsocoma

AyTtodarocoma

+InKkTrocoMa

Yto He 00HApYKUBaeTCs B cocraBe ayTodarocom?

OcTaTK1 MUTOXOH/IpUI

OcTaTKy 3H/101/1a3MaTHYeCKOU CeTH

Octatku prbocom

+OctaTKy ¢$arolUTHPOBaHHbIX UY)KePOJHbIX K/IETOK

B ux 1jeHTpe BUJHBI KPUCTA/IIIONO[00HBIe CTPYKTYPHI, COCTOsIIMe 13 (GUOPUIIT U TPyOOK
3 Kakoro Ko/imuecTBa MeMOpaH 00pa3oBaHa CTeHKa MUTOXOH/{PHH?
W3 onHoM

+U3 2-x

N3 3-x

N3 4-x

I' e pacno/io)keHo Me)KMeMOpaHHOe MPOCTPAHCTBO MUTOXOHAPHIA?
+Mexy Hapy>KHOU U BHyTpeHHel MeMOpaHaMu

Mesxay MeMOpaHaMH COCeJHUX KPUCT

B cocraBe MUTOXOHZPUM HET TAKOTO POCTPaHCTBa

B 11enTpe MUTOXOHAPUU

MuToxoH/ApHaNbHBIN MATPHKC PACHO/IATACTC . uueeecuneerseeenee

Ha noBepxHOCTHM MUTOXOHJPUU

B Me)xMeMOpaHHOM TIPOCTPaHCTBe

B MUTOXOH/IPHUSIX OTCYTCTBYeT COOCTBEHHBIN MaTPUKC.

+B npocTpaHCTBe MeXAy KpUCTaMH

Kakoe yTBepx/eHne, xapakrepu3symouiee 3HaueHue [IHK MUTOXOHAPH, SIB/ISIeTCA
HeBepHbIM?

OHK yuacTtByeT B cuHTe3e nHGopmMaLmoHHbix PHK

JHK yuacTtByeT B cuHTe3e TpaHcriopTHbix PHK

IHK yuactByeT B cuHTe3e pubocoManbHbix PHK

+/JHK He y4acTByeT B cuHTe3e Kakux-mbo PHK MuToxoHpuii

Kakoe K0/1HuecTBO Cy0BeAMHUL] BXOAUT B COCTaB PUOOCOMBI?

OpHa

e

Tpu

YeTbipe

Kakoii XuMHYeCKH COCTaB UMeeT KaKAas Cy0obeJUHHIIa pud0oCoMbI?
WudbopmaronHass PHK u 6enok

TpancrioptHasi PHK u 6esiok

Tonsko pubocomanbHass PHK

+PubocomanbHasi PHK u 6esok

Yto He ABAsAETCA MOP(O/IOrHUeCKUM NPU3HAKOM MHUKPOTPY00UeK?
OHU NIpeJCTaB/ISIFOT JIMHelHble 00pa30BaHUs

OHU SBJIAIOTCS TIO/IBIMU LIATMHAPAMU

OHU TIpeJCTaB/ISIFOT HeBeTBsIIMecsi 00pa3oBaHUs

+OHU NpeJCTaB/IS0T XOPOIIO Pa3BeTBIEHHbIE CTPYKTYPhI

Kak Ha3bIBaroTCsl 0e/1KH cy0beJUHHIIbI, 00pa3yoiye CTeHKY MUKPOTPY00UKHU?
['1o6yHbI
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AnbOyMUHBI

+TyOy/TUHBI

AKTHHOBBIE (PUTAMEHTBI

Kak pacnonararwTcs 1{eHTpHOJIM B JUIJIocoMe?

[TapannensHo Apyr Apyry

HaxknaabiBaroTcsi ApyT Ha Apyra Noj NpsIMbIM YIJIOM

[TpomonbHO, 06pa3yst MPSMYIO JTMHUIO

+[1leprieHUKY/ISPHO APYT K APYTY

Posib 0a3a/1bHBIX TeJlel] B K/IeTKe

OmnpepensitoT 6a3a/bHYIO YaCTh KJIETKU

Ornpezie/isitOT MECTO PacoJIOKeHUs1 BTOPOW LIeHTPUOJIU TIPU ieJIeHUU KJIeTKU
+$IB/IAIOTCS OCHOBOM [1J151 PECHUYEK U JKT'YTUKOB

OnpeensroT MeCTO pacroJIoyKeH!s MaTePUHCKOM LIeHTPUOJIY Tepes; HauaaoM JleJleHUs K/IeTKU
Kakoe Ko/1nuecTBO MeMOpaH BXOJHUT B COCTAaB sI/iePHOI 000/10UKHU?
OpHa

+/Be

Tpu

YeTbipe

B muTOoCKe/IeT K/IEeTKH HE BXOSAT..cccoossrsrrrannees

AKTUHOBBIE (PU/TaMEeHThI

MukpoTpyO6ouKkH

[TpomexxyTouHble (priilaMeHTbI

+Cucrema BHYTPUK/IETOYHBIX MeMOpaH

HoBble MUTOXOHAPHY B K/IeTKe 00Pa3ylTCA B ........

I'nagkou II1C

['panynsipnoii II1C

+Pe3ynbTare fiesieHUs MUTOXOHZIPUM [TePETSKKON

Pe3ynbrare darorurosa

Hykneocoma 310 ............

PubocoMa B cocTaBe TIO/TMCOMBI

+I1etnis JIHK BOKpyr MoJIeKy/1 THCTOHOB

Yuacrok JJHK cBsizanHbiii ¢ PHK-nonvmepamu

Manast cyobeiuHHLIa pUOOCOMBI

YuyacTKu XpoMoCoM, Ha3bIBaeMble LIEHTPOMEPAMH, 3TO ............
MecTa 0Opa3oBaHMs AAPHILIEK B UHTEPda3e

MecTa OTXOX/]eHUsI MUKPOTPYyDOUeK BepeTeHa Jie/ieHust

MarieHbKHe y4aCcTKH XPOMOCOM, OT/e/ileHHble BTOPUYHOM MepeTsHKKON
+1lepBUUHbBIe TIEPETSIKKA

YuacTKu XpoMocoM, Ha3bIBaeMble TEJIOMEPAMM, 3TO  ....cceevereneenes
MecTa oOpa3oBaHUs AAPHILIEK B UHTEPda3e

MecTa O0TX0X/jeHUsI MUKPOTpyDOOoueK BepeTeHa Jie/ieHUst

MarseHbK1e y4acTKU XPOMOCOM, OT/Zie/ieHHble BTOPUUHOU MepeTsKKON
+KoHeuHble y4acTKu 1ieuell XpoMOCOM

Kakoii nepeHoC BeliecTB uepe3 KJIeTOUHYH) MeMOpaHy He CBSI3aH C aKTHBHBIM
TPpaHCHOPTOM?

[TepeHoC BellleCTB MIPOTUB I'PaZiieHTa KOHL[eHTpaLn

[TepeHoc c nomolpto (aro- ¥ MMHOLUTO3a

[TepeHOC C TOMOIIIBIO OETKOB-TIEPEHOCUHNKOB

+I1epeHoc BelllecTB NyTéM npocTou fJuddysun

Kakas (pyHKIus He BBINIO/THSIETCS IIePOX0BaTOM YH/0M/Ia3MaTHUeCKOH CeTbI0?
CuHTe3 Oe/IKOBBIX BeIL[eCTB

Mogudukariyst 6eJTKOBBIX BellleCTB, HAIIPUMeP, CBSI3bIBAHKUE C CaxapamMu
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TpaHcnopT Oe/TKOBBIX BEITIeCTB B KOMITIEKC ['0/bIKU

+J1e3MHTOKCHUKALUsl TOKCUUECKUX COeMHEHNH

B o0s1acTH KaKo¥ opraHe/UIbl HAKAIUTMBAKTCS CEKPETOPHBIE IPaHYJIbI?

I'nagkoii sHAOMIa3MaTHUECKOM CeTH

daronmsocom

[ITepoxoBaroii SHAOI/Ia3MaTUUeCKOM CeTU

+Kowmruiekca I'osbiKu

Kakas puronia3MaTtuueckas CTpyKTypa NpMHHMaeT yyacTre B 00pa30BaHUH MepBUYHBIX
Jm3ocoM?

['nagkasi sHAOMIa3MaTUuecKas CeThb

Paroms3oCcomsl

[ITepoxoBaras 3HZOI/Ia3MaTUUeCcKast CeTb.

+Kommnnekc I'onbmpKu.

B uyem 3ak/rouaercs: pyHKIMA IeEPOKCUCOM?

+OHu obecnieunBaroT e3nHTOKCHKaLuio HoO2 - mpogykTa, 006pa3yrolerocs mpyu OKUC/IeHU!
aMUHOKUCJIOT.

Onu obpasyror H20

OHM UHAKTUBUPYIOT (pePMEHThI JIU30COM.

OHu HakaruMBaroT U BbizesisitoT HoOz BO BHEIIHIOKO Cpefly K/IeTKH.

Kakoe K0/11uecTBO LleHTpH0J1ei PUCYTCTBYeT B JuddepeHIIPOBaHHON He/e/sIencs
K/1eTKe?

OpHa

+/1Be

Tpu

UYetsipe

Kakoe yTBep)x/ieHle COOTBEeTCTBYeT XapaKTepHCTUKe 3yXpoMaTHHa?

OTO MOJIOBOM XPOMaTHH

+3TO0 1eKOH/JeHCUPOBaHHbIe Y4aCTKH XPOMOCOM

OTO KOH/IeHCUPOBaHHbIe yYaCTKHA XPOMOCOM

CoOTBeTCTBYeT y4acTKY SiPBILIKOBOIO OpraHu3aTopa

Kakoii )ku3HeHHbIH [MKJ/I XapakTepu3yeT Manou(depeHiupoBaHHbIe K/I1€TKU?
+Murto3 - uHTepdasa - MUTO3

MuTo3 - unTepdasa - rubesnb KIeTKU

Mwuto3 - guddepeHIMPOBKY - BbINOTHEHWEe (GYHKIIUHN - THOe/Tb KJIeTKH

MUTO3 - MUTO3 - MUTO3 U T [

Kakoii nepuo/ He BxoAuT B uHTepda3y manouddepeHipoBaHHOM K/IeTKH?
+Ilepuos Mmurosa

[TocTMuTOTHMYECKUH TIepHO/] (TIPeCUCTeTUUECKHH)

CHHTeTUUeCKUM Mepuoy,

[TpemuTOTHYECKUH TIEPUO/, (TOCTCUHTETUUECKUH )

Yem xapaKTepu3yeTcsi IPeMUTOTUYECKUH (TOCTCUHTeTHUeCKU) nepuoj uHTep(asbl
ManopucdepeHLIMPOBAHHOM K/IeTKU?

[TpoucxoauT pocT U AUddepeHIIMpOBKa

[Tpoucxoaut yasoenue mosnexkya JIHK

+3aBepIlieHue MO/ITOTOBKHU KJIETKU K HOBOMY MUTOTUUECKOMY JieJIeHUIO

Kakux-m60 u3MeHeHH CO CTOPOHBI Siipa U I[UTOTIa3Mbl KJIETKH He TIPOUCXOJUT
Kakue u3amMeHeHUs MPOUCXOJAT B siipe U LIUTOI/Ia3Me K/1eTKU B mpoda3y muro3a?
+KoH/eHcalyss XpoMOCoM, pa3pyllieHHe sifiepHoi 000/10UKH, (hopMHUpOBaHUe BepeTeHa Jie/IeHUst
Pacronio)xeHre XpOMOCOM B 5KBaTOPUA/IbHOU 30He K/I€TKU

PacxoxxzeHue JouepHUX XPOMOCOM K TOJ/IFOCaM [JOUePHUX KIeTOK

Ob6ocobnenue s/iep, IATOTOMUS

Kakue u3meHeHNs MPOUCXOJAT B sA/ipe U LUTOIIa3Me KJ/IeTKH B Te1o()azy MuTo3a?
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KoHpeHcayst XxpoMocoMm, pa3pylieHue sifiepHoi 000/109Ku, OPMHUPOBaHKE BepeTeHa Jle/IeHHs
Pacronio)keHre XpOMOCOM B 3KBaTOPUA/IbHOU 30He K/JIE€TKU
PacxoxxzeHne jouepHUX XPOMOCOM K I10JIF0CaM JOYepHUX KJIeTOK
+0060cobsieHne sep, IATOTOMHS

B pe3ysibTaTe Mel03a 00Pa3yeTCH....ccueeueereeneene

YeTbIpe K/€TKHU C JUTIOUAHBIM KosmnuecTBoM JJHK

[Be nuniouiHble KJIeTKU

OpHa K/1eTKa ¢ rarviougHbiM Kosuectsom JAHK v Tpu ¢ AUNIOWIHBIM
+UeThbIpe K€TKU C rarviongHbiM KomyectsoM [JHK

B untepdaze murornueckoro nuksia [JJHK yABaMBaeTCH......ccervureernnne
B npecrHTeTHMUECKUM NIepUo],

+B cuHTeTHUeCcKuil epuo/,

B nocrcuHTeTHUeCKU TTepUOoT,

B metadasy

AKTHUBHBIN POCT K/I€TKH MPOUCXOAMT...ccuveeessssesnes

+B npecrHTeTHUECKUI TIEpUO/,

B cuHTeTUUeCKui epuof,

B noctcruHTeTHYeCKUil nepuoy,

B Metadazy

Knerka umeet Ha6op xpomocom u THK 2n4c ¥ FOTOBHUTCS K J€TECHHIO. ..ccccveerreeernees
B npecuHTeTHUYECKU TEPHOZ,

B cuHTeTHUecKuil mepuo/,

+B nocrcuHTeTUUeCKU TepUo/,

B metadazy

HauunHaercs cnupaM3anus XpoMOCOM, PACTBOPAETCS ePHAS 000/I0UKA .....covvevrsncenee
+B npodasy

B anacdazy

B Tenoda3sy

B Metadazy

Yucno monexkyna JJHK B kieTke B nmpoga3y Murosa...

+paBHO UMC/Ty XPOMaTUJ,

+BBOE 0OJIBIIIE YHC/Ia XPOMOCOM

PaBHO YKUC/Iy XPOMOCOM

B/[BO€e OOJIbIIIe UMC/la XPOMAaTH/,

B/IBO€ MeHbllIe YUC/Ia XPOMOCOM

Ha3oBuTe K/1eTOUHBbIe BK/IIOUEHUA

MUTOXOH/IPUU

+ >KUpOBbBIE Kalljlk

+ TTUTMEHTBI

PO

CHHTe3 KaKHUX BelleCTB 0CYLIeCTB/IsAeT arpaHy/IAPHbIN YH0M/Ia3MaTHUeCKUMN PeTUKY/IyM?
Oenku

+IUTIABI

+yrjieBo/bl

OHK

Ha3soBute cTpyKTYpBI K/IeTKH, rje coaepxurca JTHK.

+ TIIaCTU/Ibl, MUTOXOHZPUU

prbOCOMBI, LIUTOI/Ia3Ma

OIIC, komrekc I'ombku

/1a3M0JIeMMa, BaKyOJ/Ib

Pacnionoxure ¢a3bl MUTO3a B IPaBU/IbHOM MOC/I€0BaTe/IbHOCTH
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1. Metadaza

2. Tenodasa

3. Anadaza

4. TIpodaza

[IpaBubHBIM OTBeT: 4, 1, 3, 2

Pacnionnoxxure mogcraguu npodgassl I Meiio3a B npaBU/IbHOM MOC/IeA0BaTe/TbHOCTH

1. maxurteHa

2. NerToTeHa

3. 3UroTeHa

4. TATIJIOTEeHa

5. InakuHe3

[TpaBusbHLIN OTBeT: 2, 3, 1,4, 5

Y cTaHOBHUTE COOTBETCTBHE MeXAy CTaAUAMHU MUTO03d U UX COAEPKAHUEM

1. mpodasa

1. mouepHUe XPOMOCOMBI JieCITUPATU3YIOTCS.
obpa3yetcst 060/I0UKa siipa. BOCCTaHABIMBAIOTCS
SPBILIKH.

2. MeTtadasa

2. LIeHTPOMEpHI [IeMISITCS, U CeCTPUHCKHE XPOMaTH/bI
pacxofATCs K MOJ/I0CaM KJIeTKH.

3. aHadaza

3. XpPOMOCOMBI pacro/iaratoTcs B 5KBaTOpUaIbHOU
TMJIOCKOCTH, TIepreH/IUKYISIPHON OCU BepeTeHa. HUTH
BepeTeHa MPUKPEIISIIOTCA K LIeHTPOMepaM XpPOMOCOM.

4. Tenocdasa

4. XpOMOCOMbI CIIMPA/TA3YIOTCS Y CTAHOBSITCS
BUZVMBIMU. OHU PacriosiaratoTcs 10 BCeMY Spy.
HAuMHAETCsI PAaCXO’KAeHHe [IeHTPHOJIel K TI0/TF0CcaM 1
obpa3oBaHMe aXpOMaTHHOBOT'O BepeTeHa Jle/IeHusl.

NCUEe3aroT AAPBIINIKA 1 000/10UKH Agapa.

[TpaBubHBIN OTBeT: 1-4; 2-3; 3-2; 4-1.

Y cTraHOBHUTE COOTBETCTBHE MeXay CTagusaMu l'[pO(i)EBbI I meiio3a 1 ux coaepKdHUeEM

1. nerrToTeHa

1. rOoMOJIOTHUHBIE XDOMOCOMBI, COe/IMHEHHbIE B
OVBa/IeHThI, YKOPAUMBAIOTCS M YTOJIIL[AFOTCS
BC/Ie[ICTBHe cnivpanv3auyu. Kakapiii OuBasieHT
COCTOMT U3 UeThipex xpomaTu. Ha 3Toit
CTaJU¥ TIPOUCXO/IUT 0OMEH TOMOIOTUYHBIMU
yuaCTKaMH XpOMOCOM (sIBJieHHe
KPOCCUHIOBepa).

2. 3UroTeHa

2. XpPOMOCOMbI UMEIOT BU/, IJTUHHBIX TOHKHUX
HUTeHN, COOpaHHBIX B siipe B BU/Ie PBIXJIOTO
K1yoka. Kakzast XpoMocoMa COCTOUT U3 ABYX
XpPOMaTu/I.

3. maxuTeHa

3. IPOMCXOJUT KOHBIOTaLUs UJIM CUHAIICHUC
(coenuHeHMe MOMapHO), TOMOJIOTUYHBIX
xpoMocoM. KoHbroraiysi 0ObIYHO HAUMHAETCS C
KOHL[OB U pPacrpOCTpaHseTCsi BAOb
XPOMOCOMBI.

4. IUnuIoTeHa

4. XpOMOCOMBI, COe/IMHEHHbIE B OMBa/IEHTHI,
HAUMHAIOT OTXOAUTH O/IHA OT Apyroii. ITpoiecc
PACX0XK/IeHUS] HAUMHAETCS C OTTa/IKUBAHUS
[[EHTPOMEPHBIX YUaCTKOB TOMOJIOTHUUHBIX
xpoMocoM. TIpu 3TOM XpOMOCOMBI 00pa3yroT —
X-00pasHble (pUTryphl, Ha3bIBaeMble XHMa3MaMH.

[TpaBubHBIM OTBeT: 1-2; 2-3; 3-1; 4-4.
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Y cTaHOBHTE COOTBETCTBHE MeX/y OPraHOWJaMH KJIeTKH M MX PyHKIusaMu

1. MUTOXOHPUHN 1. cuHTe3 Oeska B KJIeTKe

2. pub0COMBI 2. cuare3 AT® (reHepaljusi 3Hepruu)

3. armmapar "osibku 3. TPAHCTIOPT KPYITHBIX MOJIEKYJl OPraHW4YeCKHX BeIleCTB

4. sHZOTIIa3MaTHYeCKast CeTh 4. iepeHoc ¥ npeobpa3oBaHue 6eKoB, COOpKa MeMOpaH,
TPAHCIIOPT Pa3/IMUHBIX BEI[eCTB K KJIeTOYHOU MeMOpaHe,
(hopmMupOBaHMe JIM30COM.

[TpaBunbHBIM OTBeT: 1-2; 2-1; 3-4, 4-3.

LoOoONoUOhAWN =

= =
— O
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PO LOINIITUTARWNEPOLOENIUAWN

32.

Bonpocsl omnpoca no Teme: «K/jieTouHbIi ypoBeHb OpraHu3anuy )XU3HU»

Korga v keM ObITH CO3/]aHbI TTePBbIe MMOJI0XKEeHUS KIIeTOUHOW Teopun?
Kto moKa3as, uyTo HOBBIe KJIeTKH 00pa3yroTCs IyTeM Jie/ieHrs MaTepUHCKOM K/IeTKU?
Yem obpa3oBaHa 11a3maaemMma’?

W3 KaKuX C/10eB COCTOUT 000/I0UKa )KUBOTHOM K/IeTKU? PacTUTeNbHON KITeTKU?
Ha3zoBuTe BU/IbI TPAHCIIOPTA Yepe3 KJIeTOUHYI0 MeMOpaHy?

Kakast Mofiesib cTpoeHHsi MeMOpaHbI TIPHUHSITA B HACTOSIILee BpeMsi?
Kakue Tpu Buzia 6e71K0B 006pa3yroT Tia3mManeMmy?

Yewm o6pa3oBaH Ha/MeMOpaHHbIN KOMITIEKC, TTMKATAKC?

Kakoga ToJiuHa rjia3mManeMMbl?

Yro takoe quddy3us? Yto Ha3biBaeTcs 00/erueHHON quddy3ueii?
UYto Takoe ocMocC?

Kak Bozia mocrymnaet uepes IjiasmajleMMy B K/IeTKU?

Kak 3apskeHHbIe MOHBI TIOCTYIAKT yepes [yla3Ma/leMMY B KJIeTKU?
UTo Ha3bIBaeTCsl aKTUBHBIM TPaHCIIOPTOM?

YTo Takoe 3HAOLUTO3? IK30L[UTO3?

B kakom yudacTke KeTKu 00pa3yroTcs CyObeIUHHULIBI puooCcoM?
KakoBs! hyHKIMM prbocom?

Kakue Bu/IbI 5HZOM/Ia3MaTUUeCKOUW ceTh BaM U3BeCTHbI? VX QyHKIuN?
Kakue @yHKUMY BbITOMHSIET KoMIlieKC ["onbaxu?

Kakue opraHonibl K1eTKHA Ha3bIBalOT OPraHOMAMU [ibIXaHus?

Kak npoucxoaar B3avMoripeBpallieHus I1acTug?

Kak Ha3biBaeTcs1 BHyTpeHHsIs1 cpefja MUTOXoHApui? [Tnactupg?

Kakue 1130C0MbI Ha3bIBatOTCS NTePBUYHBIMU? BTOPUUHBIMA?

Yem o6pa3oBaHbl LIeHTPUOJIM KI€TOUHOTO [jeHTpa?

Kakue 3yKaprOTbI He UMEIOT LIeHTPUOIen?

HazoBuTe (yHKIIMM K/I€TOUHOTO LjeHTpa?

[TepeuniciiviTe OpraHOU/bI ABKEHUS KIETKH.

[Tepeuncavte ogHOMeMOPAHHBIE OPTaHOWU/IbI KITETKH.

[MTepeuriciiure AByXMeMOpaHHbIE OPraHOUbI KJIETKH.

[Tepeuriciute He MeMOpaHHbIE OPraHOU/IbI K/IETKH.

KakoBbl ¢yHKIMM siipa?

Kakue opraHowpl CUMTAIOTCS CMMOMOHTaMM 3YKapHOTHUECKOW KIeTKU? B Kakux

KJIeTOUHbIX opraHougax umeercsa ITHK?

33. Kakue KieTouHble OpraHou/ibl ClIOCOOHBI K CAMOY/IBOEHHIO?

34. B kakoi1 popme HaXOJUTCs TeHeTUUeCKUI MaTepyan y 3yKapuoTUYeCKOM KIeTKU?
35. [Tepeuncure ¢asbl Meiio3a, BO BpeMsi KOTOPbIX XPOMOCOMbI — IByXXPOMaTH/IHbIE
36. Uro Takoe 3yXxpoMaTuH? I'eTepoXxpoMaTuH?

37. Kakuve XpoMOCOMBI Ha3bIBalOTCS MeTalleHTPUUeCKUMH, CyOMeTalleHTpUUYeCKUMH,
aKpOL|eHTPUUeCKUMU?

38. B meiio3e TprK/[bl TPOMCXOIUT IepeKOMOUHALMS reHeTHYeCKOTro MaTepyarna.
Korpa?

39. KakoB 6uosiornueckuii cMbIC/T Melio3a?
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40. [Havite onpefenenue TepMrHam win packpoute: Hykneocoma. Tenomepa.
Konrvtoraums. Xpomonema. KpoccuHrosep.

KouTposbHas padora:

CumyayuoHHble 3a0avu:

1. XpomocomHBIi HabOp COMaTHUeCKUX K/IETOK peuHoro paka paBeH 116. OmpegenuTte
XPOMOCOMHBIY Habop 1 urcso mosiekyn JJHK B ofHOM U3 K/IETOK B rpoda3e MUTO3a, B MeTadase
MuTO3a U Tesodase Mmutosa. [losicHUTe, Kakue TIPOLeCChl MPOUCXO/AT B 3TH MEPUOJbI U KaK OHU
B/IUSIOT Ha u3MeHeHue urcia [JHK v xpomocom.

2. O6mras macca mosekyn JHK B 46 xpoMocoMax sijpa COMaTHUeCKOWM K/IeTKM UejioBeKa
cocrasysier 6210 mr. Omnpegenure, yeMy paBHa Macca Bcex mojekya JJHK B sapax B KOHIje
vHTepda3sbl, KoHLe Tenoda3bl Meiio3a I 1 Tenoda3sbl Metiosa II. OTBeT rosicHUTe.

3. XpoMOCOMHBIIi HaboOp COMAaTUYeCKMX K/IeTOK TIeHWnbl paBeH 28. Omnpepenure
XPOMOCOMHBIM Habop 1 unciio mosieKyn [JJHK B KieTKax ceMsi3auaTka repefi HauajioM Meiio3a, B
KOHIle Tesioda3el Mekio3a 1 u Tesiodasel Melio3a 2. OObsICHUTE, KaKue MPOLeCChl POUCXOAST B
3TU MePUO/bI U KaK OHU BJIUSIIOT Ha uameHeHus uncia JIHK u xpomocom.

4. B kJleTKax OJHOTO W3 BUJOB IILLIEHULbI COAepKUTCS 28 xpomocoM. OmpenenuTe YuC/IOo
xpomocoM 1 MosieKys1 THK mipu oO6pa3oBaHuY TbIIbIE B THIYMHKE Ha CTa/IMsAX Tpodasbl Metio3a
1, mpoda3bl 2 u Tenodassl Metio3a 2. OObICHUTE TOTyYeHHbIe pe3y/IbTaThl.

5. B knetkax sHfocrepma cemsiH uianMd 21 xpomocoMa. Kak M3MEHUTCA UKWC/I0 XPOMOCOM M
mosiekyn JJHK B KoHIile Tesmoda3ssl Meiio3al u meiio3a2 1o CpaBHeHUIO C WHTepda30il y 3TOro
opranun3mMa? OTBeT MOSICHUTE.

6. Kakoii XpoMoCOMHBIN HabOp XapakTepeH [jisi K/IETOK 3apofblllla U JHA0CIepMa CeMeHH,
JIUCTHEB IIBETKOBOTO pacTeHusi. OObSICHUTe pe3y/bTaT B KaXKJOM CJlyuae.

7. B comarthyeckux KieTKax [Jpo30puibl cofepXuTcsi 8 xpomocom. Oripesenure, Kakoe
KOJINUeCTBO XpomocoM U Mmosiekyn IHK copepxutcs mpu raMmeroreHese B sapax Iepep,
JenieHreM B MHTep(ase u B KoHIe Tesiodasbl Meiio3a I. O0bsicHUTe, KakK 00pa3yeTcsi TaKoe UKC/Io
xpomocom u Monekyn JTHK.

Tema: «O0MeH BeleCcTB ¥ SHEPTUN»
KomnbiomepHnoe mecmuposanue (TCk):
Bbibepume 00uH uau HeCKO/bKO 8apuaHmos omeemos:
Makpospruuyeckue CBsi3u HMEKTCA B MOJIEKYJIe...
+ATO
+AJP
OHK
n-PHK
T-PHK
JuccumMunsied Ha3bIBaeTCsl MPoIiecc. ..
+0OKUC/IeHNsI OpraHUYeCKHX BelllecTB
+uaywui ¢ BbigenieHreM ATO
CUHTEe3a OPraHUYecKuX BeleCTB
Uy ¢ pacnagom AT®
CUHTe3a HeOpraHWYeCcKuX BelleCTB
Accumunsiued Ha3bIBaeTcsl NMPOLecc. ..
+CUHTe3a OPraHUYecKrx BelecTB
+upywmi ¢ pacnagom AT®
OKMCJIEHHsI OpraHUUeCKHX BeIlleCTB
UayLWi C BeigenenueM ATO
CUHTe3a HeOpraHUYeCcKuX BelleCTB
B TemHOBY10 (pa3y ¢oTocHHTe3a HAYT MPOLECCHI...
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+CUHTe3a IJIF0KO3bI

+ucnosb3oBanust HAIdH?2

(dhoTonM3a BOAIbI

BbIZIeJIeHUs KUCI0pOZa

cuHTe3a ATD

B cBeToBY1I0 (ha3y (poTocrHTeE3a MAYT MPOLIECCHI...
+cunTe3a ATO

+BbIJe/eHUs KUC/I0poa

UCnosb3oBaHuss ATD

vcrnoJsib3oBanuss HAJJd<H2

CUHTe3a IJIF0KO3bI

ITpouecc cuHTe3a 0e/IKa BK/IHOYAET 3Tambl. ..
+TpaHCKPUIILIAU

+TpaHC/IALUU

pefyTUIMKaluu

nvddepeHIIMPOBKU

KOHBroraummNe .

IIponecc poTocuHTE3a B pacTeHUsX BK/IOYaeT (pa3bl...
+TeMHOBYO

[JIMKOJIM3a

OpoyKeHUst

a’pobHYyI0

+CBETOBYIO

B knerkax xuBoTHbIXx AT® obpa3yercsi B mporeccax...
+TJIMKONNU3a

+AbIXaHUsA

TU/poJIv3a

buocuHTe3a benka

CUHTe3a JINIU/0B

B cBeroBy0 (pa3y ¢orocuHTe3a 00pa3ylOTCA. ..
+HAJ®P-H2

HAJ®

Kpaxmari

+ATO®

IJIF0KO3a

B TemHOBY10 (pa3y ¢oTocHHTe3a HAYT MPOLECCHI...
(hoTosm3a Boibl

cunTe3a HA[Jd-H?2

+(rKcaluy yriaeKucioro rasa

+ucnonb3oBanus ATO

Bbl/le/IeHUs] KUC/I0POJa

PeaknusiMu MaTPpUYHOr0 CMHTe3a AAIBJIAKTCA CUHTe3...
TJIFOKO3bI

Kpaxmasa

JIUTIAJI0B

+PHK

+IHK

IIpouecc cuHTe3a 0e/IKa 0CyLIeCTB/IAETCA My TEM. ..
CUHTe3a Ha OZJHOM u3 1eniell Moneky/bl JIHK nByliernoueuHoit monekysisl u-PHK
repeBo/ia MOC/ej0BaTeIbHOCTA aMUHOKUCIOT B MosiekyJsie u-PHK B mocsiefoBaTenbHOCT
HYKJIEOTU/IOB TIOJIUTIENTU/IHOU LIe[IOUKH

89



repeBo/ia I0C/ieJ0BaTeIbHOCTH HYK/IeOTU0B B MoJiekysie T-PHK B riociejoBaTe/ibHOCTb
aMUHOKUCJIOT TOJTUIENTUAHON LIeTIOYKH

+IepeBo/ia MOC/Iel0BaTeIbHOCTH HYK/IeOTHI0B B MosieKysie u-PHK B mocsiegoBaTeibHOCTb
aMUHOKUCJIOT MOJTUIENTUAHON LIeTIOYKH

+crHTe3a Ha ogHoM u3 1enel moseky/bl [JJHK ogHonenodeuno mosekyssl u-PHK
B npouecce moIHOro paciienyieHusi IIIK03bI 00pa3ylTCa. ..
OKCHU[J| yriepoja

+IUOKCHJ, yriaepoja

[LVOKCHJ, a3oTa

+BO/la

[LVIOKCU[| Cepbl

IIpu sHepreruueckoM oomene AT® cuHTe3UpyeTcs B MpoLjeccax...
+I/IMKO/IN3a

+KUCIOPOJHOIO JbIXaHHUs

OuocHHTe3a JIUTTH/I0B

TU/IpO/IU3a

TeMHOBOM (ha3bl poTOoCHHTE3a

PeaknusiMu MaTPpUYHOIr0 CHHTe3a AB/IAKOTCA. ..

BapuaHThI OTBETOB....................

TJIUKOJIN3

+pernmKanusa

TeMHOBas (pa3a hoToCUHTE3a

+TpaHCKPUIILIUS

CUHTe3 JIUIH/ 0B

MeTa60/1M3M B )KHUBOH KJIETKe CK/IaJ{bIBAeTCs U3 MPOLIECCOB. ..
TPaHCKPUIILIUU

dboTonm3za

+kartabosii3ma

KPOCCHHIOBepa

+aHabosm3ma

Peaknum okuciurenbHOro gochopuiupoBaHusi CBA3aHbI C...
+cunTe3om ATO

pacriagom ATD

+IIpoLIeccoM JAbIXaHUs

+IU/POIU30M

[JTUKOJTU30M

JHeprus B Buje AT® npu ¢orocunrese...

+B TeMHOBYIO (ha3y TpaTUTCs

B CBETOBYIO (pa3y TpaTUTCS

+B CBeTOBYIO (pa3y akKyMyIUpyeTcs

B CBETOBYIO U TEMHOBYIO (pa3bl TPaTUTCS

B TEMHOBYIO (pa3y akKyMy/IUpyeTCs

B TemHoBYy10 (ha3y poTocuHTE3a HAYT NPOLIECCHI. ..

cuHTe3a ATD

+CHHTe3a IJIF0KO3bI

dhoTonm3a Bo/IbI

BbI/leJIeHUs KUCI0pOoZia

+ucnonb3oBanusa HAJIP-H?2

Ilpu 6uocuHTe3e 6es1ka >Heprus B Bujie AT® npwu...
+TPaHCKPUIIL[UH TTOTPeO/IsIeTCs

TPAHCKPUITLIUY BbIpabaThIBAeTCS

+TPaHCJISI[UU U TPAHCKPUIILUM TTOTpebsieTcst
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+TpaHC/IAIUY TTOTpebsieTcst
TPAHC/IALMY BbIpAabaThIBAETCS

Bomnpocsl onpoca no Teme: « O0MeH BelieCTB U YHEPTUN»

1. ABtoTpodsI? Ha Kakue rpyrirbl oHU fensitcsa? ['eTepoTpodbi?

2. Uto Takoe accumusug? YTo Takoe JUCCUMAJIALIAS?

3. Hanumure o61yio dopmyny dhoTocHHTe3a.

4. YTo npoucxoiuT B CBeTOBYIO (pa3y hoTocuHTe3a?

5. I'me HaxoAgTCS IPOTOHHBIE pe3epByaphl B XJjiopornsiacTte?

6. YTo npoucxoaut B TeMHOBYIO a3y doTocuHTe3a?

7. Y Kakux OpraHu3MoB TOJIbKO oTocrcTeMa 17

8. Y Kakux OpraHu3MOB BIiepBble MOsIB/sIeTCs: poTocrcTema 27

9. Uto Takoe xeMocHHTe3? KTO OTKPbUT XeMOCHUHTETUKOB?

10. Kakue opraHu3Mbl OTHOCSATCS K XeM0aBTOTpodam?

11. Kakwue Tpu 3Tarna sHepreTuueckoro ooMeHa BaM HM3BeCTHBI?

12. [TpoaykTel ruAposiv3a OenKOoB, >XUPOB, YIJIEBOZOB, HYK/JIEMHOBBIX KHCJIOT Ha
MOArOTOBUTEILHOM 3Tarie?

13. UTO NpOMCXOAWUT C SHEpryed, BBIJEAIOIIENCS Ha TOATOTOBUTENBHOM 3Tare
3HeproobmeHa?

14. ['ne pacnionokeHbl pepMeHTHI 6eCKUCIOPOJHOTO JTara SHeproooMeHa?

15. Kakuie mpoiyKThl ¥ CKOJIbKO SHePTUH 00pa3yeTcsi MPH ITMKOIN3e MOJIb TJIFOKO3bI?
16. Uro nnpoucxoaut ¢ [IBK B )KMBOTHBIX K/leTKax IPU HeJOCTaTKe KUCI0poja?

17. Yro npoucxoaut ¢ I1BK B K/1eTkax rpubOB ITpH HeZ0CTaTKe KUCI0poaa’?

18. Uro npoucxoaurt c¢ IIBK B MaTpuKce MUTOXOHZPUI?

19. Ckombko AT® obpasyercs TIpU [AerwipUpOBaHUM M /1eKapOOKCU/IMPOBaHUU
JMMMOHHOM KUCJIOTHI [0 111aBe/IeBOYKCYCHOM B 1MKiie Kpebca?

20. CKOJIbKO map aToOMOB BOJIOpPOJa TPAaHCIOPTHMPYeTCS Ha [bIXaTelbHYH Lelb IIpU
T0JIHOM JerujpupoBanuu 2 Mosekys [I1BK?

21. Kakue epMeHTHI epekaurBalOT MPOTOHBI B IPOTOHHBIN pe3epByap MUTOXOHAPUIA?
22. Ckonbko Mojib AT® obpa3yeTcst B pacueTe Ha MOJIHOe Pa3pylIeHHe MOJIb TTFOKO3bI?
23. Harmimte o61myro popmysty SHepreTuyeckoro oomMeHa.

KonTposibHas pabora no Teme: « OOMeH BelieCcTB M SHEPrun»

Bapuanm 1.

1. Yto Ha3bIBaeTCs XeMOCHHTE30M U KaK ero OCYIIeCTBIISIOT HUTPUGDHUIUPYIOIFe OaKTepuu?
2. TlepeunciuTe cx0/CTBa (POTOCHHTE3a M a3POOHOTO AbIXaHMUSI.

3. VI3 npuBe/IeHHOT'0 HIKE CITHCKA BbIOEpUTe UepThl XapaKTepHbIe /71 poToCuHTe3a:
1. AHabonuueckutl npoyecc, u3 npocmbix Heop2aHuyeckux coeduHeHuli (CO2 u H20)
CUHMe3Upyomcs y21e8o0bl.

2.Kamabonuueckutl npoyecc, y2ne8o0bl pacujenastomcst 0o CO2 u H20.

3. OHepeuss AT® Hakanaugaemcs u 3anacaemcs 8 y21e800ax.

4. DHepeus 3anacaemcs 8 gude ATD.

5. O2 gbldensiemcsi.

6. O2 pacxodyemcsi.

7. CO2 u H20 nompebastomcs.

8. CO2 u H20 sbloenstomcsi.

9. YeenuueHue opeaHuueckoli Macchbi.

10. ¥YmeHbUieHUe op2aHUUYeCcKol MAcchil.

11. ¥ sykapuom npomekaem 8 x/10pOn1acmax.

12. Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

13. Tonbko 8 kK1emkax, cooepicawjux X10popui, Ha ceemy.
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14. Bo 8cex K1emKax 8 meueHue HCu3HU HenpepblHO.

4. 3a cuet yero Mosekysna xnopodumia P680 ®C -2 BoccTaHaB/IMBaeT 3/1eKTPOHbI?

5. B pe3ysibTaTe SHEpreTHUYeCKOro oOMeHa B KjieTKe 00pa3oBaioch 10 MOJIb MHPOBUHOTPAIHOM
KUCI0ThI ¥ 30 MO/Tb YrIeKUCIO0ro rasa. Onpepenuvre:

a) CKOJIbKO BCEro MOJb IJTFOKO3bI U3PacX0/J0BaHO;

6) CKOMBKO M3 HUX TI0JBEPIJIOCH TIOJTHOMY PACIIer/ieHUt0, a CKOIbKO TJTUKOJTU3Y;

B) CKOJIbKO 3HEPrUH 3araceHo;

I') CKOIbKO MOJIb KMCJ/IOPO/IA TOLLLI0 HA OKUC/IeHue?

6. Ilpu e3ze Ha Beslocunesie yesioBek 3aTpauuBaeT okoJsio 40 k/[)x B MuHyTY. Paccunrarite,
CKOJILKO TPAMMOB T'JTFOKO3bI I0/DKHO OKUCTIUTHCSI B OPraHu3Me 1 Kakou 00BEM yriieKuc/ioro rasa
BbIJIeJIMT Ye/I0BeK IPU e3/ie Ha Bejiocurie/ie B TeueHue 6 yacos 20 MUHYT?

Bapuaum 2.

1. YTo Ha3bIBaeTCsI XeMOCHHTE30M U KaK ero OCYIIeCTB/ISFOT KeJie300aKTepruu U BOJOPO/IHbIe
OakTepuun?

2. IlepeuniciiuTe (pakTOphI BAUSIOIIKE Ha (POTOCUHTES.

3. VI3 mpuBeIeHHOT0 HIKe CITHMCKAa BbIOepHTe UepThl XapaKTepHbIe /1/1s1 a3pOOHOTO bIXaHUS
1. Anabonuueckuli npoyecc, u3 npocmbix Heop2aHu4deckux coeduHerutl (CO2 u H20)
CUHMe3Upyomcs y21e800bl.

2.Kamabonuueckuti npoyecc, y2neeoobl pacujenasiomcs 0o CO2 u H2O.

3. DHepauss ATD Hakanaugaemcs u 3anacaemcsi 8 y21e8000dx.

4. DHepaus 3anacaemcs 8 gude ATD.

5. O2 gbl0ensiemcsi.

6. O2 pacxodyemcsl.

7. CO2 u H20 nompebastomcsi.

8. CO2 u H20 sbldensitomcsi.

9. YeenuueHue opeaHuueckoli Macchbl.

10. YMmeHbweHue opeaHu4eckol Macchbl.

11. ¥ sykapuom npomekaem 8 x10poniacmax.

12. Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

13. Tonbko 8 kK1emkax, cooepircawjux x10poguai, Ha ceemy.

14. Bo 8cex K1emKax 8 meueHue HCu3HU HeNnpepblBHO.

4. 3a cuet uero moJiekyna xsopocdunia P700 @C -1 BoccTaHaBAUBAeT 371€KTPOHbBI?

5. B miporiecce 3HepreTryeckoro oOMeHa IMPOM30LIIO paciieryieHrie 9 MoJib TTH0KO3bI, U3
KOTOPBIX MTOJIHOMY pacLielJIeH|O MOABEePrI0Chk TOAbKO 5. Onpegenure:

a) CKOJILKO MOJIb TMPOBUHOTPaZiHOM KKCI0Thl 1 CO2 mpy 3TOM 06pa30Basioch;

0) ckoibko AT® mpu 3TOM CUHTE3WPOBAHO;

B) CKOJIbKO SHEPryH 3arnaceHo B 3TUX Mosiekyaax AT®;

') CKOJIBKO U3pacxofoBaHo Mojib O37?

6. Besocunieauct pacxoayet 3a 1 muHyTy 40 K/I>K sHepruu. CKOIBKO TJIFOKO3bI TOTpedyeTcst /s
e3/bl C TaKOU 3aTpaTou, ecii 40 MUHYT B ero OpraHu3Me H/eT MOJIHOe OKUC/IeHHUe TJIFOKO3bI, a
20 MUHYT — IJIMKOJIN3?

13 HaOJTFOIeHH, OTIBITOB WJIW JIOTMYCKAeT OIIHUOKY TPY UX U3J/I0)KEHUH; TaéT HEUETKHe

Tema: «Pa3MHO)KeHHe, POCT M HHANBU/ya/IbHOE Pa3BUTHE OPraHU3MOB»
Komnbromeprnoe mecmuposaHue (TCk):
Bbibepume 00uH unu Hecko/bKO 8apUAHMO8 OMeemos:
HekoTopsbie 0co0eHHOCTH 0eCIIo/10r0 pa3sMHOXKeHHUS — 3TO. ..
+yuacTve OZJHOM poJuTe/bCKOM 0cobu
+TeHeTUYeCKH OJHOPOAHOEe TIOTOMCTBO
pa3BUTHe TTIOTOMCTBA U3 rameT
XapakKTepHa /711 O0/BIIIMHCTBA PaCTeHUH ¥ JKUBOTHBIX
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OCHOBHOM K/IETOUHBIM MeXaHH3M - Mero3

JI7isi MOUKoBaHUA KakK (GopMbI 6eCro/ioro pa3MHOXKeHHS XapaKTepPHO. ..
+MaTepUHCKUI OpraHu3M o0pasyer Oyropok

+70uepHU OpraHu3M obpa3yeTcsi Ha 6a3e MaTePUHCKUX K/IeTOK
XPOMOCOMBI PeTVIMLMPYIOTCS U PACIIpe/Ie/sIFOTCS MEX/Y JOUePHUMU KIeTKaMU
OpraHM3M JIeJTUTCS Ha HeCKO/TBKO YacTei, U Kaxkaass 06ocobsieTcs
TPOUCXOJUT MHOTOKpATHOE JieJieHue CrieliiaabHbIX KIeTOK
IIpou3BOAHBIMH Me30/iepMbI SIBJIAIOTCS. ..

+MbIllIeYHast CUCTeMa

+cocyabl

HepBHasi ccTeMa

SMUTENMN KOXU

SMUTe/NHN KUIIeUHHKa

OpHoXpoMaTHUHbIe XPOMOCOMBI PACXOAATCA K MOJIKOCAM KJ/IeTKH B...
+aHadase II meiio3a

+aHadasze MHTO3a

MeTadase MUTO3a

Tenodase I meiio3a

aHadase I mefiosza

N3 3kTo0/jepMbl IPU opraHoreHese ()OpMHPYIOTCA...

+T0JIOBHOM MO3T

+3nuaepMIUC KOXXU

reyeHb

TOYKHU

KOCTH

Pa3Burue 0e3 mpeBpaiieHusi UMeEIOT. ..

+IITULIBI

+T0/I0BOHOT'Y€ MOJIJTFOCKHU

3eMHOBO/IHbIE

HaceKoMble

[IByCTBOpYAThIe MOJITFOCKH

HekoTopbie 0C00€HHOCTH MOJI0BOT0 PAa3MHOKEHHS. ..
OCHOBHOM K/IeTOUHbIN MeXaHU3M - MUTO3

XapaKTepHO /I PACTUTE/IbHBIX, HEKOTOPBIX HU3IIKX XXUBOTHBIX 1 MUKPOOPTaHU3MOB
+TI0TOMKH F'eHeTHUeCKH He UJIeHTHUHbI POJUTETbCKUM 0COOSIM
+0CHOBHOM MeXaHH3M KOMOMHATUBHON U3MEHUMBOCTH

pa3BUTHE TIOTOMKOB TIPOMCXOAUT W3 COMAaTUUECKUX KITeTOK
ITpou3BOAHBIMH 3KTO/J€PMbI SAB/ISAIOTCA. ..

BbI/Ie/TUTe/IbHAsA CUCTEMA

TUILleBapUTe/IbHbIE YKeJle3bl

+HepBHas cucTeMa

MBIIIIeYHast CHCTeMa

+KO>KHBIM 3MUTeTUN

JKuBoOTHBIE, I/Is1 KOTOPBIX XapaKTepPHO pa3BurHe 0e3 meramopdosa, - 3T0...
capaHya

MaKCKHUM XKYK

JISTYIIIKa

+aenbuH

+cobaka

IToukoBaHKeM pa3sMHOXAKTCH. ..

TIJIOCKKE YepBU

+pacTeHus
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+KHIIeYHOI0JIOCTHbIe

+POXOKU

0asuananbHbie rPUOLI

JI/isi CMHTeTHUeCcKoro nepuoja (mepuoj penivKamnuy) KJ1eTOYHOr0 LMK/1a XapaKTepHBbL...
MIPOZIO/DKUTE/IBHOCTD 6-0 yacos

+yasoenue JTHK

+CHUHTe3 pa3/InUHbIX OesTKOB

cuHTte3 PHK

yABOEHHE LIeHTPUOIei

HekoTopbie 0C00eHHOCTH 110JI0BOT0 Pa3MHO)KEHHS. ..
OCHOBHOM K/IETOYHBIM MeXaHWU3M - MUTO3

XapaKTepHO [/1s1 paCTUTE/IbHbIX, HEKOTOPBIX HU3LIMX XMBOTHBIX 1 MUKPOOPTaHU3MOB
+TIOTOMKM reHeTHUeCKU He UIeHTUYHbI POAUTE/TECKUM 0CO0sIM
+0CHOBHOI MeXaHU3M KOMOWHAaTUBHON U3MEHUHBOCTH
pa3BUTHE TOTOMKOB IIPOUCXOJUT U3 COMaTUUeCKUX KJIETOK
Ha 3Tane racTpy/isifyid NPOUCXOJAT. ..

+3aKJ/1a/IKa 3apO/bIIIeBbIX JMCTKOB

opraHoreHes

3aK/1aJjKa HepBHOW TPYOKH

3aKJiaJKa TepBUUHOMN KUILKU

+MHOTOKpaTHbIe KJ/IeTOUHbIe JieJieHUsi MUTO30M
Cropsbl C/Iy)KaT AJif Pa3MHOXKeHHS y...

OakTepwuii

YKUBOTHBIX

BHPYCOB

+rprboB

+pacTeHui

N3 me30/1epMbI IPU OpraHoreHese (h)OpMHPYIOTCH...
XPpyCTauK Iyasa

HOT'TH

+cepaue

+KpOBb

reueHb

K THnam no/ioBoro pa3MHoO)XeHUsI OTHOCATCH. ..
TOIMAMOPUOHUS

+KOony/aus

LIM30TOHUS

(bparmeHTals

+TapTeHoreHes

Meii03 IpUBOAUT K 00pa30BaHUI. ..

CTIOp y pacTeHui

CTOp Y YKUBOTHBIX

+TaMeT y )KUBOTHBIX

+raMeT y pacTeHUM U KUBOTHBIX

+rameT y pacTeHUH

Pa3Burue c npeBpaiieHneM UMEHOT. ..
+3eMHOBOJHbIE

penTuIumu

T'OJIOBOHOTH@ MOJIJTFOCKU

TITUL[BI

+HacekoMble
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IIpereHepaTHBHBIN NePHOJ Pa3BUTHUA PACTeHNH Mpe/CTaB/1eH
BO3PaCcTHBIMH COCTOAHUAMH.

+I0BeHU/IbHBIM

MOJIOBIM r'eHepaTUBHbIM

+BUPIUHUIBHBIM

CcybCeHUTbHBIM

CeHW/IBEHBIM

ITocTreHepaTUBHBIN NIEPHO/] Pa3BUTHUS PacTeHUIl Npe/CTaB/IeH
BO3PAaCTHBIMHU COCTOAHUSAMH.

BUPIrUHUILHBIM

FOBEHU/IbHBIM

+CyOCceHUTbHBIM

UMMaTypHBIM

+CeHU/IbHbIM

Kak Ha3bIBaeTcsl pa3BUTHe OPraHM3Ma U3 HeoI10/J0TBOPEHHBbIX SUI[eK/IeTOK?
+ ImapTeHoreHe3

TMHOTreHe3
aH/jporeHes
WHTEPCEKC
Omnpoc no Teme: « Pa3MHO)XXeHUe U pa3BUTHE»
1. Kak Ha3bIiBaeTCs MHUBUAYa/lbHOE pa3BUTHe OpraHu3Ma OT 00pa30BaHUsl 3UTOTHI 0
KOHL[a )KA3HU?
2. Kak Ha3blBaeTCd pa3BuTHe OpraHu3Ma OT 3WIOTHI 0 POK[EHUS WM 10 BbIXOJA U3

ANLEBBIX 000/10UeK?

3 Kak Ha3sbIBaeTCs nepro/ OT POXKAEHUS [0 KOHL[A KU3HU?

4 Kakuie 30HbI pa3/iMuaroT B [10JI0BBIX Keje3ax?

5 KakoB Habop xpomocom u [IHK rametoronuer? I'amMeToI[UTOB 1-T0 ¥ 2-T0 mOpsifKa?
6. Yro obpa3syeTcs Ipy criepMaToreHe3e U3 OZHOTO CTIePMaTOLUTa?

7 Yro obpa3yeTcs rocsie ooreHe3a U3 1 oBouura?

8 Kak Ha3bIBatOTCsl 000/I0UKY SIMLIEK/IETKU M/IEKOTTUTAIOLUX ?

9 KakoBbI pa3mepsb! SIMLIEKIeTKY M/IEKOTTATAOLINX ?

10. Y Kakux OpraHu3MoOB ajeljuTajbHble SULIeKIeTKA?

11. Y Kakux OpraHu3MoB H30J/1eLjuTabHble SULIeKIeTKA?

12. Y Kakux OpraHu3MOB yMePEeHHO TesoJieL{UTaabHble SULeKTeTKU?

13. Y Kakux OpraHnu3MOB Pe3KO TesoJeLUTaabHble SULIeKIeTKA?

14. Kak Ha3biBaeTcsl pa3BUTHE OpraHv3mMa 13 HeOIJIOZ0TBOPEHHOT O SLia?
15. Y Kakux OpraHu3MOB raruIOuHbIN MapTeHOreHe3?

16. Y Kakux OpraHu3MOB JUIIJIOU/IHbIM NTapTeHoreHe3?

17. YeM 3aKaHUMBAETCS TT€PUOA ApobIeHus ?

18. Yro B fanbHekieM obpa3yetcs u3 6iacroienu?

19. Kak HasbBaeTCs 3apofplll C JABYMSI 3apOJbIIIEBbIMH JIMCTKAMM: SKTOJEPMOM U
SHTO/lepMOI?

20. Kak Ha3bIBaeTCst OTBepCTHe B racrpysie?

21. Kakue oprann3mMbl OTHOCSTCS K BTOPUUHOPOTHIM?

22. Ha kakoy cragyy 3apo/pllll Ha3blBaeTCsl HeMpyIou?

23. Kakue cucrembl opraHoB 00pa3yroTcsi U3 3KTO/IePMbI?

24. YKaKuTe NpOU3BOJHBIE SHTOZEPMBI.

25. YKakuTe TpOU3BOJHbIE Me30ePMBbI.

KonTposbHas pabora no teme: «Pa3MHO)KeHHe U Pa3BUTHE»:
1 sapuaHm
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1. AIOMUKCHUC 3TO ..... [lepeuriciute ero opMbl.

2. HazoBuTe (pa3bl rpotiecca oo j0TBOPEHUSI.

3. UTo Ha3bIBaeTCs MOJU3MOPHUOHKEH, U Y KOTO OHAa BCTPEeYaeTcsi?

4. IlpuBeuTe K1acCU(PUKALMIO SHULEK/IETOK 110 pacripe/ie/IeHUI0 »KesTKa.

5. OxapakTepu3yuTe CTaJU0 CO3peBaHMUs CliepMaToreHesa.

6. OxapakTepu3yiTe CTaiul0 POCTa OBOTeHe3a.

7. OxapakTepu3yiTe niepuo ApoosieHus. Kakuie ObIBarOT ero pa3HOBUAHOCTU U OT UEr0 3aBUCUT
xapakTep Apobnenusi. [IpuBeuTe IpUMepsbI.

8. HazoBuTe opraHu3msl ¢ IpSIMbIM U HENPSIMbIM Pa3BUTUEM.

9. OxapakTepu3yliTe BTOPUUHBIN TUIT YepeoBaHus TIOKOJIEHUH.

10. [JaliTe XapakTepUCTUKY a/l/IOMeTprUUecKoro pocra. [IpruBenuTte rnpumMepsl.

2 eapuaHm

1. AMPUMHKCHUC 3TO ...... [Tepeuncnute ero hopMsI.

2. IlpuBerTe KaacCUPUKALMIO SHLEKIETOK M0 KOJTMUYECTBY >KeJITKa.

3. Ha3oBure rpermyIecTBa ¥ HeIOCTaTKU OeCIiosioro criocoba pa3MHOKeHHSI.

4. YTto HasbIBaeTCs TapTeHOreHe30M, Kakue ero pasHOBUAHOCTA BaM U3BeCTHbI. [IpuBeaure
TIpUMepBhI.

5. OxapakTepu3yiTe CTa/IMI0 CO3peBaHUsI OBOTeHe3a

6. OxapakTepu3yiiTe cTajivio (POPMUPOBaHUsI CliepMaToreHe3a

7. OxapakTepu3syiTe ractpyssuyio. Kakve criocoObl racTpy/isidyd BaM uU3BecTHBI? [IpuBenuTe
TIpUMepBhI.

8. IIpuBeuTe npyMepsl OPraHU3MOB C OTPaHUYEeHHBIM U HEOTPaHWUUEHHBIM POCTOM.

9. OxapakTepu3yliTe TIepBUYHOE UepeloBaHUe MMOKOJIeHUH.

10. daiiTe xapaKTepUCTUKYy M30MeTpUUecKoro pocta. [IpuBeauTe npumepsl.

IIpoMeXXyTOo4HbINH KOHTPOJ/Ib M0 Moy/ito 11
KonnokBuyMm: «CymHocTh xu3HU. CBOMCTBA M YPOBHH OpraHM3alnuy XXusoro. ’JKuebie
CHCTeMbI: K/IeTKa, opraHu3M. PasmMHoxeHMe, pOCT ¥ MHAUBUAYa/IbHOE pa3BUTHE OPraHU3MOB»
KomnbomepHoe mecmuposaHue (TCk):
Tecm 0as konnokeuyma no mooyno 2: «CyuwHocmb JcusHu. Ceolicmea u ypoeHu op2aHu3ayuu
acue020. JXKueble cucmembl: K1emka, op2aHu3m. PazvHooiceHue, pocm u uHOUBUOYIbHOe passumue
Op2aHU3MO8» COCMAB/emcs U3 mecmosblx 80NPOCO8 MeM 3mo20 MOOY/A

Bomnpocel Ko/1/I0KBHYMa:

1. CymHocTh ¥ cyocTpar »ku3Hu. JKu3Hb Kak ocodast hopma CyijeCTBOBaHUSI MaTEPUH.
Cy6cTpar >ku3Hu: HyknenHoBble KuciaoTel (JJHK u PHK) u 6enku.
2. CsoiicTBa »uBoro. CrieriuduuHocts opranu3arnyi. OOMeH BeIlecTB U SHEPTHH.

YropsijoueHHOCTb CTPYKTYPbI. LlesioCcTHOCTD U JUCKpeTHOCTh. CaMOBOCIIpOU3Be/ieHre U POCT.
HacneicTBeHHOCTh ¥ U3MEHUUBOCTD. Pa3ipaKUMOCTh U JIBIKeHue. Perynsius v obpaTHas
CBA3b.

3. YPOBHM OpraHu3alvy XMBOT0: MOJIEKY/ISIPHO-TeHeThUe CKUH, K/IeTOUHbIM,
OpraHu3MeHHBIH, TIOY/ISILIMOHHO-BU/I0BOM, OHoreoljeHOTHUeCKUH, GrocdepHbIit
4, OnemMeHTapHbIM COCTaB K1eTKW. HeopraHnueckue coefijuHeHusi. 3HaueHWe BO/IbI /1/is1

JKHN3HeAeATe/IbHOCTH KJ/IETOK. OpFaHI/II—IECKI/Ie CcoeIMHeHHs: 6EJ'IKI/I, yrineBoAbl, TAMMUAALI U
JIUTIONJbI, HYK/IEMHOBBIE KHMCJIOThI

5. Xumunyeckoe crpoerne u ctpykrypa JJHK. Oco6eHHOCTH CTpOeHHsT HYK/IeO0TH a.
IlepBuuHas, BTopuyHas U TpetruHas ctpykrypa JHK. Jlokamusanua [JHK B kietke.
6. SnepHble (XpOMOCOMHBIE) fleTepPMUHAHTBI Hac/leIcCTBeHHOCTH. BupycHsiii reHom. PHK- 1

IOHK-conepkaiiue Bupychl. ['eHoM npokapuoT. Hykneous 6akrepuii. [eHOM 3yKaprOTOB.
CaremutHas JHK.
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7. JKCTpasiiepHble (3KCTPaxpOMOCOMHBIE) IeTePMUHAHTHI HaC/1eICTBEHHOCTH.
bakrepuanbHble M1a3MU/bl ¥ X OMoorudeckoe 3HaueHre. MuTtoxoHapuanbhbie [JJHK y
JKUBOTHBIX. [eHOM x/10poriiacToB pacteHui. Jpyrue ¢opmsl skcTpasgepHbix JHK.

8. Tpanckpurnuus u TpaHcasiusi. Cunare3 PHK. Crinavicunr. Posnb TpaHcrioptHbix PHK.
9. Peniukarms [IHK. OcHOBHBIe 3Taribl peryiMkativy. Posib depMeHTOB. YiBoeHre
XPOMOCOM U UX Cerperawys B JouepHUe KJIeTKHU.

10. Myrauuu. Ilprunnsl mytanyid. CrioHTaHHbIe U UHAYLMPOBaHHbIe MyTaljui. 3HauYeHue
MyTaLWi JJi OpraHu3Ma U i 3BOJIIOLIUY BUJA.

11. ['eHepaTruBHBIE U COMaTHUeCKUe MyTalMU. ['eHHble, XpOMOCOMHbIe U TeHOMHbIE MYTaL|H.
[Tonu- u reteporionusi. Viconb3oBaHue MOMUIIONANA B ceneKiuu. Perapariusi moBpexxjeHui
OHK.

12. CTpyKTypHO-(YHKIMOHa/IbHasi OpraHu3aliysi MpOKapuoThueCcKux KineTok. CTpoeHue
KJIeTOYHOU 000710uku. OCOOEHHOCTH TeHeTHYeCKoro Mareprasa. OpraHou/bl ¥ BKJTFOUEHHSI.
13.  CTpyKTypHO-(pyHKLIMOHa/IbHas OpraHu3alysi 3yKapuoTHYeCKUX K/IeTOK.
Mopdonorrnueckoe u GyHKIMOHATBHOE pa3HOOOpa3ye KeToK. MemOpaHHast crcTeMa.
L{uTomnmazMaTuueckrii MaTpUKC. KneTouHble opraHesibl. ['eHeTUueCKui MaTepyal.

14. Pa3MHOXKeHHe KIeTOK. MUTOTHUeCKOe Jie/ieHHe U ero 61o/1oruyeckuii cMpici. Pa3sbl
MHTO3a. MUTOTHUeCKasi akTUBHOCTb pa3/IMuHbIX TKaHel. [IpsiMoe fesieHue (aMUTO3).

15.  Crtpoenue u pyHKLMM OpraHesi/ LUTOIIa3Mbl, 00ecreuynBaroL{uX MpoLecc
JKU3HeIeITe/IbHOCTH KIIeTKHU.

16.  fAgpo. denenue. Muto3 u amurtos. Metio3. CXOACTBa, pa3/iduusi MATO3a U Meli03a, X
3HaueHue B IIpUpPOoZe

17. Amnabosu3m u katabosmusm. Posib AT® B 5HepreTHueCcKUx rpoijeccax. ABTO- U
retepoTpodHbie opraHru3Mbl. A3poOHOe U aHaspoOHoe AbixaHue. Perymsiys MeTabom3ma.

18.  IloctymnneHue BelecTB B K/IeTKU. [1acCHBHBIN TPaHCIIOPT BeILIECTB B KIIETKY.
Karanusupyemas auddysusi. AKTUBHbBIM TTepeHOC. DHAO0LUTO3.

19. ®otocuHTe3. [InaHeTapHasi posib poTocuHTe3a. JTtarbl poTocuHTe3a. Pos ATD u
HAID.

20.  XemocuHTe3. OCHOBHBIE TPYIIITbI XeMOCHHTE3UPYIOLINX OaKTepui.

21. Becrionoe pa3MHOXXeHue. PerpoyKTUBHBIM NpoLiecC Y BUPYCOB. BereratriBHoe

pasMHOXeHue. [Jenenue. MHo)kecTBeHHOe JenieHue. dparmenTanus. [loukoBanue.
Criopoobpa3oBaHue. BeretaTBHOe pa3MHO)XeHHE PAaCTEHHM.

22. [TonoBoe pasamHoxeHue. KoHbroraljusi U TpaHCAYKLIUS Kak (POPMBI IOJIOBOTO TIpoLiecca.
Konysnsitiyist y olHOK/IETOUHBIX OpraHu3MoB. ['ameToreHe3. OCHOBHBIE 3Tartbl M OMO/IOrUeCKUid
cMbICa Melio3a. CriepmaroreHes ¥ OBOTeHe3.

23. OcemeHeHue U OIUI040TBOpeHUe. Hapy)KHOe ¥ BHYTpeHHee oceMeHeHue. 3UroreHes.
[TapTreHoreHe3 (ecTeCTBEHHBIA U UCKYCCTBeHHbIN). AHZporeHe3. 'mHoreHes. [IBoitHOe
OIVIOOTBOPEHNE Y LIBEeTKOBBIX PACTEeHUM.

24.  UepepnoaHuve nokosieHuH. ['anyioniHble v aunionHele (pasel pa3BuTus. [lepBruHoe
yepeZoBaHue 1okosieHnH. [TosoBoe u 6ecrionoe rnokosenue. 'ameroduT U criopoduT y
pacteHuid. BropruHoe yepesioBanue nokoseHud. ['ereporonus. MerareHes.

25. [MTonogoii gumopdu3mM. bronoruuecknii CMbIC/ MO0OBOTO JUMOpGdU3Ma.
l'epmadpoauTr3M. VICTUHHBIN M JI0XKHBIM repMapOAUTH3M Y )KUBOTHBIX. ['epMadpoautrsm y
pactenuii. OfHOLOMHBIE U ABYZIOMHBIE pacTeHusl. Bruonoruyeckas posib 0I0BOr0 pa3MHOKEHUSI.
W3oramus, anu3oramusi U ooramusi. JKuBopoxx/ieHvie 1 ero 61oioruuecKuii CMbICII.

26. OHTOTeHe3, ero TUIILI U ieproan3alus. [ToHsTHe 00 OHTOTeHe3e.

Tabmuua 4 — KpuTepun orjeHKM chOpMUPOBAHHOCTH KOMIIeTeHLUA

Koz 1 HaMeHOBaHMe Kputepuu olieHMBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUU
VH/MKaTOpa JOCTUKeHUs (yacTM KOMIIeTeHL1H)
KOMIeTeHIMU (4acTu Ha 6a30BOM ypoBHe | Ha IOBBILIEHHOM YPOBHE
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KOMIIeTeHLUH) COOTBETCTBYeT OLleHKe COOTBETCTBYeT COOTBETCTBYeT
«y[IOBJIETBOPUTE/ILHO» | OILIeHKe «XOPOIIO0» OLIeHKe «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCUMaJibHOTO Oasa MaKCHUMa/bHOI' 0 MaKCUMasIbHOI'O
banna banna

OIIK-1.1 NU-1 onk-1 He coscem TBepz0 IIo cymectBy, [IpuHuMaer

3Harb: BJla/leeT MaTepruaioM OTBeuaeT Ha aKTUBHOE y4acTue B

- CUCTEeMaTUKY U | I10 TeMaM MOZY/Id, [10CTaB/IeHHbIe X0/ie NpoBeJieHus

bropasHoobpasue 3HaeT TOJIbKO OCHOBHbIE | BOIIPOCHI, TBEPO 3aHSATH, IPaBUIBHO

OpraHu3MOB; TeopeTUYecKue YCBOWII oTBeyYaeT Ha

- IIpaBU/Ia JIMYHOM CMTMeHbl | [OI0KeHUsI U3y4aeMoro | MporpaMMHbIN II0CTaBJ/IeHHbIe

ripu paboTe C KUBOTHBIMH;

TOPSIZIOK ~ MCCJIeI0BaHUS
OpraHoB u cucTeM
opraHusma npu
orpe/ie/IeHun ero
O10JIOTUYeCKOTro cTaTyca
-3aKOHOMEPHOCTH
(yHKI[MOHUPOBAHUSI
OpraHu3MOB Pa3HBIX

YPOBHEI OpraHv3aluu;
OIIK-1.2 -2 onk-1

YMmerts:

- TIPOBOJUTD J1ab0OpaTOpPHbBIE
u (yHKI[MOHATbHBIE
WCCIIeJOBaHUs
Heo0X0UMbIe ISt
oripefiesieHust
OM0/IOTHYeCKOTO  CTaTyca
OopraHusma, 0OBSICHATh
TMPOLIECChI, TTPOUCXO/SIIIE
B OpraHuM3Me, C TOYKHU
3peHust
00111e6M0/IOrUeCKUX
3aKOHOMEpPHOCTeH;
OIIK-1.3 Y[1-3 onk-1
Bnagets:

-[PAaKTUUECKUMH HaBbIKaMH
TIPUMEHEHHUsT K/TaCCUUeCKUX
METO/IOB UCC/Ie[OBAHUS 1
VICITO/Tb30BaHMsl OCHOBHBIX
010/IOrMUeCKrX 3aKOHOB B
orpe/ie/IeHu|
OM0JIOTUYeCKOTO CcTaTyca
OpraHv3Ma | rpoBeZieHusI
ayT3KOJIOTHUECKOTr0
MCC/IeJOBAHMS.

KypCa, BBITIOHSET
TeKyLLUe 33/jaHusl 10
pucuurivHe. [Tpu
OTBeTax JI0MyCcKaeT
MaJioCylijeCTBeHHbIe
MOTPELLHOCTH,
VCKa)KeHUSI JIOTUUeCKOM
roc/ieloBaTeIbHOCTH
M3/laraeMoro
MaTepuarsa, HeTOUHYIO
apryMmeHTaluio
TeopeTu4eCcKUx
TOJI0)KeHUH Kypca.
YwmeeT NpoBOAUTE
WCC/IeJOBaHUS
Heo0XOoUMbIe /1St
oripefie/ieHUst
O10IOTHYeCKOTo
cTaTyca opraHu3sMa.

MaTepHaJl 1o TeMaM
MOJY/IsI, TPaMOTHO
u3snaraert ero 6e3
CyIIleCTBEHHBIX
OIIMOOK, TIPUBOAUT
(hopMynMpoBKU
onpejie/IeHUH.
Peraer
CUTYaLIUOHHBIE
3a7iaum.

YMeer nnpoBoguUTh
HCCIIeIOBaHMUS
HeoOXoIMbIe /1J1sT
oripe/ieieHust
OroI0rMYeCcKOro
cTaTyca opraHusMa.
MoxeT 00BSICHUTh
TIPOLIeCCHI,
MIPOUCXOSAIIINE B
opraHu3sMe Ha
Pa3HbBIX YPOBHSX
OpraHu3al|u C
TOUKH 3PEHUsI
001rie61oIornuecKu

X 3aKOHOMEPHOCTeM.

BOTIPOCHI, YCBOUJI
MaTepuas B MOJTHOM
o6beMe U CBOOO/IHO
OpPHEHTHPYETCs T10
TeMaM MOJYJIs,
yMeeT BepHO,
apryMeHTHPOBaHO U
SICHO M371araTh
MaTepHas Npu
peleHur
CUTYaLIMOHHBIX
3aj1a4d. Bnageet
HaBbIKaMH
orpeie/IeHUst
OMOJIOTHYECKOTO
cTaryca opraHu3Ma.
Mo>keT 00bSICHUTD
TIPOLIEeCCHI,
TIPOMCXO/SIIINE B
OpraHu3Me Ha
Pa3HbBIX YPOBHAX
OpraHu3arvu C
TOUKH 3pPeHusI
00111e610/TOTHUeCKH
X 3aKOHOMEpPHOCTeM.
Bnageet
TTPAKTHUYeCKUMHU
HaBbIKaMH
TIPUMEHEHMUsI
K/IaCCUUYECKUX
METO/I0B
WCCIIe/IOBaHMS U
TIPUMEHEHUsT
OCHOBHBIX
OMOIOrUYeCKUX
3aKOHOB B
oripe/ieIeHUHN
OMOJIOTHYEeCKOT0
cTaTyca opraHu3sMa.

Moodynb Il «HacaedcmeeHHOCMb U USMEHUUBOCMb. D80A0YUs. DKOA02US»
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Tema: «HacieaCTBEHHOCTH M U3MEHYNBOCTh»
KomnbomepHnoe mecmuposaHue (TCk):
Bbibepume 00uH uiu HecKo/bKO 8apUAHmMO8 0meemoa:
Tema: «Hac/eiCTBeHHOCTh ¥ U3MEHUYHUBOCTDY
Ilpu cKkpeniBaHNHU 0e/I0ro KPoIMKa ¢ YepHOU KPOIbYUX0U PO/JH/IHCH [IeCTh YePHbBIX U
NATH 0e/IbIX Kpo/ibuat. Onpeje/iMTe reHOTHITBI POJUTEeN.
++-Aa, > -aa
+-AA,>-Aa
+-AA,>-aa
+-AA,>-AA
Y popureseii ¢ I u IV rpynnaMmu KpoBH, peGeHOK MOXKeT HMeTh rpyniy KpoBH.
I
[ v IV
v
+11 v 111
Y 3/0poBbIX poAuTeieil POJUICA ChIH, CTPAJAINUi (heHU/TKeTaHypHeH (peLjeCCHBHbBIN
ayTOCOMHBIH Npu3HaK). OnpeaennTe BepOATHOCTH POXKAEHUs /jeTeld 0e3 aHOMa/IuH.
50%
+75%
00%
25%
Kapwuii uBeTt r/j1a3 JOMHHHPYeET Haj roiyobiM. Y peGeHKa Kaper/ia3oro My)>XUuHbI B
ro/1y0or/jia3oi >xeHIMHBI 0Ka3a/IMCh ToIy0bIe ry1a3a. ['eHOTHIBI 11O I{BeTY IJ1as...
+Marepu aa
ota AA
Marepu Aa
oTLa aa
+otua Aa
JloMHHHUpYeT MOXHaTas MIePCTh U YepHasi oKpacka. IIpu ckpenpBaHuu MOXHaTOM 0es1oi
KPOJ/IbUMXa C MOXHATBHIM UePHbIM KPOJIMKOM PO/H/I0CH 6 KPO/ibUaT, U3 HUX OJJUH —
r/IaiKuM 0e/1biid. I'eHOTHI pojUTeIeH. ..
kponburixu AA Bb
+kponvka Aa Bb
kposibunxu AA bb
+Kponbunxu Aa bb
Kposivika Aa BB
JloMUHHpYeT uepHasi OKpackKa M KOPOTKas 1mepcTb. Mopckue CBUHKH C YepHOI KOPOTKOMH
IePCThI0, AB/IAIOMINECS JUreTepo3uroTamMu, CliapuBa/IlCh ¢ CaMIiaMH, Y KOTOPBIX
AnuHHasA 0esasa mwepcrb. B ux moromMcrBe OyAer Ha0/MIOAATHCA. ..
+4 peHoTHnA
8 reHOTHIIOB
+4 reHoTUIIA
2 (peHoTHUITA
2 reHOTUMNA
Ec/1u npu cKpelliMBaHUHM CePbIX KPO/IUKOB B IIOTOMCTBe MOAIB/IAIOTCSA YepHbIe, cepble U
OesibIe Kpo/IbUaTa, TO...
+ZI0MUHHPOBaHUeE T10 3TOMY MPH3HAKY HEeI0J/THOe
JIOMUHHPOBaHUe 110 3TOMY TMPU3HAKY MOTHOe
[,0J1 UepHbIX Kposibuat — 50%
+10ms cepbix KpoJsibuat — 50%
nonst 6enbix Kposibdat — 50%
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Kapwuii nBer rj1a3 JOMHHHPYeT Haj roay0biM. Y pedeHKa Kaperjia3oro My>X4YHHbI 1
Kaper/ia3oi )KeHIMHbI 0Ka3a/IMCh ro/1yoble ri1a3a. I'eHOTUNBI 10 LBeTY IJ1a3...
Marepu AA

ota AA

+otua Aa

MaTepH aa

+Marepu Aa

JIIMHHBIE YIIX — JOMUHAHTHbBIA NMPU3HAK, OTCYTCTBHE yIlled — peljeCCUBHbIH,
AOMHHHMPOBaHHe Hero/Hoe. OT fapaHa ¢ KOPOTKHMM YIIIaMH M OBIbI 0e3 yieii 66110
MO/Ty4eHo 4 ArHeHKa ¢ KOPOTKHMHU yIIaMHU U 4 sirHeHKa 0e3 ymieid. I'eHOTUNIBI poAuTeIei. . .
Oapana AA

OBIIbI Aa

OBIIbI AA

+0apaHa Aa

+0BLbI aa

Eciu y yesioBeKa KapHii I[BeT IJ1a3 M CIIOCOOHOCTH JIyullle B/IajieTh MMPaBoil PyKoi
HaC/IeAyHTCS KaK AOMUHAHTHbIE IPU3HAKH, TO FeHOTHII Kaper/jia3oro 4yej0BeKa, Jyyiie
BJ/IQ/IEIOLIEr0 MPaBoil PYKOil, MOXKET OBITh...

+aabb

+AaBb

AaBB

Aabb

aaBB

Y ap0y30B kpyrJas ¢opma mioga AOMHUHUPYeT HaJ| YAJIMHEHHOM, a 3e/IeHasA OKpacKa — Haj,
110/10CaTOM, NPU3HAKHU HAC/IeAyI0TCcs He3aBuCcUMO. CKpecTHU/IHM COPT C KPYIJIBIMU
3e/IeHbIMHM IJI0AaMH (TOMO3HMI0Ta) U COPT C y//IMHEHHBIMH I0/I0CaThIMHU IJ10/JaMH
(romo3urora) u nosyunsu B F2 niogos...

+yJIMHEHHBIX 10J10CaThIX — 6,25%

+KPYIJIbIX 3e/IeHbIX — 56,25%

YAJIMHEeHHBIX M0J10CaThIX — 8,75%

KPYIJIbIX 3e/1eHbIX — 75%

YAJIMHEeHHBIX M0JI0CaThIX — 25%

Y apOy3oB kpyr/ias ¢popma 1/10/ja AOMUHHPYeET Haj y//IHHEHHOM, a 3e/IeHasi OKpacKa — Ha/j
10/10CaToH, NPU3HAKHU HAC/IeAYI0TCS He3aBUCUMO. CKPeCcTH/IM COPT C KPYIJIBIMU
10/1I0CaThIMHU IU10/jJaMHU (TOMO3UI0Ta) M COPT C YA/ITUHEHHBIMHM 3e/IeHbIMHU (TOMO3Ur0Ta)
IUVI0AAMHM U no1yuyuau B F2 niopos...

KPYIJIbIX 3es1eHbIX — 8,25%

KPYIJIBIX M0JI0CaThIX — 6,25%

YJIMHEeHHBIX 3e/1eHbIX — 6,25%

+KpYTJIbIX MO0caThiX — 8,75%

+yJIMHEeHHBIX 3e/1eHbIX — 8,75%

B reHoMe 4es10BeKa........coeeeennnes

+22 napsl ayrocoMm

23 napbl ayToCcomM

44 r1apsl ayTOCOM

46 ayrocomM

I'eH, BbI3bIBaOLUH reMO(QU/ITHI0 Y Ye/I0BEKa, PACIIO/I0MKEH...ccoeeresssereses

+B X-xpomocome

B Y-xpomocome

B mnape ayrocom

B 8 nape ayrocom
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Marb #fAB/IfieTCI HOCHTe/JbHMIEM TreHa I[BeTOBOM CJ/IeNoThl, OTel] pa3/jiudvaeT LBeTa
HOPMaJ/IbHO. B MOTOMCTBe LIBETOBAsAA C/IETIOTA MOXKET OBITh...cccvcererereesncs

Y Bcex CbIHOBel

Y Bcex mouepeit

Y nonoBuHbI foYeper

+Y MOJI0BUHBI CHIHOBEU

I'eHoTHH y TPEXI|BeTHOM (Yepenax0BOM) KOLIKM.....cceerseeesnees

XBXB

+XBXP

XbXP

N3MeHUNBOCTDb, He CBSI3aHHASA C U3MEHEHUEM FeHOTHUIA....cocuerernsrenes

+OnpepeseHHast

HeomnpesienenHas

+®eHoTUNIMYECKASA

+MoudukaiiioHHast

HNcnonb3oBath MOAM(HUKAIMOHHYI0O H3MEHUHUBOCTb [Jisi CO3laHMSA HOBBIX IIOPO/J,
JKUBOTHBIX..cuveerueeessennne

MoxHo

+Henb3sa

Jiss Mo pUKaIHOHHON M3MEeHYHUBOCTH XapaKTepHO

SBnsieTcst Heompeie/IeHHOM U3MEeHUUBOCTBIO

+CpeaHue 3HaueHusi MPYU3HAKOB BCTPEYAIOTCA yallle, YeM KpaiiHue

Kpalinue 3HaueHUs1 IPU3HAKOB BCTPEUAIOTC yallle, ueM CpefiHue

+OauH U TOT Ke TeHOTHUIT B Pa3HbIX YCIOBUSX CpeJbl (hopMUpYyeT pa3/nuHble (DeHOTUTIbI

Eciu cOpuTh IIEePCTh HAa CIOHHE TOPHOCTAaeBOr0 KPOJHMKA W CoJiep)XaThb €ro ImpH
Temneparype 30°C...............c....

Ha yxe BbIpacTeT 11epCTh TAKOT'O K€ IIBeTa, Kak 1 Obla

+BrbipacreT 6esast 1epcThb

BripacTeT cepas 11epcTb

[[TepcTh He BhIpacTeT

ITopoHuCTBIX TE/IAT COiePiKa/i B MVIOXMX YC/I0BUAX, KOPOBBI BBIPOC/IM HU3KOPOC/IbIMH U
BMecTo oxujaemsix 5000 kr mosioka gaBaau 000 kr B roa. IIpogyKTHBHOCTH IOTOMCTBA B
XOPOILIUX YC/IOBHAX JODKHA OBITh...cvessreseeseones

+1o 5000 Kr MoJIOKa B TOj

OkoJio 000 Kr moJiOKa B Tof

N3MeHUNBOCTD, CBSI3aHHAA C U3MEHEHHEM T'eHOTHIA.....uceerreeseneens

OrnpegeneHHas

+HeornpenenenHas

deHOTUTIUECKAS

MoauduKaloHHast

IlepekoMOMHALUsA  TEHETHUYECKOr0  MaTepuajia TMpU  MOJOBOM  pPa3MHOKEHHH
11100017 (0. (1117 & O

Bo BpeMmst c/TusiHUSI TaMeT.

Tenodaszy 1

Bo Bpems KOHBIOTALIUMN.

+B anadasy 1

+Bo BpeMst KpocCcHHTrOBepa.

B metadasy 2

+B anadasy 2

B Tenodasy 2

B metagasy 1

B nipocdasy 2
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Pa3HOBH/HOCTH XPOMOCOMHBIX MYTAI[HM...cccveerneerneens
[Tonvnnougus

+/3MeHeHVe CTPYKTYpPbI XpOMOCOM

[ToTepst yyuacTka XpOMOCOMBI

V3meHeHVe CTPYKTYpBbI FeHa

[TepeBOpPOT yuacTKa XpOMOCOMBI

['eTeporiongus

YaBoeHue yyacTKa XpOMOCOMBI

[TepeHoC yuyacTKa OZJHOM XpOMOCOMBI Ha JIpYTYIO.

BepHbIe CY)KACHUA....cuueerreecessene

+MyTaloHHas U3MeHUUBOCTb IPUBOJUT K U3MEHEHUIO FeHOTUIIA.
V3MeHeHus1, MOSIBUBLLIMECS] B pe3y/ibTaTe COMaTUUYeCKUX MyTaldi Hac/aeAyrTCsl MPU M0JI0BOM
pasMHOKEeHUHU.

+MyTaloHHasi U3MeHUHMBOCTb UCTIO/b3yeTCsl [Jis1 CO3[,aHUsI HOBBIX COPTOB paCTeHU.
+KoM0OuHaTHBHas N3MEHUMBOCTD MCIIO/B3YeTCS AJIsl CO3/IaHMs HOBBIX COPTOB PaCTeHH.
BepHbIe CY)KACHUA....ceueerreecessene

BonblvHCTBO MyTaLuii 1oJsie3Hble

+BoMbLIMHCTBO MyTaLuil BpeJHble

+BbobIIMHCTBO MyTaLMii peLjeCCUBHbI

Comarrueckrie MyTal[id BO3HUKAIOT B I0JIOBBIX K/IeTKaX
I'omorameTHbI OPraHU3MBI MYIKCKOI'O II0/TA...cceeesreeessseees

+¥Y nTun

+Y 1npecMbIKaroLUXCs

Y ABYKPBUIbIX

Y MleKonuTaroLmx

B reHoTHIIE UE/IOBEKA....ouuneeeeerennnns

22 ayTOCOMBI

23 ayToCOMBI

+44 ayTOCOMBI

46 ayrocoM

I'eH, BbI3bIBaOIMI [BETOBYIO C/ICMIOTY Y Ye/I0BEKA, PACIOI0KEH....uccerueessecnne
+B X-xpomocome

B Y-xpomocome

B mnape ayrocom

B 8 nape ayrocom

I'enbl, HaxXo ALK ECH B Y-XPOMOCOME MEPEHAAROTCSH.eeeeeesssnnsanens
+OT OTLIa CbIHOBbSIM

Ot otua gouepsim

Ot oTLa BCeM AeTsiM

OT mMaTepy CbIHOBBSIM

BepHoe yTBepiKaeHHe IS IIO/IOBBIX XPOMOCOM.....cuueeereneecees
[TonoBbie XxpoMOCOMBI X U Y MOJHOCTBH FTOMOJIOTUYHBI IPYT APYTY
+ITosioBBIe XpOMOCOMBI X ¥ Y TOMOJIOTUYHBI PYT JPYTY TI0 HEOOIBIIIOMY YYacTKy
Boo011je He UMEIOT FOMOJIOTUYHBIX YYaCTKOB

I'eHOTHN y PBDKEro KOTA M YePHOU KOIIKH....cceveeerneennes

Y kora XBY, y korku XBXB

Y kota XY, y komku XBXP

+Y kora XPY, y komku XPXP

Y kota XY, y komku XBXP

YnpaB/isaTh JOMUHUPOBAHUEM IPHU3HAKOB.....ccovueeernrenes

+Mo>KHO, BO3/leliCTBYS (paKTOpaMu Cpe/ibl

Henb3s, foMyuHMpOBaHMe 3a/10’)KeHO B TeHOTHIIe OpraHr3Ma
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Jns 3Boouu MoJU(UKAIMOHHAA H3MEHUUBOCTB...ocoveerseereenne

He vmeet 3HaueHus

+ITo3Bo/sieT TIPUCTIOCOOUTRCS K Pa3/IMUHbIM YCJIOBUSIM CpPeZibl B TIpe/iesiax HOPMbI Peakiiu
TIPU3HAKOB

[TpUBOAUT K U3MEHEHUIO TeHOTHUTIA, BLDKUBYT HarboJsiee MpUCITOCO0/IeHHbIE OpPTaHU3Mbl
[TpuBOAUT K TIepeKOMOMHALIMY reHeTHYecKol UH(opMaruu

BepHoe CyKAeHHe..........ccceeneee.

MogurdurkaliioHHasi '3MEHUMBOCTh PUBOJUT K U3MEHEHUI0 reHOTHUIIa

V3MeHeHus1, TIOSIBUBIIIMECS B pe3y/ibTaTe MOAUDUKAL[MOHHON U3MEeHUMBOCTH, HAC/IeIYFOTCS
MogudukaliioHHasi '3MEHUUBOCTh UCMO/b3YeTC s /1S CO3[jaHUsI HOBBIX COPTOB paCTeHU
+Y Ka)KZI0ro npr3HaKa CBOsi HOpMa peakLiuu

Kopenb ojyBaHuMKka paspe3asd IomojaM, OAHY I[O/IOBUHKY BbIpalluBa/ild Ha JIyry,
JAPYTYI0 BBICOKO B ropax. Y BBIPOCIIMX pacTeHHMH (KPYMHOr0 Ha JyI'y U Ma/IeHbKOro B
ropax) B3si/Id CeMeHa U MOoCcesi/Ii BMecTe, Ha JIYTy. Pe3y/IbTaT.....c.ccceeueeenees
+IToTomMCTBO OyZIeT HEPA3TMUNMO

[ToTOMCTBO OT BBIPOCILIETO B rOpax OJyBaHUMKa OyZeT Mesibue

[ToTOMCTBO OT BBIPOCILIETO B TOpaxX OJyBaHUHMKa OyzeT KpyIiHee

Pa3HOBU/JHOCTH T€HOMHBIX MYTAI[HM....ccceeerurerueees

+Ilonmriongvs

+MoHocomus

+Tpucomus

+Iloncomus

W3meHeHre CTPYKTYPbl XPOMOCOM

V3meHeHMe CTPYKTYpHI r'eHa

+I'eTeponionyist

MyTarus, cBsi3aHHasi ¢ NpUoOpeTeHHeM JIMIIHEH XPOMOCOMBI B reHoTHIe (2n +)...
[Momuronaus

+T"eTeponiongus

XpoOMOCOMHas MyTaLys

I'enHaa myrtanus

OcHOBHBIE THIIbI HAC/TIEACTBEHHOU U3MEHUHNBOCTH......cveerueeernees

+MyTanoHHasi U3MeHUHUBOCTh

OnpejeneHHast U3MEHUYMBOCTh

deHOTUNHNYECKAs] U3MEHUUBOCTD

+KomObuHaTUBHAs U3MEHUHUBOCTh

I'enoTHIOM Ha3bIBaeTCsA COBOKYINHOCTh .

[TpaBU/IbHBIM OTBET: T€HOB

Uro MblI Ha3biBaeM ¢eHoOTHIIOM?

+1. COBOKYITHOCTb BHELLIHUX TTPU3HAKOB U CBOMCTB OpraHU3Ma

2. COBOKYITHOCTh BC€X '€HOB OpraHr3Ma

3. COBOKYITHOCTh BC€X I'€HOB 1 BHELIIHHUX MPU3HAKOB

4. coBokynHocTh JJHK opranusma

[TpaBU/ibHBIN OTBET: 1

Kaxkoe cooTHomeHue mo ¢eHOTHNY Y MOTOMKOB BTOPOrO0 MOKOJ/IEHMS NMPH JUTHOPHHOM
CKpelMBaHuMu?

1:2:1

9:3:4

+9:3:3:1

1:2:2:4:1:2:1:2:1

Kaxkue nnpu3sHaky Ha3bIBaKTCA CLeN/ICHHBIMMU C 110/10M?

+TIpU3HAKH, TeHbl KOTOPBIX HAaXOASTCS B TI0JIOBBIX XPOMOCOMaX

TPU3HAKH, TeHbl KOTOPBIX HAXOZATCS B ayTOCOMAax

103



TIPY3HAKH, TeHbl KOTOPBIX HAXOZSTCS B XPOMOCOMax

TIPHU3HAKU, TeHbl KOTOPbIX HAaXO/SATCS B LIUTOIIa3Me

Kakwue a30THCTBIe 0OCHOBaHMA BXOJAT B COCTaB MoJieKyJibl ITHK?

aZleHuH, TyaHWH, ypaLiI, LIUTO3WH.

+a/IeHUH, TYaHWH, TUMUH, 1IUTO3WH.

aZleHuH, T'yaHWH, TUPO3WH, [IUTO3WH

aJIeHuH, T'YaHWH, TAMWH, METUOHUH

Kakoii Habop XpoMocoM Ha3bIBaeTCs rariouAHbIM?

TIOJTHBI HAOOp XPOMOCOM COMAaTHUeCKUX KITeTOK

+ Habop XPOMOCOM TT0JIOBBIX K/IETOK

HabOp XPOMOCOM KJIETOK TKaHeH Tesa

HabOP IMOIOBLIX XPOMOCOM

YTo MBI Ha3bIBaeM pervIuKanuei?

cuHTte3s PHK

cuHTe3 Oenka

+cunre3 [JHK

cuHTe3 ATD

B mape a/ibTepHaTUBHBIX MPU3HAKOB, KAKO# Ha3bIBaeTCA JOMHHAHTHBIM?
TPU3HAK, KOTOPBIK He TPOSIB/ISI€TCS BHeIIHe y Thopuos f1

+TIpM3HAK, KOTOPLIM MPOSIB/IsSieTCs] BHelltHe y ruopuioB f1

TMIPY3HaK, KOTOPBIN MPOSIB/ISIETCS ¥ TIOTOMKOB Uepe3 TIOKOJIeHHe

TIpU3HAK, KOTOPBIM He Bcer/ia nposiByisieTcst y rubpugos f1

Oco0b ¢ KAKHM FeHOTHIIOM Ha3bIBAeTCsI TOMO3UTOTHOM?

+0cobb, KOTOpasi TOJiyuaeT OT CBOUX pOJUTeNed TeHbl OJHOTO COCTOSIHUS WM TOJIbKO
JOMUHAHTHBIA WIH TOJIBKO PEL|eCCUBHBIM

0co0b, KOTOpasi TIOTy4aeT OT CBOMX POAUTEIel TeHbl PA3HOTO COCTOSTHUS

0co0b, KOTOpas 1Mo/Ty4aeT OT CBOUX POAWTE/Ie JOMUHAHTHBIE U PeLieCCUBHbIE TeHbI
0co0b, KOTOpasi TIOTy4aeT OT CBOMX POAUTe/el OMHAKOBbIE TI0JIOBbIEe XPOMOCOMBI

Oc00b ¢ KAKHM FeHOTHIIOM MBI Ha3bIBaeM reTepo3uroTHbHIM?

0co0pb, KOTOpast 1o/iy4aeT OT CBOUX POAIMTE/EN TOMbKO JOMUHAHTHbIE TeHbI
+0c00b, KOTOpasi MOJIy4aeT OT CBOUX POJUTe el TeHbI Pa3HOTO COCTOSTHHUSI
0co0pb, KOTOpast 1Mo/iy4aeT OT CBOUX POAWTE/eN peLieCCUBHbIE T'eHbI

0co0b, KOTOpasi 1o/Ty4aeT OT CBOUX POAMTE/Ie OJJMTHAKOBbIE MOJIOBbIE XPOMOCOMBI
Pa3jien reHeTUKY, H3yYalolyii Hac/1e/[0BaHUe aHTUTeHHBIX CHCTeM, Ha3bIBaeTCs:
+MMMYHOT €eHeTHhKa

VIMMYHOJIOTUSI

o0111ast TeHeTHKa

LIUTOT€HeTHKa

Kakmue reHoTunbl 00pa3yoT 4 Tuma ramer?

Aa

+AaBsB

AaBB

+4. AaBBCc

Bbi0epuTe roMo3uroTHble reHOTHIIBI

+AA

Aa

AABbD

+AAgBB

Kakwue reHoTunsl 3Haere?

+/IOMAHaHTHasl TOMO3UI0Ta

+reTepo3urora
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+perneccrBHasi TOMO3UIroTa
JOMHHaAHTHas reTepo3nuroTa

Y cTraHOBHUTE COOTBETCTBHE MeXAy npaBu/jidaMu MQHAEJIH H UX COAECP)KdHUEM

1. nepBoe npasuio Mengesns

1. Kax/jas rapa a/ieNlbHbIX TeHOB BeZleT Ce0s1 He3aBUCUMO
OT APYTYX Map aije/bHbIX TeHOB

2. BTOpOe 1paBuio MeHzesns

2. TIpA CKpelMBaHUM [JBYX TOMO3WUTOTHBIX 0co0ei
OTJIMYAIOLUXCSA OJJHOU rapou KOHTPACTHBIX
(a/IbTepHATHBHBIX) TIPH3HAKOB BCe TOTOMCTBO
TIO/Ty4aeTcsi e[UHO00pa3HbIM Kak 10 TeHOTHITy, TaK U TI0
deHoTUy

3. TpeTbe npaBuio MeHzens

3. NpU  CKpelUMBaHWM  [eTepo3UrorT  I0Jydaercs
pacljerieHWe TI0TOMCTBa TII0 reHotuny 1:2:1, 1o
¢denoTtuny 3:1

4. mpu ckpemuBanuu rubpuga f1 ¢ dopmoii, Hecyeit
[JAHHYIO T1apy assesell pelieCCUBHBIX B T'OMO3UIOTHOM
COCTOSIHUM T10JlyyaeM TIOTOMCTBO C COOTHOLIEHHU I10
reHoTuny u ¢eHorumny 1:1

[TpaBunbHLIM OTBeT: 1-2; 2-3; 3-1.

YcTaHOBHTE COOTBETCTBHE MEXAY BH/JaMHU 0C00eH M TUIIAMU XPOMOCOMHOTO OTpe/ie/IeHUsI

nosia

1. muena 1. ¢ XX, XY

2. Kypuua 2. $ZW, ¢ 727

3. ueJjioBeK 3. XX, #X0

4. Ky3HeuuK 4. ¢2n, 9n

[TpaBunbHBIM OTBeT: 1-4; 2-2; 3-1; 4-3.

OprasHusmsli, HecyLue qy)Kepo/HbIe TreHbI Ha3bIBAIOTCA

HpaBI/I]'ILHHﬁ OTBET: TPDAHCT'€HHbIMHA

YT0 NOHMMAIOT IO/ IOHATHEM «MyTaLUs»?

HeHac/ie[ICTBeHHble  HM3MeHeHUs
Hac/e/[CTBeHHbIMU CTPYKTypaMu

NpU3HaKa, oOpraHa WIM CBOWCTBA, 0OYyC/IOB/IEHHbBIE

+Hac/1eCTBEHHbIE N3MEHEHMS TIpHU3HAKa, OpraHa Wi CBOI‘/JICTB¢’:1, 06YCJIOBJIEHH]:IE HN3MeHeHUusIMU

Hac/e/ICTBeHHBIX CTPYKTYP
HOBO€ COUeTaHWe reHOB MPU Melo3e
W3MeHeHUsl B CTPYKTYpe si/pa

Yacrora MPOAB/IEHUSA I'€Hd HA3bIBAETCHA

+I1eHeTPaHTHOCTb
3KCIIPeCCUBHOCTh
KOHKOP/IAHTHOCTh
aAoUTUBHOCTh

CreneHb (peHOTUNNUECKOr0 TMPOSIBJIeHHS TreHa KaK Mepa CWIbl ero JeicTBus,
omnpe/eseMasi 10 CTelleHU Pa3BUTHUA NMPU3HAKA HAa3bIBaeTCs

[1eHEeTPAaHTHOCTh

+ SKCIIPeCcCUBHOCTb
KOHKOP/IAHTHOCTh
aAoUTUBHOCTh

Kak Ha3bIBaeTcs Hac/ieJjoBaHHe aHOMAJ/IUM, KOT/ia Hac/1e/[CTBeHHbIN ie()eKT NMpOosAB/IAeTCs

He B Ka)XX/I0M NOKOJIEeHUH?
ayTOCOMHO-/IOMHAHAHTHbIN
+ayTOCOMHO-peLleCCUBHBIN
JIOMHHAHTHOe, CLIelJIeHHOE C I10JI0M
peLieccMBHOe, CLieNJIEHHOe C 0JI0M

105




Y 00/1bIIMHCTBA 3YKApHOT M0J1 3aK/1a/{bIBAeTCs B:

[l0 OIJIOZIOTBOPEHUS

+ B MOMEHT OIIOIOTBOPEHUS

T10C/Ie OIVIOAOTBOPEHUS

PaHHero NoCTHATaabLHOIO Iepuoja

MyrareHsl, BbI3bIBalOIe HHAYLMPOBAaHHbIE MyTaLlUH
+¢usnyeckue

+XuMH4ecKue

arpoHOMUYecKue

TeXHOJIOTUYeCcKue

Bbi0epuTe Kakue MyTareHbl MOTYT IPUBECTH K MyTal[UAM
+UOHU3UpYIOLee U3IyueHue

+BUPYCHI

JBI>KeHHe BeTpa

[BIDKeHIe BObI

Tunbl Hac/e;0BaHUA FreHeTHYeCKHUX aHOMaJ/Iui:
nosimgakTopasbHOe

+ayTOCOMHO-J0OMHWHAHTHOE

+ayTOCOMHO-peL[eCCUBHOe

+ CLeIJIeHHOe C I10JI0M

Y craHoBHTE COOTBETCTBHE MEX/Ay MeT0/JaMH U3yYeHHs B TeHeTHKe U X COJep)KaHHueM

1. 'eHeasioruueckuit 1. CoCTOUT B CKpeII[MBaHUM B psijie TIOKOJIEHW OpPraHU3MOB,
pas/IMyaroLMMUCS Pa3/IMUHBIMUA T[PU3HAKaMU, U U3YYEHUU
MIOTOMCTBA.

2. [lutoreneTnyeckuii 2. 3ak/iro4yaeTcsl B TOM, YTO Hac/le0BaHue NPU3HaKa U3yvyaroT

MMyTeM aHa/Ii3a Iepeaddyu €ero IOTOMCTBY B LieJIbIX CEMbAX WUJIN
rpynmnax, ajd 4ero COCTaB/JaA0T pOA4O0C/TI0BHEIE.

3. IMMyHOreHeTHYeCcKuit 3. 3akarouvaeTcsi B M3YYEHHWU CTPOEHUSI XPOMOCOM, UX
peryiMKauMd U G yHKIMOHHMPOBAHUS, XPOMOCOMHBIX
riepecTpoeK U U3MEHYMBOCTH YKCJIa XPOMOCOM

4. T'ubpumonorunyeckuii 4. 3ak/ouaeTcs B UW3yUeHWM TPYIN KpOBU, Oe/NKOB U

Cl)epMeHTOB CbIBOPOTKH KPDOBHU TKaHei.

[TpaBunbHbIM OTBeT: 1-2; 2-3; 3-4, 4-1.

3aKkoHbI HAC/Ie/ICTBEHHOCTH BIiepBbie chopMy/TUPOBaAII .

[IpaBunbHbIM OTBeT: I'. MeHzenb

AHoMauu, peJJKo BCTpeuaeMblie B MOMYJISIUAX, HAC/IeyIOTCs 110 THUITY Hac/ie/J0BaHUs

+ ayTOCOMHO-/IOMHWHAHTHbIN

ayTOCOMHO-peLleCCUBHBIN

JIOMUHAHTHOeE, CLIe[JIEHHOEe C I10JI0M

peLiecCMBHOe, CLeTJIeHHOe C TI0JI0M

Y KpynHoro poraroro cCKora yepHasi MacTb JJOMUHHUPYeT HaJ KPacCHO#, a KOMOJIOCTb Ha[,
poraroctbio. IIpu CKpellMBaHUM YepPHBIX KOMOJIBIX POAUTE/IeHd MOJYyYW/IH KPacCHOro
poraroro TejeHka. Onpe/je/nuTe reHOTHIIbI ee POAUTe e :

AABB, aaBB

+AaBb, AaBb

AABDBb, aaBB

aaBB, AaBB

AABB, aabb

OCHOBHBIM MeTO/J0M AHarHOCTUKH XPOMOCOMHBIX aHOMAaJ/IMH SIBJISIeTCA:
+LUATOreHeTUueCKui

OMOXMMHUEeCKUI

0JTM3HELIOBBIM
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(eHOTHMNIMUECKOTO aHa/IM3a
BHoXMMHUYeCKHH MeTO/l BBISIB/ISIET:
XPOMOCOMHbBIe abepparyu
XPOMOCOMHbBIe 00J1e3HU

+6one3Hn 0OMeHa BelecTB
reHOMHbIe MyTaLliH

Hanuuue B momy/siiyiy JieTa/bHBIX U /IPYrMX OTPULIATe/IbLHBIX MYyTaljUuii, BbI3bIBAIOIUX
NpU mepexoje B TIOMO3UIOTHOe COCTOSIHHE THOe/qb 0cofeld W/IM CHIWKeHHe HX

YKU3HeCIoCoOHOCTH

+ reHeTUYeCKul Ipy3

Apeii¢ reHoB

UHOPUVHT

9KCTIPeCCUBHOCTD

ITIP no3BosisieT 00HAPYKHUTH ...
ATO

+ITHK

AMK

ALlD

Kakasa u3 cxem COOTBETCTBYET dHA/IM3BUPYHOIIIEMY CKpEIJ.[I/lBaHI/II-O?

+AABB x aaBB
+AaBB x aaBB
AaBe x AABB
AaBB x aaBB

Eciu pojuten UMeOT MepPBYI0 M YeTBEPTYI0 I'Pynnbl KPOBH, TO KaKyl0 IPyniy KpPOBH

MOr'yT HMeTh HUX JleTH
IIEPBYIO

+BTOpYIO

+TpeThblo

YeTBepTyIo

Kakue u3 nepeyrnc/jieHHbIX IPU3HAKOB CIIEIIJIEHDBI C II0JIOM Yy Y€/I0BE€KA:

pocTt
+1a/IbTOHU3M
LIBET IJia3

+ remodunus

YcraHoBuTe COOTBETCTBHE MeXJy rpymnmnamMu 0o/1e3Heli B 3aBHCHMMOCTH OT COOTHOIIEHHUSA
HAC/IEeJCTBEHHOCTH M CpeJbl U UX COAeP)KdHHUEM

1. HacnencTBeHHBIE O0s1e3HH, 00YCIOB/IEHHBIE
reHeTUUeCKMMH (haKTopaMu

1. Ipu KOTOPBIX OCHOBHBIM 3THOJIOTMYeCKUM
(dhakTOpOM SIB/SIFOTCS] YCIOBUSI CPe/ibl, OHAKO
niposiB/ieHre 60j1e3HA 00YC/IOB/IEHO 1
reHeTUYeCKUMU (hakTopaMu

2. HacsieicTBeHHbIe 60/1e3HU, 00YC/IOBIEHHbBIE
BpeJHbIMU TeHaMu

2. TIpY KOTOPBIX OCHOBHBIM 3TUO/IOTUYECKUM
(haKTOpOM SIB/SIETCS] YCJIOBHSL CPe/Ibl

3. Hac/e[CTBEHHO-CPe/I0Bble 00JIe3HU

3 00ycoBIeHbI T€HOM, HO TIPH MPOSIB/IEHUU
HY>KHbI OTIpe/le/IeHHbIe YC/IOBUSI CPeJibl

4. cpefioBble (5K30T€HHBIE)

4. 00yC/IOB/IeHbI TeHOM, TT0JTyUeHHBIM B
pe3y/bTaTe MyTalliH, OIHAKO CPe/la MOXKET
TOJIbKO YCHJTUTDb WJIH 0C/Ia0UTh MPOSIB/IEHNE
0os1e3HU

5. 00ycIoB/IeHBI U3MEHEHHUSIMH,
BO3HHUKAIOIIMMHU B TIOTOMCTBE B pe3y/bTare
HOBBIX COYETaHUM NPU3HAKOB U CBOMCTB IMpHU
CKpelLBaHUsIX
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[TpaBunbHBIM OTBeT: 1-4, 2-3, 3-1, 4-2

KonTposibHas padora no Teme «Hac/ie[CTBeHHOCTb 1 H3MEHUYHBOCTb»

Bapuanm 1

1. Joub [a7bTOHMKA BBIXOJWUT 3aMY’K 3a CbIHA [IPYroro AaJbTOHHKA, PUYEM >KEeHUX U HeBecTa
pa3/IMyaroT 1[BeTa HopMasibHO. KakuM OyeT 3peHue y ux feTeit?

2. B reHoturie mrozied, crpajaromux Oosie3Hbto KisifiHdentepa, uMeeTcss He Tapa, a TPOWKa
MoJIOBBIX XpomocoM- X, X, Y. C KakvuMM HapylIeHHUsSIMA Meii03a MOKeT ObITh CBs3aHO
BO3HMKHOBEHHE TaKOr0 HEHOPMaJbHOTO XPOMOCOMHOro Habopa? IlepebGupasi Bce BO3MO’KHBIE
C/lyuyau, yKaKuTe JIpyrve BO3MOJKHbIE OTK/IOHEHUs] OT HOPMbI KOMILJIEKCa I10JIOBBIX XPOMOCOM B
reHOTHIIe YesIoBeKa.

3. Kak onpesienuTh cliersieHUe Npu3HakKa C Y -XpoMOCOMOM, ¢ X -XpOMOCOMOM?

4. B pe3ysibTare uero passuaercsi cuHapoM [llepermeBckoro-TepHepa?

5. Kakue Tumel Hac/ie[oBaHusl TPU3HAKOB Bbl 3HaeTe. [IpuBejuTe NpuMepbl PasHbIX TUIIOB
Hac/eJ0BaHUs

Bapuaum 2

1. My>KurHa ¢ HOpMaJ/IbHOM CBepThIBA€MOCThI0 KPOBU B3BOJIHOBAH M3BECTHEM O TOM, UTO CecTpa
ero >KeHbl POZii/ia MajibuMKa C remodunved (OH AymMaeT O 340POBbe CBOMX Oyayuux zaetei). B
KaKoi Mepe MOTJ/I0 Obl €ro YCIOKOHTh COOOIeHHe, UTO CpPeAu POJCTBEHHUKOB €ro >KEHBI T10
MaTepUHCKOM JIMHUM reMOGu/INs HUKOT/1a He Hab/roamach?

2. CuHpaKTWIMsI — aHOMa/vs, BbIpaXkarollascsi B cCpalleHud 2 W 3 TajbleB, TeH
KOHTDOJIMPYIOL[UM  /IaHHBIA TIPU3HAK HAXOAUTCA Ha Y-xpomocome. Orter; 60oybHOM
CUH/[IaKTW/IMEeH, B CeMbe MaTepu OTel] Takke Obul 6ojieH 3THUM 3abosieBaHMEM, KaKOBa
BEPOSITHOCTh POXK/IEHUS JleTeld ¢ 3TUM 3abosieBaHNEM B ceMbe?

3. Kakue rpu3Haku HaciaenyroTcs 10 X-CLelJIEHHOMY peLieCCUBHOMY THUIy? X-CLiellJIeHHOMY
JOMHUHAHTHOMY TUITY? Kak OHY INPOSIB/IAIOTCA

4. B pe3ynbTaTe uero pa3BuBaercs cuHpoM Knsiindenrepa?

5. KakuMm MeTojaMu U3y4aroT Hac/1eICTBeHHOCTh YesioBeKa?

Tema: «JBO/IIOLUA OPraHUYECKOro MUpa»
KomnbiomepHnoe mecmuposanue (TCk):
Bbibepume 00uH uau HeCKO/bKO 8apuaHmos omeemos:
Tema « DBOJTIOLIUST OPraHAYECKOTO MUPa»
Mopdonornueckum gokasarenbcTBoM 3Boonuu HE saBiasiercs...
371IeMeHTapHbIM COCTaB KJ/I€TKW KUBOTHBIX U PaCTeHUMN
eIUHbIN TJ1aH CTPOEHHUsI BEPXHUX KOHEUHOCTe M/IeKOTIUTAOIIUX U 3eMHOBOHBIX
+/IBYCTOPOHHSI CHMMETPHS TeJla XOPZ0BbIX
rOMOJIOTUYHbIE OpPraHbl
IOMOpHoI0rHYeCKHM /I0Ka3aTeabCcTBoM 3Bo o HE aBasercs...
+eJJMHBIN MJIaH CTPOEHUsI CKeJieTa XOP0BbIX
pa3BUTHE BCEX OPraHU3MOB U3 3UTOThI
Ha/InuMe >kabp U >kabepHBIX IIIeJIel y 3apo/IbIllel ue/ioBeKa ¥ 36 MHOBO/IHBIX
OuoreHeTUUeCKHA 3aKOH
Buoreorpaduueckum gokasarenbcreom 3Bosonun HE siBasercs...
+HUCTOPUYECKUM DS/l U3MEHEHUH B CTPOEHUH MepeJjHel KOHeYHOCTH JIOLIa iy
oCcTpoBHas (pyiopa
OCTpOBHas (payHa
Ha/ure o0IUX BUAOB pacTeHri Ha CeBepoaMepUKaHCKOM U EBpoa3uaTCKOM KOHTHHEHTe
Pypumenrtom uenoseka HE aBisiercs...
+MHOT'0COCKOBOCTb
MUraTe/bHas epernoHKa
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KOITYMKOBBIE TTO3BOHKU

BOJIOCSTHOM TTOKPOB Tera

AnanornynbivMu opranavmu HE saBisroTcs...

+1iepeiHsAsl KOHeYHOCTb JIATYLIKU U KPbLIO NTULIBI

KPBbLI0 6aD0UYKYM U KPBUIO JIeTy4el MbILIH

LLIMIIBI PO3bI U KOJIFOUKM KakKTyca

pOroLMie KOHEUHOCTH KpOTa U Me/IBeJIKU

HE sBiasieTcs NPUHLMIIOM 3BO/IIOLUOHHOTO yyeHus Y. /lapBuHa c/iefyroiiee moJjioKeHue. ..
+10/, leficTBUeM Jipeiipa reHOB B MOMYJISALIMSAX MOXKET COXPAHSATLCS asljiesb, CHUKAIOLUM
YKM3HECITOCOOHOCTh 0cobeit

KaX/[bIi B[] CII0COOEH K HEOTPAHUUEHHOMY pa3MHOKEHHIO

B TIPUPO/ie BEDKUBAIOT U OCTABJISIIOT TIOTOMCTBO HanlboJiee MpHCIIOCO0/IeHHbIe 0COOU
10/, IeMiCTBHEM eCBeHHOTO 0TOOpa MPOUCX0AUT 00pa3oBaHKe HOBBIX BH/[OB
OMOpuoorHYecKkuM AokasaresibcreoM 3Boymorun HE saBasercs...

pasBUTHE BCEX OPraHU3MOB U3 3UTOThI

+0011KMi T/1aH CTPOeHUS KJIeTKH

TOBTOpEHKe 3TaroB (unoreHe3a Ha IMOPHUOHALHOMN CTa/IMU Pa3BUTHS XOP/OBbIX
+yYHUBEPCaIbHOCTb F'€HeTUYECKOI 0 KOJja

Pypumenrtom uenoseka HE saBisiercs...

VILHbIE MBILILIbI

anmneHAuKC

TpeThbe BEeKO

+auadparma

ITo Y. /lapBuHY — H3MEHYHMBOCTh Y OPraHU3MOB OBbIBaeT...

BHELIHSASA

BHYTpPEHHSIS

+ornpe/iesieHHast

t+HeorpeeneHHas

1jesiecoobpa3sHast

Jloka3aTe/ibCTBa MICTOPUYECKOr0 Pa3BUTHUA )KUBOU NPUPOABL. ..

+y BCeX OpraHu3MOB e/[UHbIN MPUHIUI OMoCcHHTe3a 6esika U HYK/IeMHOBBIX KHC/IOT
abCoJTIOTHO BCe >KUBbIE OPTaHNU3MbI UMEIOT OZIMHAKOBOe CTPOEHHE KJIeTOK

+y BCeX OpraHMW3MOB eJJMHbIM TTPUHLIAIT TeHeTUYEeCKOro KOAUPOBaHuUs

BCe OpPraHW3MbI TIOCTPOEHbI U3 OIMHAKOBBIX OE/TKOB

BCe OpPraHW3Mbl UMEIOT OJJMHAKOBbIM MUHEepPa/IbHbIM COCTaB

AHAJ/IOTUYHBIMH ABJIATCA OPraHsl...

BepXHsS KOHeYHOCTh YesioBeKa

+KOHEYHOCTb MeJIBeJIK1

KPBLIO JIETy4Yel MbILLIN

+KOHEYHOCTb KpOoTa

TIJIaBHUK KWTa

ITasieoHTO/1I0rMUECKUMH /J0Ka3aTe/IbCTBAMH 3BOJIIOLINH AB/ISAKTCA. ..
CXOZHbl€e 3apO/IbILLIN

O/IMHAKOBbIe SHepreTuyecKre LUKIIbI KJIeTOK

+0KaMeHeBIlIe CTBOJIbI lePEBLEB

+0TneYaTky paKOBUH

cxogcTBo (ayHbl EBpasun u CeBepHoit AMepUKU

3HaueHueM yuyeHus Y. /lapBuHa AB/IAIOTCA...

+00bsiICHeEHMe BO3HUKHOBEHHsI TIPUCIIOCO0/IEHHOCTH »KUBBIX OPraHU3MOB K BHeIIIHel cpejie U ee
OTHOCUTEJIbHBIN XapaKTep

oOHapy’keH’e HOBBIX MOPO/] )KHBOTHBIX

OTKPBITHE HOBBIX COPTOB paCTeHUH
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BBeJ/leHVe B HAyKy TePMUHA «TOMYJ/ISALUS»
+PacKpbITHE [JBIKYIUX CHJT SBOJFOLUN

CBujeTe/1bCTBOM 3BO/IIOLUM CTy)KaT...

KOHBEPreHThI

+aTaBHU3MBbl

aHaJsioru

TOMOJIOTH

+pyJUMEHThI

OtneyaToK JpeBHeH NTHIIbI apXeoNnTePUKCa UMeeT YepThl NPeCMbIKAIIUXCH. ..
CX0/ICTBO (hOPMBI I'0JIOBBI

+Ha/mure 3y60B

0/IMHAaKOBOE KOJINYeCTBO KOCTeH

CX0ACTBO (hOPMBI TY/IOBHUII[A

+Hanmure OPIOIIHBIX pebep U XBOCTaThIX T03BOHKOB

ITox TepMuHOM «O0pB0a 3a cymecrBoBanue» Y. /lapBuH MOHUMAJT. ..
+ycriex ocobu B obecrieueHNH ce0si TOTOMCTBOM

+OTHOILIEHHSI OPTaHU3MOB MEXY COOO0M U YC/IOBUSIMH OKPY KarOL[eid Cpe/ibl
60pb0y Mexxay 0Co0SIMU pa3HbIX BHIOB 3a CaMKY

OTHOIIIEHUSI TUTIA «XO03SIMH-TTapa3nuT»

OTHOLLIEHHS THTIA «KePTBa-XUII[HUK»

K npusHakam 6uosorudeckoro nporpecca HE oTtHocuTcs. ..

+yMeHbllIeHHe IJIoau apeaa

pacnaz, Buzia Ha IO/IBU/IbI

BO3pacCTaHKe YPOBHS MPUCTIOCOOIEHHOCTH K Cpefie

yBeJMUeHue YMCIeHHOCTH

B npupope HE cymecrByer M30/IA1{UH.

+KOHBEPreHTHOU

reorpauuecKkoi

5KO0JIOTUUeCKON

pPenpoAyKTHBHON

ITpumepom pericTBusi eceeHHoro oroopa HE saBisiercs. ..
+KaryCTHO-peZieuHbIi THOPU

VH/1yCTPUA/IbHBIN Me/laHW3M HaCeKOMBIX

YCTOWUYMBOCTb HaCEKOMbIX-BpeJuTe/el K AJ0XUMMUKaTaM

CMeHa BH/IOBOT'O COCTaBa B pe3y/bTaTe U3MeHeHHs K/iuMaTa

K ¢akropam 3BomoruonHoro npouecca HE oTHocurcs. ..

+BbINa/leHre OT[e/IbHOI0 HYK/Ie0TH/la B TeHe

eCTeCTBEHHBIN 0TOOP

Jpeli( reHOB

Hac/e/[CTBeHHasi U3BMEeHUUBOCTh

JelicTBHe cTaduausupyoieii ¢opmMsl ecrectBeHHOro oréopa HE wimocrpupyer
C/IeAyIOIUi IpuMep...

+U3MeHeHMe CBeT/ION OKpacku 6aboyek Ha TEMHYIO B TIPOMBIIIIEHHBIX paiioHax
pacrpocTpaHeHUe reTepo3uroT Mo TeHy CeprioBUIHO-KIeTOYHOM aHEMUU B SKBAaTOPUA/IbHBIX
paiioHax AQpuKH

rubenb JieTeHbIIeld MIEKOTUTAIOIINX, UMEIOIIUX pa3Mep OoJbliie CpefHero
rubesib ITUL] C JJTMHHBIMU KPbUIbSIMU B palioHaX, T/je UacTo Cy4aroTcs 0ypu
Mexanu3zmom Ouoornueckou u3ossuu nonyasnui HE siBnsercs pa3inumne B...
+MecTo0OUTaHUsIX

CTPOEHUHU TMOJIOBLIX OPraHOB

CTPOEHUM XPOMOCOM

TOBe/IeHUU KUBOTHBIX
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Pe3y/ibTaThI €CTECTBEHHOT0 0TOOPA B X0/€ IBOJIIOIUH - 3TO...
+MHoroo6pasue BU/IOB Ha 3emJie

3HauUUTe/bHasi THOe/Tb OPraHU3MOB

6opbba 3a cylecTBOBaHHE

AaKTUBHOE Pa3MHO>KE€HHe OPraHHU3MOB

+TIprCrocob6/IeHHOCTh OPraHU3MOB K KOHKPETHBIM yC/IOBUSIM CYIIIeCTBOBAHUS
IIpumepamu apoMop(o30B ABJISIIOTCA. ..

TIOsIBJIeHYe 3e/IeHOM 3all[UTHOM OKPAaCKH y HaCeKOMbIX

r3MeHeHHe (hOPMbI TeJla Y MPUAOHHBIX PbIO

TipeBpalljeHNe JTUCThEB B UelllyUKU

+BO3HUKHOBeHHe (hOTOCHMHTe3a

+TI0sIBJIeHNe YeThIPEXKaMePHOTO Cep/ilja Y M/IeKOTIUTAIOIINX

IIpuMepamu iereHepaluy sIBJISTIOTCA. ..

+TI0Tepst KPbL/TbeB MOCTeTbHBIM KJIOTIOM

+HCUe3HOBEHHE JINCTHEB Y IOBUIMKHU, TTAPAa3UTUPYIOLIEH Ha IPYTUX PaCTeHUSIX
TipeBpalljeHNe JTUCTHEB B KOJFOUKH Y MYCTBIHHBIX ()OPM pacTeHHM

TOSIB/IEHHE BOCKOBOT'O HaJleTa Ha JIMCThSX

M3MeHeHUe CBeT/ION OKPaCKu Ha TeMHYIO Y 6abouek MPOMBIILIIEHHBIX PalilOHOB 0OWTaHUS
OBoJTIOIHSA )KUBOM NMPHUPO/bI 00yC/I0B/IEHA B3aUMOCBSA3aHHBIM IEHCTBHEM TaKHX
(¢axTopoB Kak...

+060pb0a 3a CyleCTBOBaHHE U €CTeCTBEHHBIN 0TOOp

TIPUCITOCO0/IeHHOCTh OpPraHr3Ma K cpesie 00UTaHus

Ce30HHbIe U3MEHEHHUsI B TIPUPO/Ie

+Hac/eICTBeHHast U3MEeHUHNBOCTh

TUIIEeBbIE CBS3U B OMOTeOoIieHo3e

B pe3y/ibTaTe apomop¢030B 000C00/IAIOTCA CHCTEMaTHYeCKHe IPYIbL. ..
BU/IBI

+TUIIBI

ceMelcTBa

+KJ1accChbl

OTPSI/IbI

IIpuMepamMu uauOaAANTaALMI ABIAIOTCS. ..

obOpa3oBaHHle TKaHEeH y pacTeHUH MPH UX BBIXO/Ie Ha CYIITy

(hopMHUpOBaHMeE JIETKUX Y TIEPBLIX 36MHOBO/IHBIX

oOpa3oBaHue BOJIOCSHOTO MIOKPOBA Y MJ/IEKOTTHTAFOLIX

+mprcrnocobeHus peib K IpUAOHHOMY 00pa3y >KU3HU

+mprcnocobieHrst paCTeHUH K 3aCyIIJTABOMY K/IUMaTy

IIpumepamu apoMop(o30B SIB/ISIIOTCA. ..

TIOSIBJIEHHE 3€/IEHOM 3all[UTHOM OKPACKH y HaCEKOMBIX

r3MeHeHHe (HOPMBI TeJla y MPUAO0HHBIX PhIO

TIpeBpalljeHHe TUCThEB B UEIyUKH

+B0O3HUKHOBeHHe (JOTOCHHTEe3a

+TI05IBJIEHHE UEThIPEXKAMEPHOTO Cep/ilja Y M/IEKOTIMTAIOIINX

Ilyrem uHoajanTanuii BO3HUKAKT CHCTeMaTHYeCKHe IPYIbL. ..

+BU/IbI

1japcTBa

OTPSI/IbI

THUTIBI

+poabl

JI1s1 3BOJIIOL{HOHHOTO MPOLIeCcca XapaKTePHbI C/IEAYHOIIHe YepPThl. ..
+U3MeHeHHe OPraHU3MOB 10 Mepe U3MEeHEHHsT YC/IOBUH Cpe/ibl CyI|eCTBOBaHUS
BbIBe/IeHHE HOBBIX MTOPO/] )KUBOTHBIX
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TraZileHye CKOPOCTH pocTa
+TI0OCTOSTHHOE YCJIO)KHEeHHe OPraHW3MOB
yMeHbllIeHVe BbDKMBaeMOCTH OPraHU3MOB
OcHoBHbIe HanpaBJ/ieHusl IBOJIIOLMHU BU/A. ..
+apomopo3

OuoOrMUeCcKUii perpecc

OuoJIOrNUYeCcKuii mporpecc

azanTauys

+1ereHepanys

CnepcrBuem apoMop¢o3a iIBJIAITCA. ..
+yBe/IMYeHne YMCIIEHHOCTU

+CHI>KeHHe CMepPTHOCTU

yMeHbllIeHue apearna

CHWXeHNe BbDKUBAeMOCTH

HEBO3MOYXHOCTb IT€pexo/ia B HOBYIO Cpely OOUTaHuUs
YKaKuTe NpaBUIbHYI0 M10C/1€/0BaTe/IbHOCTh [IEPUO/I0B Ma/1e0301CKOU IPbI
[Tepmb, Op/10BUK, KapOOH, CUTYp, KeMOpPUIA, 1€BOH
+KemOpwuii, OpZIOBUK, CUTYD, AeBOH, KapOOH, MepMb
KemOpwuii, cunyp, Op/lOBUK, 1eBOH, KapOOH, TEPMb
Kembpwuii, opZioBUK, CHTyp, KapOOH, ZIeBOH, IepMb
IlepBBIM 3BO/IIOIMOHHYI0 TEOPHIO MIPEJ/I0KHIL. ..
Yomnnec

[dapsBuH

JIuHueln

+Jlamapk

KonBeprenuus — 370...

+CxO0KeHue pU3HaKoB

PacxoxxgeHne Tipr3HaKOB

[Tpeo6pa3oBaHue cTpoeHHs U GYHKIWMH OpraHu3Ma
BepHoro oTBeTa HeT

BuoreHeTnueckuii 3aK0H COOPMY/THPOBA/IH......ceerueesrneens
+Mromnnep u I'ekkenb

Cesepuios u [lImanbraysex

Xapu u BaitHOepr

BepHoro oTBeTa HeT

OO0mMMH MpefJKaM# OPAHT'yTaHI OB, THOO0HOB U Ue/I0BeK000Pa3HbIX 00e3bsIH ObLIH. ..
[Tpormonureku

+/IpruonuTeKn

[Tapanureku

HeoanTporsl

Jns BupoB oduraomux B baiikase, apeas orpaHMYUBAETCS 3THM 03€POM, - 3TO PUMep ...
KpuTepus

+3KO0JIOTUYEeCKOro

Mop@osioruueckoro

['eorpagmueckoro

Pu310/I0rMYecKoro

Ye10BeK OTHOCUTCH K OTPSAY...

[1naueHTapHblie

YesroBeKkorozio0HbIe

+IIpumaTtsl

['omuHM B
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CoOBOKYMHOCTH reorpauuecKy M 3K0/IOTHUYECKH 0/TM3KUX MOMY/IALUNA, CIOCOOHBIX
CKpeIMBaThCA MeX/y co00ii, 00/1ajaroux o0mpmMu Mopdo-¢u3no1ornuecKumMu
NPU3HAKaAMH, - 3TO...

+Bupg

Ocobb

[Monynsiumst

Knacc

DJieMeHTApPHOH BO/TIOIHOHHON eJUHUIIeH COT/IAaCHO CHHTeTHYEeCKOH TeOpUH 3BOJIIOLIUHM
AIB/ISAETCA. ..

Bup,

Ocobb

+HIonynsauus

BepHoro oTtBeTra Het

Bo/jioTHasi KaMBIIOBKA U TPOCTHUKOBAsi KaMbIILIOBKA BHeIIIHE He 0T/INYAlTCA, HO He
CKPeIMBAIOTCA U HMEIOT COBEPIIIEHHO Pa3Hble OpayHbIe MeCHH, - ’TO MPUMep He
abCoJIIOTHOCTH ...

+Mopdonioruueckoro Kputepusi

IJKOJIOTUYECKOT0 KPUTEPUS

I'eorpacriueckoro Kputepusi

bruoxumMmuueckoro Kputepusi

Bcé xxuBoe co37aH0 borom u ocTaércst HeM3MeHHbIM» - TAKOe HallpaB/ieHue B pa3sBUTUH
0H0/I0ruM Cpe/JHEBEeKOBbsI HA3bIBAKOT. ..

MeTtadusnueckKuMu B3IJisgjaMu

+Kpearjonusmom

TpaHchopmuzmom

Teopusimu KatacTpod

«BHU0B CT0/IBKO, CKOJIBKO Pa3IUYHbIX (JOpM co3/ja/1 B Hayasie Mupa Bcemoryuuii», -
FOBOPMUII...

AHakcuMeH

KroBre

ApucroTesnb

+JIuHHen

OcHOBHBIM TPy/i0M JTaMapKa ObL...

«[TpoucxoskaeHre BUIOB MyTEM €CBEHHOTO 0TOOpa»

+«Dunocodus 300/10rUN»

«/3MeHeHUe JOMAaITHUX KUBOTHBIX U KY/IbTYPHBIX PAaCTeHHN»

BepHoro oTBeTa HeT

XK. JTamerpu, [. Auapo, P. I'yk, XK. Bioddon — 3To npeacraBuTenn...
+Tpanchopmusma

Kpearmonnama

Teopun KaTacTpod

MeTadusnueckux B3r/is[0B

JBO/IIOLIMOHHOM eAiHMLeN Jlamapk cuuTaln...

Bup

+0cobb

[Tonynsuuro

Knacc

HN3meHeHNe CTPYKTYPbI I'eHa JIeKUT B OCHOBE...

KoMOWHaTUBHOM N3MEeHUUBOCTH

MordrKalMoHHOW W3MEeHUNBOCTU

+MyTalMOHHOW U3MEeHUYMBOCTU

[Momnnonaun
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MyTanuu, KOTopble 3aTParuBaloT JIMIIb YacTh Te/Ia Ha3bIBAKOT...
+ComaTtrueckumMu

['enHbIe

['enepaTriBHEIE

XpOMOCOMHBIe

SiB/IeHMe TIOTEPH OAHON XPOMOCOMBI MOJTYYH/I0 Ha3BaHHUe...(2n-)
+MoHocomMuu

Tpucomun

[Tomcomun

[Tonunnonauu

sIB/ieHHe U3MEHEHHA YMC/Ia XPOMOCOM, KPaTHOe JUIJIOUAHOMY Ha0opy Ha3bIBaeTcHl. ..
+Iosmmmionaus

[Tomcomus

Henenys

Tpucomus

Cunppom KnaiiHdenbTpa MoXkeT BOSHUKHYTH B pe3yJ/ibTare...
[Tomvcomun

+Tpucomrn

[Momuronauu

MoHocomuu

Pa3BuTHIO PYKHM KaK OpraHa ¥ mpo/JyKTa TpyjAa Cioco0CcTBOBasIo. ..
Meiiienve

W3meHeHre ¢hopMbl ueperna

IToppakanue

W3meHeHre ¢hOpMBI TPYAHON K/I€TKH

+OcBoboXKIeHHe TTepeJHIX KOHEUHOCTel

B me3o030iicKyro 3py HE npoucxouio c/ieyroinux nponeccos...
+BbeIMHpaHue MaMOHTOB

PacrnipocTpaHeHre MOKPLITOCEMEHHBIX PACTeHUM

Bo3HUKHOBeHNe MJIeKOMTUTAOLINX

WcuesHoBeHUe [IpeBOBUHBIX NAallOPOTHHUKOB

OBoJTIOIMSA )KUBOH MPUPO/bI 00yC/I0B/IEHa B3aUMOCBSI3aHHBIM AEHCTBHEM TaKHX
(hakTopoB Kak...

+Bopn0a 3a CyliiecTBOBaHHEe U eCTeCTBEHHBIN 0TOOP
[Tprcnoco61eHHOCTb OpraH|u3Ma K cpejie 00OMTaHus

Ce30HHbIe U3MEHEHUs B IIPUPO/Jie

+HacnencTBeHHast U3ME@HUMBOCTh

[MuieBkIe CBsi3U B OUOTEOLIEHO3e

CxoJcTBO MeXAy He3aIMIIEHHBIMHU M 3alMIIEHHBIMHM BH/JaMH — 3TO...
eMOHCTpaIMOHHast OKpacka

MackurpoBka

+MumMukpus

Bce oTBeTbI BepHbI

B cesieKijuy pacTeHHii YacTo MOJIy4alT NOTUIUIoONAHbIe ¢dopmbl. B ocHOBe NMOTUNIONANH
i) (22117 4 (R

+KpartHoe yBe/TMueHUs1 XpOMOCOMHOTO Habopa

He pacxoxxaeHre XpoMoCcOM B Melio3e

YMeHblIeHHe KOJTMYeCTBa B KAKMX TO TTapaX XpOMOCOM

N3meHeHUe CTPYKTYPbl XPOMOCOM

Hepopa3Buthble oprasbl, KOTOpPbIe yTPaTHU/IU CBOé 3HAaUYeHHe B MpoLecce 3BOJIIOLUH — 3TO...
Apomopdo3bl

+ATaBU3MBI
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WNpnoapanranum

BepHoro oTBeTa HeT

B xakom nepuoje KalfHO30MCKOH 3Pbl 0T HACEKOMOSI/IHBIX I/IalleHTapHbIX 0TAe/IW/1ach
BeTBb, KOTOpas 3aTeM NpUBeJia K NMOSB/JIeHUI0 NapanuTeKoB?

[TaneoreHOBBIN MEpUO/,

HeoreHoBbili riepro

+AHTpPOINOreHOBbIY NTePUOJ,

MenoBotii repuop

CoBOKYIHOCTH 0C00eii, CXOAHBIX [0 CTPOEHHI0, HMEIOIINX 001Iiee MPOUCX0XK/eHHUE,
CBO0OAHO CKPeIUBAIIINXCA MeX/y C000# M Jal0IUX MJI0J0BUTOE OTOMCTBO,
Ha3bIBAKOTCA...

[Tonynsumeit

+Bugom

BepHoro oTBeTa HeT

IToCTOAHHO JeMCTBYHOIUI UCTOUHUK HAC/IeJCTBEHHOM N3MEHUMBOCTH — 3TO...
Muwurpatuu

+MyTalMoHHbIN MPOLiecc

N3zonsamus

BepHoro oTBeTa HeT

PeanbHoO cyiiecTBymomias, reHeTH4eCKH Heje/lMMasi eAUHULIA OPraHNYeCKOro MUpa, - 3T0...
+Ilonynauus

Ocobb

Bup

Knacc

Kpurenuii Bujja, BK/IIOYAIOIUH B Ce0si COBOKYIMHOCTH (D)aKTOPOB BHEIIIHeH CpeAbl,
COCTaBJIAIOIIMX HEMOCPe/CTBEHHYI0 Cpe/ly 00UTaHHs BU/Q, - 3TO ... KDUTepHil
+32KO0I0rn4ecKum

Ieorpaduueckuii

Mopdonoruueckuii

BepHoro oTBeTa HeT

Bosbioi BK/1aj B NONMY/ISIUOHHYI FeHeTUKY BHEC YUEHbIH. ..

H.A. CeseprioB

+C.C. YeTBepuKoOB

K.®. Pynbe

A. Anapo

IIpoiecc HCTOPUKO-3BOTIOLMOHHOT0 (opMupoBaHusa (GU3UUECKOT0 THUIIA Ye/I0BeKa,
NMepPBOHAYA/IbHOT0 PA3BUTHSI €ro TPYAOBO¥ /1eATe/ILHOCTH, PeUH, a TAK)Ke 00pa3oBaHus
obmmiecTBa — 3T0...

OHtorenes

dusoreHes

+AHTpoInoreHes

MuKpO3BOTOLS

IlepBbIM BBE/1 OMHAPHYI0 HOMEHK/IATYPY...

KroBre

ApucroTesnb

I'epogor

+JluHuel

KI0Bbe OTKPBI/L....ccceeruneesanees

+Bo/b111yH0 M13MEeHUHMBOCTb BbIMEPIIIMX )KUBOTHBIX

[Han onpesesnieHue Bruja

BBén 6uHapHYI0 HOMEHK/IaTypy

Bén nonstre poja
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IIpeacTaBieHusi 00 U3MeHEHHH U TIPeBpallieHNnd (JOpM OpraHu3MoB, MPOUCXO0XKACHUH
O/JHMX OPraHU3MOB OT [JPyTHX, — 3TO HanpaBJ/ieHHe B Pa3BUTHU OHO/IOTMH HOCHT
Ha3BaHMe...

Kpeaumonusm

Teopusi katacTpod

+TpaHchopmuzm

Penykijronusm

B cucreme JInHHesi caMbIM KPYIHBIM TAKCOHOM OBbLI. ..

Bup

Popn

Tun

+Knacc

IToTeps yuacTKa XpOMOCOMBI Ha3bIBaeTCH. ..

+enenus

Hynnkanys

NuBepcus

Tpanciokayuys

N3meHUNBOCTB, KOTOpasi He 3aTparuBaeT reHbl OpraHMu3Ma U He U3MeHseT
Hac/eACTBeHHbIN MaTepHasl, Ha3bIBaeTcsl. ..

['eHOTMNIUECKOI M3MEHUYUBOCTBIO

KomOHHAaTUBHOM M3MEeHUUBOCTbIO

MyTalroHHON U3MEeHUYMBOCTBIO

+®eHOTUITNYeCKON U3MEHUHNBOCTbIO

N3meHeHMe ync/ia XpOMOCOM JIe)KUT B OCHOBe...

KomO1HaTUBHOM U3MEHUMBOCTH

['enHol MyTaluu

XpPOMOCOMHOM MyTaLu1

++['eHOMHOI MyTaLUU

IToBopoT yuacTka XxpomMocombl Ha 80° HasbiBaerTcs...

Tpancnokarys

Hynnukanus

Henenys

+WHBepcus

AJIKOro/ib — 3T0 ... MyTareHHbIH ()aKTop

+XUMUUeCKUI

Bruonorrnuecknin

dusnuecKuit

CoumanbHbIN

sIBnieHre MpUOOpPeTEeHHsI OAHOW XPOMOCOMBI MOJTyYH/I0 Ha3BaHUE...(2n+)
MoHocomuu

+Tpucomun

[Tomcomun

[Momurmonauu

MyTanuu, KoTopble MPOMCXO0AAT B MOIOBBIX K/IeTKaXx (c/ie/joBaTe/IbHO, HAC/IeAYIOTCS),
Ha3bIBaKTCA. ..

ComaTtnueckumu

+I'eHepaTuBHBIMU

[TonesneiMu

['enHbIMU

OOMeH yyacTKaMH MeX/ly HeroMoJIOTHYHBIMU XPOMOCOMaMHM Ha3bIBAeTCH ...
Heneuys

Hynnmkanys
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Tpancrosuuys

+Tpancmokarys

Pa3BuTHe NPSAMOX0)KAEHHs o0ecrieunBa/iud (pakTopsbl...

[ewxkyiijasi popma ecTecTBeHHOr0 0TOOpa

Pa3BuTHe peun ¥ MbILLIEHUST

MyTaloHHbIN TIPoLiecc

Cragnblii 00pa3 )Ku3HU

+OcBoboXK/IeHHe BepXHUX KOHEeUHOCTe!

OMOpuosI0rHYecKuM AoKa3areabcTBoM 3Bosmonud HE siBnsercs...
Pa3BuTHe Bcex OpraHrM3MOB W3 3UTOThbI

OOyt 1/1aH CTPOEHHs KJIeTKH

[ToBTOpEHUe 3TaroB ¢uioreHe3a Ha SMOPHUOHATBHOM CTaZIMK PA3BUTHS XOP/OBbIX
+YHUBepCaJbHOCTb FeHeTUYeCcKoro Koza

Buoreorpaduueckum goka3aresnbcrBoM 3Bosonun HE siBisercs...
OctpoBHas diopa

Hanuuue o6myx BuoB pacteHuit Ha CeBepoaMeprKaHCKOM U EBpoa3aTCKOM KOHTHHEHTe
OcTtpoBHas ¢ayHa

+Wcropuueckuii psii usMeHeHH B CTPOeHUM TepeHell KOHeUHOCTH JIOIIaIn
B pe3ysibTaTte apoMop$030B 00pa3ylTCs cMCTeMaTHYeCKHe IPYIIbI. ..
Buapr

+Turnebl

CemeticTBa

+Kiaccel

OTpsppl

IIpumepamu apoMop(030B ABJISIIOTCA. ..

[MTosiBneHue 3e/1eHOM 3aL[UTHOM OKPACKU Y HACEKOMBIX

Vi3meHeHue (hOpMBI Tejla y MPUAOHHBIX PbIO

[TpeBpaiijeHue JTUCTHEB B UELTYHKU

+Bo3HukHOBeHHe (OTOCHHTe3a

+IlosiBNeHre YeTbIpeEXKaMepPHOT0 cep/La y MIeKOTUTAIIINX

B npotepo3oiickyo 3py HE cyimecTBoBano...

+I1MHO3aBPOB

Mezy3

3eJIeHbIX BO/IOPOC/Iei

OakTepwuii

Campble nepBbie (hoTocuHTe3npyoipe opraau3mbl HE 00/1agamm cioco0HOCTHIO. ..
+00pa30BbIBaTh MOJIEKY/ISIPHBIN KMCIOPO,

BOCITPOM3BO/UTE cebe Mo j00HBIX

OCYIL[eCTB/ISITh 0OMeH BellleCTBOM C OKpY»Karolieli cpesioit
perumipoBath [JHK

B naneo3oiickyro 3py HE cymecrBoBaiio...

+r0/I0CeMEeHHbIX pacTeHUH

XBOIIIeM

3e/IeHbIX BO/IOPOC/Ie

TI7IayHOB

B me3o030iickyto 3py HE cymjecrBoBaino...

+aHTpOMOU/I0B

TPeCMbIKAIIIUXCS

MJIEKOTTATAOIINX

T0JIOBOHOTHUX MOJUTFOCKOB

B me3030iicKyro 3py HE npoucxousio ciefyromnux npoieccos...
+BbIMMpPaHHe MaMOHTOB
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HCUYe3HOBEHHe JIPeBOBU/IHBIX MTalIOPOTHUKOB

BO3HHMKHOBEHHE MJIEKOIUTAIOLUX

pacrpocTpaHeHre MOKPbITOCeMEeHHbIX pacTeHnuH

B apxelickyr 3py HE cymecTrBoBasio...

+0eCr03BOHOUHBIX )KUBOTHBIX

L1aHeln

aHa’poOHBIX OaKTepuit

OJIHOK/IETOYHBIX BOJOPOC/IeN

buonos3 HE Bk/rouaer ciejyroLiyr0 CTajuio. ..

+BO3HHMKHOBEHHE BbICOKOOPraHU30BaHHbIX CYILECTB M3 HE)KUBOM MaTepuu
abuoreHHoe obpa3oBaHMe OHOIOrMYeCKUX MOHOMEPOB

(hopmMupoBaHUe MeMOPaHHBIX CTPYKTYP

obpa3oBaHue OMOIOTUUECKHX ITOJTUMEPOB

Campble nepBble hoTocuHTe3upyoipe opranu3mbel HE 00/1agamm cnoco0HOCTHIO. ..
+00pa30BbIBaTh MOJIEKY/ISIPHBIN KHCIOPOT,

BOCTIPOM3BOUTD ceOe MoZ00HBIX

permmuposars JHK

OCYIL[eCTB/ISATE 0OMeH BeIlleCTBOM C OKPY)Karoli[eli cpesioi

B me3o030iickyto 3py HE npoucxousio cjieAyrommx mporeccos. ..
+BbIMHpPaHVEe MAaMOHTOB

pacripocTpaHeHHe TTOKPhITOCEMeHHBIX PaCTeHUM

BO3HHMKHOBEHHE MJIEKOTUTAIOLUX

HCUe3HOBeHHe JIPeBOBU/IHBIX MalIOPOTHUKOB

B ueTBepTHUHBIN NepUHOJ, KailHO30i Ko 3pbl HE BbIMepJIH. ..
cabsie3yObie TUTPBI

LIePCTUCTbIe HOCOPOTH

MaMOHTbI

+YTKOHOCBI

BriMupaHne MHOTMX KPYNHBIX )KMBOTHBIX B KaMH0301cKYy10 3py HE cBs3aHo c...
JIeMICTBUEM [IPEBHUX OXOTHUKOB

M3MeHeHHeM ra30BOro CocTaBa aTMoc(epbl

MOXO0/I0Z,aH1eM K/iMMaTa

+BbDKUTaHUEM JIeCOB

Ha npoucxoxxaeHue ye/i0BeKa 0T BbICIINX YeTBePOPYKHX 00e3bsH YKa3bIBa/H ...
K. Jlunnuen

+4. /lapBuH

@. Mrosuiep

A. CeBeprioB

+K. Jlamapk

B coctaB armocdepsi ApeBHeli 3emiin HE Bxoau/1 Takoi ra3s Kak...
MeTaH

aMMuaK

BO/JIOPO/]

+030H

B cocraB coBpemenHoi atmocdeps! 3emyin HE BXoAMT TakoM ras Kak...
asoT

+B0OJI0pPO/,

KHUCJIOPOJ,

YTJIEKWCIbIN Ta3

B ueTBepTHUHBIN NepUOJ KaliHO30¥ Kol 3pbl HE BbIMepIIH. ..
cabne3yObie TUrpBI

LIePCTUCTbIe HOCOPOTU
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MaMOHTBbI
+yTKOHOCBI

Y yesioBeka ymesioro (OAMH U3 3TANOB AHTPOIOreHe3a) 00 OTCYTCTBUH HACTOSAIIEH peun
FOBOPAT CJIe/[yI0Iie aHATOMHYeCKHe 0COOeHHOCTH. ..

BBICOKHE HaJ|OPOBBSI

+0TCyTCTBHE 10100POI0YHOTO BBICTYTIA

IIIUPOKUE CKYJIbI

+00/IblIIe YeTFOCTH

CKOIIeHHBIH /100

IIpsAMoxo0)KAeHHe MPUHEC/I0 Ye/I0BeKY C/ie/lyIoliie 0C/I0)KHeHHS]. ..
+orpaHuueHue ObICTPOTHI ITePe/IBIKEHUS

+HeMNO/IBWKHBINA KpecTeLl] YC/I0XKHUIT POAbl

3aMe/IJTN/I0Ch Pa3BUTHE HYKHUX KOHEUHOCTe!

yBeUUNIach BO3MOXXHOCTb BIBUXOB

HapylluIack NPONOPLMOHAIBHOCTb OT/Je/I0B ueperna

Pa3ButHe npsaMoxoxAeHus odecrieunBaiu GpakTopsl...
MYTaLMOHHBIN MPOLIeCC

JBIDKYILasi popMa eCBeHHOTo 0TOopa

+0CBOOOXK/|eH e BePXHUX KOHEUHOCTel

CTa/IHbIM 00pa3 KU3HU

+pa3BUTHE PeUU U MBILLLJIEHUST

J17isi eBpOMeoHAHOM pachl XapaKTepHbI C/ieJlylolHe NPU3HAKH. ..
LIIMPOKOe TIJI0OCKOe JIULI0

+CBeT/IbIA LIBET KOXKHU

+CUIbHO BBICTYTAOLIUA HOC

JKeJIThIN LIBET KOXKU

LIMPOKUH Y TJIOCKWI HOC

JIJIA MOHTOJIOU/JHOM Pachl JIK0/jed XapaKTepPHbI MPU3HAKH. ..
+TIpsSIMbIe >KeCTKKe BOJIOCHI

t+pa3BuTHe TPETHLEI'O BeKa

TOJICTBIE TyOBI

BBICTYNAIOLKA HOC

Pa3BUThHINA BOJIOCSTHOM MMOKPOB

JI/isi MOHI'0/IOUHOM Pachl XapaKTepPHbI CJieiyoljyie MPHU3HaKH. ..
+I1IMPOKOe TJIOCKOe JIULIO

+>XeCcTKue TpsiMble BOJIOCHI

KypuaBble BOJIOChI

CBeTJIble BOJIOChI

TEeMHBIN LIBeT KOXXU

B 3Bo/IOI[MM Ye/I0BeKa B OT/IMYHE OT IBOJIIOIUH PACTEHHI U )KMBOTHBIX 00/IHIIYI0 POJIb
UTpaH...

+pa3BUTHE MBbILIEHUSA

+pa3BUTHE peun

6opb0a 3a CyiecTBOBaHHE

eCBeHHbIN 0TOOp

HCKYCCTBEHHBIN 0TOOD

Bnarojaps npsiMoxo)k/ieHHI0 y Ue/I0BeKa MPOU30IILIH C/IeyIoIye H3MeHeH . ..
+chopMurpoBanachk CBo/iuaTasi pyKUHsIasi CTomna

+pacIIMpuICs Ta3

OKperia KUCTh

CY3UJICS KpecTer]

YKPenu/csi T03BOHOYHUK
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Pa3BuTHIO PYyKH KaK OpraHa 4 npojyKrTa TpyjAa Cioco6cTBoOBasIo. ..
+MBIII/IeHHEe

r3MeHeHue (OPMHBI ueperia

ro/ipakaHve

r3MeHeHUe (HOPMbI TPYAHOU K/I€TKH

+0CBOOOXKJeHME TIepeIHAX KOHeUHOCTeH

N3 nepeunc/ieHHBIX HI)Ke IIPUMEPOB IpeikaMH COBPEeMEeHHOI'0 Ye/I0BeKa AB/IAITCA. ..
+IIUTEeKaHTPOIIbI

+HeaHJlepTalbLbl

raparnuTeku

TPOIIMOITUTEKU

[ PUOTIUTEKHN

HenocpencTBeHHO 0T APUONMTEKOB IIPOU30LILIH. ..

+pamanuTexku

TOPUJI/IbI

+aBCTpa/IONIUTEKU

apXaHTPOIIbI

r000HBI

K apeBHeMIIUM /TI0JAM OTHOCATCH. ..

HeaH/iepTael]

+IIUTEKAHTPOII

+CHUHaHTPOII

KpPOMaHbOHel]|

raparnuTexk

N3 nepeunc/ieHHBIX HIKe IPUMEPOB IpeikaMH COBPEeMEHHOI'0 Ye/I0BeKa AB/IAITCA. ..
+IIUTEeKaHTPOIIbI

+HeaHJepTanbLbl

rapanuTeku

TPOIIMOIIUTEKU

JPUOTIUTEKHU

YepTamMM CXOACTBA Ye/I0BEKA H UeI0BeK000Pa3HbIX 00e3bsH ABJIAIOTCA. ..
+CTpoeHue [T03BOHOYHUKA

pasBUTHE MYCKYJIaTypbl

pacroJsiokeHrue BHYTPEHHUX OPraHOB

CTpPOeHHe pa3HbIX CUCTEM OpPraHoOB

+Hamure 60PO3/, ¥ U3BU/IMH TOJIOBHOT'O MO3Ta

Ha npoucxoxjeHue ye/i0BeKa 0T BbICIIMX YeTBePOPYKHX 00e3bsH YKa3bIBa/H ...
K. Jlunnen

+4. [lapBuH

@. Mrosiep

A. CesepLioB

+)K. Jlamapk

IIpsiMbIM C/IeACTBHEM 0OPBOBI 3a CylIeCTBOBaHME SIBJISETCS >
[TpaBU/IBHBIN OTBET: eCTeCTBEHHBIN 0TOOD

YT Ha3bIBACTCA YBOTIOLHCH?

W3MEHEeHHs B )KU3HU )KUBOTHBIX U PACTEHU

VIHVBH/lya/IbHOe Pa3BUTHe OPraHUu3MOB

+UCTOpHUYecKoe HeoOpaTHMOe pa3BUTHE OPTaHUYeCKOTO MUPA
+u3MeHeHHe 0cobu

HasoBure aBrKyiye cuiibl 38oronuu 1o Y. /lapsuny.
Hac/1eICTBeHHOCThb, U3MEHUMBOCTb

6opb0a 3a cyiecTBOBaHHe, HAC/Ie/ICTBEHHOCTh
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+06opn0ba 3a cyiecTBOBaHHe, eCTeCTBEHHBIM 0TOOP, HAaC/IeICTBEHHOCTh, N3MEHUUBOCTh
ecTeCTBeHHbIN 0TOOp U HaC/Ie[ICTBEHHOCTh

Kakas (popMa H3MeHUHBOCTH C TOUKH 3peHHUs FBO/TIOLMOHHBIX U3MeHeHUH AIBJISIeTCs
HauOos1ee Baxkuo# o Y. /lapeuny?

Hac/e/ICTBeHHast

MoaubUKalMOHHast

+ MyTalMOHHas

COOTHOCUTE/TbHAast

KakoBbI 00111e mpu3HaKku BUjaa?

JIMCKPETHOCTh, UACTIEHHOCTb, NCTOPUYHOCTh

1|e/IOCTHOCTb, UACIEHHOCTh, YCTOMUMBOCTh

YCTOWYUBOCTb, UCTOPUUHOCTb, YUC/IEHHOCTD

+IUCKPETHOCTb, YUC/IEHHOCTb, L1eJIOCTHOCTb, yCTOMYMBOCTb, MCTOPUYHOCTD

Kakue KoMOMHaLMHU ABYX Ba)KHBIX IAPAMeTPOB OMpeAe/SIIOT POCT MOMY/IALUAMA?
PO’KIaeMOCTb U 00eCTieueHHOCTh TTUILeH

CMEpPTHOCTb YU MUTPaLIvs

PO’K/1aeMOCTb ¥ pa3Mep TepPPUTOPUM, 3aHUMaeMOM NOoMyJsiLuei

+p0oXK4aeMoCTb U CMePTHOCTb

Kakas ¢opma ectecTBeHHOro 0TO0pa ObICTpPee NpUBeAET K AuddepeHHALINA BHYTPH
MONy/IALMU?

HarpaB/IeHHbIN (JBYKYIIHI) 0TOOP

CTaOMIM3UP YOI

+IM3PYNTUBHBIN (pa3pbIBaIOLLHiA)

0TOOP, 3aBUCHUMBI OT MJIOTHOCTH MOMYJISILIAA

Kak Ha3bpIBaeTcs nepepa3BuTHe OPraHoB, 00yC/10B/IeHHOe H3MeHeHHeM BHeIIHeH cpejbl
WIM HapyllleHHueM HOPMAaJ/IbHBIX OTHOIIIeHU (Koppe/siiil) Me)XAy 4acTsIMU opraHusma?
apomopo3

+runepmopdo3

Katamopdo3

KOHBepreHLusi

Kakue oprasbl y )KHBOTHBIX SIB/ISIIOTCSA aHA/IOTUYHBIMH?

KOHEYHOCTb KPOTa U Me/IBeJIK!

KPbL/IbsI IITULBI U JIETyUell MbILIN

rJ1a3a JIITYIIKY U OTULIbI

+KOHEeYHOCTh Me/iBe/Isl U JIaCThI THOJIeHsI

Kak Ha3bIBaeTcsi epBblil )KUBOW OPraHu3m?

KoallepBar

+TIPOOHOHT

TIPOTOOMOHT

3yKapuoT

Bomnpocsl onpoca o Teme: «JBOJIIOIUS OPraHUYECKOr0 MHPa»

1. B uem 3ak/touaeTcst 3BOFOLIMOHU3M?
2. Ha uem 0CHOBBIBaIOTCSI COBpeMeHHbIe [0BO/IbI B [10J1b3Y 3BOIFOLIUU?
3. [Touemy COBpeMeHHYIO TEOPHIO SBOJIFOLIMM Ha3bIBalOT CUHTETHUYECKOW U B UeM COCTOUT

ee OTVINYMe OT K/IaCCUYeCKOoro JapBUHU3Ma?

B ueMm 3ak/r0uaeTcsi CylIHOCTb COBPEMEHHOT'0 TIOHUMaHUs IIPOUCXOXKIeHUS )KU3HU?
Kakoti Bkaz B pa3Butre 6uosorvu BHEC K. JInHHe?

[Touemy crcTeMy >KMBOTHBIX U pacTeHUl JlamMapka CUMTarOT eCTeCTBEHHOW?

Kak Jlamapk pertiasn rpobsemy " n3meHunBOCTH" U " mprcriocobmeHHoCTH"?

[loKaxTe C MOMOLbI0 TeHeTUKU HECOCTOSTENbHOCTh (UM COCTOATEbHOCTh) 3aKOHOB
Jlamapka.

PN A
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9. [MpupymaiiTe 110 0OJHOMY-/IBa IprIMepa 00pa30BaHUsl OPraHOB C TOUKHW 3peHMs Jlamapka
(>keslaTeNbHO Y >KUBOTHBIX U PACTEHUM ).
10. KaxkoBbI npe/iriocblIKU BO3SHUKHOBeHUs yueHus Y. /JapBuHa.

11. Kak dhopmupoBanich 3BoMOLIMOHHBIe BO33peHus Y. [JapBurHa.

12. YTo Takoe UCKYCCTBEHHBIN 0TOOp, MOpoza, COPT?

13. Ha ocHoBanuu uero /lapBUH TIpUILIEN K BBIBOAY O HaTMUKMK UCKYCCTBEHHOTO 0TOOpa?
14.  OxapakTepu3yiTe TIOHSITUE «HAKaIUIMBAOILee JeliCTBIe 0TOOpa».

15. Kak nmpou3BoANTCs UCKYCCTBEHHBIH 0TOOP?

16.  YcnoBus, 6/1aronpUsATCTBYIOLIME TIPOBEJEHHI0 HCKYCCTBEHHOTO 0TOOpa 1o [lapBuHYy.

17. KakoB  MexaHu3M  TropoziooOpasyiomiero W coptoobpasyromiero  JedCTBUS
HCKYCCTBEHHOTO 0TOOpa.

18. B uyem mnposiB/sieTCs B3aUMOCBSI3b U3MEHUMBOCTH, HAC/IeJCTBeHHOCTU U UCKYCCTBEHHOI'O
orbopa.

19. Ha3zoBuTe hopMbI HCKYCCTBEHHOTO 0TOOPa 110 JlapBHHY.

20. B uem oT/iMurie BUZIOBBIX afjaniTalidii OT OpraHU3MeHHbIX ?

21. BoipabaTeiBaeT M BHJ KakK OWoOJOrMYecKas CHCTeMa Criel[dajbHble '"'BHOBbBIE
ajlanTariyy’ WM MPOCTO a/lanTalliy OTAebHBIX 0CcO0el 0Ka3bIBAIOTCS MOJIe3HBIMU /151 BU/A?
22. MO>KHO T 3BOJIFOLIMIO OTMCATh KaK MPOLeCC afarTalyun?

23.  KakoBbI 3aBUCUMOCTH MEX/y €CTECTBEHHbIM OTOOPOM M aZlalITHPOBAHHOCTHIO?

24, ITepeunciiiTe 3Tarbl pa3BUTHSI OPraHAUECKOTO MUPA.

25.  HazoBute (hopmMbl U3MEHUMBOCTH U JlaliTe UX XapaKTePUCTUKY.

26. Ha3zoBuTe hopMbI eCTeCTBEHHOT0 0TOOPA U TTPUBEINTE TIPUMEPBI.

27.  TlpuBeawTe MpUMeEphI MPUCIIOCOOEHHOCTH OpPraHW3Ma K YCJIOBUSIM BHEIIIHEH cpefbl U
JOKa&KUTe eé OTHOCUTEeTbHOCTb.

28.  KakoBa uctopusi popMUpPOBaHUS TIOHSTHS O BUJIE.

29.  CdopmynupyliTe coBpeMeHHbIe Npe/icTaBaeHUs 0 Buze. [laiiTe onpe/iesieHye MOHATHS
"BuUp'".

30.  KakoBbI OCHOBHbIE CBOWCTBA BU/JOB U UX OCHOBHbIE KDUTEPUHU.

31. [IpvBeauTe MONYISLMOHHYIO CTPYKTYPY BUAA.

32. [Touemy MOMy/SLMK TIPEJCTAB/SIFOT COOO0M 371eMeHTapHbIe SBOTIOLIMOHUPYIOLIHEe
CTPYKTYPHbIE eJUHHLIbI 3BOJIFOLIMOHHOTO TpoLjecca?

33.  Uro npeactaBnsioT cO60¥ BHYTPUBHU/IOBBIE TPYIIITUPOBKY - TIO/[BU/IbI, TIOITYJISL[UH,

Pa3HOBUHOCTH, - TOJILKO 3aUaTKH HOBBIX BU/IOB HU/IK 3TO U (hOPMBI CyITI|eCTBOBaHHS BU/ia B
TIpUpO/ie, TIPOSIBIIEHHE ero TIPUCocob/eHust K cpefie 0O0MTaHUs?

34. KakoBa poJsib pa3HbIX ()OpM H30JI5ILKMA B SBOJTHOLIANA?

35. Yem 3aBepIiiaeTCsi MUKPO3BOJIFOLMOHHBIN MTPOLIeCC?

36.  Ha3zoBuTe OCHOBHbIe MyTH BUA000pa30BaHUs.

37. [Iepeuncivte KpuTepuu BUzA.

38. Kak K. JIuHHero yzanock JoKa3aTh peaJlbHOCTb M YHUBEPCAJbHOCTh BH/a?

39. KakoBo coBpemeHHOe roHrMaHve Buza? [loueMy B HacTosilee BpeMs CyLLeCTByeT
MHOT0 OnpejiesieHuid Buza?

40. Yro ompesensieT TeMITbl BU[000pa30BaHus?

41. YKakuTe B ueM OT/IMure reorpauyeckoro B1j000pa3oBaHUsl, OT IKOJIOTMUECKOTO.

42.  KakoBa nociefjoBaTe/IbHOCTb BO3SHUKHOBEHUS U30JISLIMOHHBIX OaphepoB MPU Pa3/InYHbIX
crniocobax BUA000pa3oBaHUs?

43. Kakuie ¢akTOpbl 5BOMIOLIMY UMEIOT 3HaUeHre U KakK OHU [IelCTBYIOT B TIpoLiecce
BUZI000pa3oBaHus?

44. "OBOMIOLMSA  KA3HM Ha 3emsle  COMpOBOXKJAA/Jach MapasjielbHOW — SBOJIFOLIEN
VHUBHyabHOro pa3sutus”. Kak Bel 310 noHnmaere?

45. Kaxk Bl moanmaete npuHiun auddepeHnmaiyy u uHTerpauyu? OObsICHUTE OHTOTeHe3 U
(roreHes ¢ MOMOLLbIO 3TUX NPUHLIUIIOB.

46. CpaBHuUTe 3Talbl OHTOTeHe3a, Bbljje/isieMble 60TAaHUKAMH M 300J/I0TaMH.
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47. KakoBbI KapAiHaIbHbIE MTYTU 3BOJIFOLIUM OHTOT€HEe30B PACTEHUM U )KUBOTHBIX ?
48. UTo 3HAUMT " 3BOJIIOLIMS SBOTIOLIMK "' ?
49. Kak Bbl moHMMaeTe HeOrpaHUUeHHOCTh 3BOJIFOLIMOHHOIO IpoLjecca?

50. B uem crierjuuika 3BOMIOLMN pPaCTeHUI?

51.  HasoBurte ryiaBHble HallpaB/IeHUs B SBOJIIOLVY, [IPUBEUTE IIPUMepBI.

52. [HatiTe oripeziesieHie MaKpO- U MUKPO3BO/IOLMHA. KaKOBO COOTHOILIEHHE MEXy Makpo- U
MUKPO3BOJIFOL[eN?

53.  Ha3oBure 351eMeHTapHbIe eJUHULIbI, SIBJIEHUS], MaTepUal U PaKTOPhI SBOTIOLIUM.

54.  [auTe ompejeneHusi aHareHe3a W KiagoreHesa. EcTb /M pasHULIa MexIy STUMH
rpoLeccamu?

55. Uro BBl 3HaeTe O CKOpPOCTM 3BoMOLMU? Kak Bbl [IOHUMaeTe MeXaHU3M
BU000pa3oBaHus?

56. O6patuma i1 3Bo/moLysA? TloueMy BU/BI YCTOHUMBBI, KAKOe 3TO MUMEET 3HaueHue /s
3BOJIIOLIUN?

57. ITpoucxoauT i1 0Opa3oBaHye HOBBIX BH/IOB B COBPEMEHHYIO 3I0XY?

58.  MOJKHO /I CYUTATh HOBBIMU BUJAMU OpPraHU3Mbl, CO3/jaBaeMble TeHHOU U KIIeTOUHON
WH)XeHepuren?

59.  KakoBa po/ib TeOpHH 3BOJIFOL[MH B OMOIOTUY U B TIPAKTUUYECKOH /IeATeIbHOCTH UeIoBeKa,
CBSI3aHHOM C PaCTeHUSIMU U )KUBOTHBIMU?

60. Korga cramu uWHTepecoBaThCsl TPOUCXOXKAeHHeM uyesoBeka? IloueMy mpobsiembl
aHTPOTIOTeHe3a 1 pacoreHe3a MpUBJIEKAl0T TaKoe 00JIbIIoe BHUMaHUe ceiuac?

61. B uem 3ak/touaeTcsi KOHLIETILMSA >KUBOTHOTO TIPOUCXOXKeHUs1 yesioBeka? iMeeT v OHa
Jl0KasartenbCcTBa? VI3BeCTHbI 11 Apyrye (aibTepHaTHBHbIE) KOHLITILIMN ?

62. Ha3oBuTe cBOMCTBa, MO KOTOPbIM uejOBeKAa OT/IWYAlOT OT >KMBOTHbIX. MoOryTr u
COBpeMeHHbIe UeioBeKooOpa3Hbie 00e3bsiHbI IBOMIOLMOHUPOBATE B CTOPOHY YeJioBeKa?

63. KakoBo 3HaueHMe HCKOIlaeMbIX OCTaHKOB B M3y4YeHWU aHTpororeHesa? KakoBa poJib
Jpyrux 61MoI0ruyecknx HayK B U3y4eHHWH aHTpoOIoreHe3a?

64. Ha3zoBuTe 0CHOBHBIE 3Tarbl aHTPOIOreHe3a. MoXXKHO i TIOCTPOUTD 3BOJTIOLUOHHbBIE PSbI
B MPMMEHEeHUU K YesIOBeKY?

65. Kakoe 3HaueHve B 3BOJIIOLIUU UesIOBEKa MMeJIO IOsIB/IeHHe TPSAMOXO0XKAeHUsl U pa3BUTHe
r0JIOBHOT'O MO3ra?

66. B uem 3akmrouarorcsi ocobenHocty H.habilis, kakoB ero Bo3pacT ¥ MOXKHO /i1 CUMTATh
€ro 5BOJIFOL[MOHHOM JIMHKeN Ha 1yTu K H.sapiens?

67. [MepeunicnuTe hakTOphI aHTPOIIOTE€HE3a, 0OpaTHB BHUMaHUE Ha Crierjuduueckue.

68.  Korja u Kak ecTecTBeHHbI OTOOp [eliCTBOBa/ B IBO/IIOLIMM YesoBeKa? [lelicTByeT

ceiiyac ecTeCTBEHHBIM 0TOOD B MOMYJISLIUSX UesioBeKa?
69. KakoBa poJsib Tpyzia B aHTpororeHese?

70. Kak BbI moHMMaeTe 610/I0TMYeCKy0 U COLMaNbHYI0 CYIHOCTh UesioBeKa?

71. Ectb i1 pasHulia MeXXy TepMUHAMHM «BUI» U «paca»? Eciv nmeetcs, TO MOKaxuTe ee
Ha JBYX-TpeX IpuMepax.

72. [IpuBenute cymecTByrolue Kaaccupukauuy pac. Ha3oBuTe OCHOBHBIE packl poja

ye0Beueckoro. YTo BK/IaAbIBalOT B MOHSITUS «CTapble» U «HOBbIE» pacbl? C KakoW CKOPOCTHIO
TPOMCXOJUT pacorexHes?

73. [Mepeuncnute ¢akTopbl pacoreHe3a. B ueM 3ak/ouaeTcsi pasivuyve B JelCTBUU
ecTeCTBEHHOT0 0Tbopa npu BU1000pa30BaHUY U pacoreHese?

74. Cy1ecTByOT /1M «4YUCTBIe» packl? B ueM 3ak/rouaeTcsi HayuyHas HeCOCTOSATebHOCTb
pacu3ma?

75. UTO NOHUMAKT M0J KOHCTUTYLIMOHA/IBbHBIMK TUNamMu Jofer? Kakve BblI 3HaeTe
KJ/IacCU(UKaLMY KOHCTUTYLIMOHABbHBIX TUIIOB U HACKOJIbKO OHU COBEpIIIeHHbI?

76. YTo BbI MOHMMaeTe MO/, reorpaduueckoil U3MeHUMBOCTbIO UerioBeKa? EcTb M pa3Hulia
MeX/ly reorpapuueckoi 1 5K0JI0TUYeCKOW M3MEeHUMBOCTBIO UeioBeKa?

77.  [auTe omnpejeneHve TMOHATUSAM «aKCeaepalusi» U «CeKY/SIPHbIM TPeH[» W MNpUBEAUTe
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COOTBETCTBYIOIIHE TIPUMEPHI.
78.  He yracuet i1 B Oyayiem Buj H. sapiens moso6Ho ToMy, Kak B XOZie 9BOJIFOLIMN yrac/iu
MHOTH€ BUJIbI IPYTUX >KUBBIX CYIIECTB?

Bonpockl KOHTPOJIbHOM Pad0THI 10 TeMe « IBOJIIOIUA OPraHUYeCcKOro MHpax»:
Bapuanm 1.

1. PackpoiiTe cyTb 3BO/tOLIMOHHOM Teopuu JK.b. Jlamapka.

2. OxapakTtepu3syiiTe reorpaduueckye 0Ka3aTeabCTBa IBOJHOLUU.

3. [aiiTe xapakTepuCTUKY pOpMaM eCTeCTBEHHOTO 0TOOpa U MPUBeUTe ITPUMEDHI.
4. MUKpPO3BOJIIOLIMS: PACKPOMTE TIOHSITUE U OCHOBHbIE XapaKTePUCTUKHU.

5. JlaiiTe XapaKTepHUCTHKY CTaZiuii aHTPOIIOTreHe3a.

Bapuanm 2.

1. PackpoiiTe CcyTb 3BO/HOLIMOHHOM Teopuu Y. [lapBuHa u A. YoJeca.

2. OxapakTtepu3yiiTe SMOpPHOIOTHUECKHe JOKAa3aTeTbCTBA IBOJTIOLIVH.

3. Packpoiite noHsiTHe BU/, BUZ00Opa3oBaHue, Kputepun Buja. HazoBure dhopmbl
BU1000pa30BaHus U TIPUBEIUTE TTPUMEPBI.

4. MakKpo3BO/IOLMS: PACKPOUTe MOHSITHE U OCHOBHbIE XapaKTepUCTUKHU.

5. [TepeuncivTe dhaKTOPbI AHTPOTIOTeHe3a U 0XapaKTepU3ynTe ux.

Tema: «JKo/10rus ¥ 0XpaHa npupo/jbl. Opranusm u cpeja. buocdepa u yenoBek»
KomnblomepHoe mecmuposaHue (TCK):
Bbibepume 00uH uau HeCKo/bKO 8apuaHmos omeemos:
KoHcymeHTamMu AB/IAITCA. ..
+KOIIbITHBIE
+3€MHOBOJHEIE
L[MaHODOAKTpUH
xeMoOaKTepHH
3e/1eHble BOJOPOCIU
B MuHepanu3anuy opraHMYecKUx BelllecTB 10YBbI IPUHUMAKT yuyacTHe...
+10)KJ €BblE UEPBU
+canpoduTHbIE TPHUOBI
3eMJIEPOMKHU
JTMYMHKY KaIyCTHOM OessiHKN
OpIOXOHOTHe MOJUTFOCKH
KnumakcHoe coo01iecTBo0 XapaKTepHu3yeTcH. ..
+OTHOCUTEJIHO ITOCTOSIHHOM MPOAYKLMel
+c6anlaHCHPOBAaHHOCTHIO KPYTOBOPOTA BEIIeCTB
00JTBILIM TTPUPOCTOM OHOMACChI
HEeYCTOWYMBBIMU MEXIOMY/ISLIMOHHBIMU CBS3SIMU
yBeJIMueHHeM BHUOBOTO pa3Ho00pasus
K ¢ykTyaniuoHHOMY THIy AUHAMHUKY 3KOCHCTEM OTHOCATCH. ..
+TI0r0IMYHOE M3MeHeHVe YMC/IeHHOCTH MOy LN
+M3MeHeHNe YPO)KallHOCTH CeMsiH Ziyba ueperryaToro
3apacTaHue BoZioeMa
BOCCTaHOBJIEHHe Jleca Moc/ie roxkapa
3abonaumBaHue yra
B cocTaB 6HoLleHO3a BXOJAT. ..
+¢uToreHos
+300L{eHO03
TUZIPOTON
spadoTon
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KJIMMAaTor

IIpoayueHTaMu ABIAIOTCA. ..
+1MaHoOaKTeprun

IATIOYHbIE TPUOBI

TIJIOCKYe YepBU

BUPYChI TPUIIIIA

+cepobakTepun

K cyKneccHOHHOMY MpoLeccy OTHOCATCA. ..
+3apacTtaHue BojjoeMa

+BOCCTaHOBJ/IEHHe Jieca 1ocJie roxkapa
e)KerofiHoe M3MeHeHHe MepBUYHOMN MPOJYKLIUK B SKOCUCTEME
cMeHa (eHoda3 Ha TOUMEHHOM JIyTY
KosiebaHMsI YMCIIeHHOCTH IOMUHAHTOB B OHOLIeHO3e
JIro6as ’kocucrema...

+XapaKTepu3yeTcsi IOTOKOM SHepruu
XapaKTepr3yeTcsi OTCyTCTBHEM 0OMeHa BellecTB
SIBJISIETCS 3aKPBITOMN

+COCTOUT U3 pa3HBIX 37IeMEHTOB

COCTOUT U3 OJJMHAKOBBIX 3/IeMEHTOB
KoHcymeHTamMu SIBISIIOTCAL. ..

xeMo0aKTepuu

Oypble BOIOPOCTH

L[MaHODOAKTpUH

+pacTeHue-TIapa3uT MeTPOB KPeCT
+prKaBUMHHbBIE TPUOBI

IIpocTpaHCcTBeHHAs CTPYKTYyPa 3KOCUCTEM XapaKTepu3yeTcs TAaKMMHU MOHATHAMH KaK...
LIeHOTIOMY/ISALUS

CYKLIeCCHST

+MO3aU4YHOCTb

+5IpyCHOCTb

sKobromopda

Y cToiuMBOCTH OHOLIEHO30B OTIpe/Ie/ISAeTCs. ..
+BBICOKMM OHOpa3HooOpa3uemM

+CJIO)KHBIMHU CETSIMU TIUTaHUST

HU3KUM Oropa3Hoobpasvem

KODOTKUMH LIETISIMH TTATaHUS

OTCYTCTBUEM MEeKITOMY/ISIIIUOHHBIX CBs3ei
buoreoneHo3om ABAAKTCA. ..

+ToiiMeHHast yOpaBa

+COCHSIK JIMILIaMHUKOBBIN

aKBapuyMm

MOypaspyLlIeHHbIY TTeHb

KOCMHUYeCKHi Kopab/ib

K 0uoreHHBIM BeljeCTBaM OTHOCSATCH. ..
+U3BECTHAKU

+KaMeHHBIU YTroJib

TI0/I3eMHbIEe BO/IbI

BO/IbI TOPSTUMX UCTOYHUKOB

TiecyaHble [JIOHbI

B cocraBe >xuBOro BeiecTBa 0rnocgepsi npeod,/1a/jal0T TaKHe XUMHYECKHE 3/IEMEHThI,
KaK...

+KUCIOpPO]
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+BOZIOPOJ,

ocdop

cepa

KpeMHU

PacceuBaroijas (pyHKIUs )KHUBOr0 BellleCTBa NMPOSIBJIETCS yepe3 AeATe/IbHOCTD
OpraHu3MoB

+TpoQuuecKyro

+TPaHCIIOPTHYIO

MH($OpPMaLMOHHYIO

KOHL|EHTPaL[1OHHYIO

cpeznornpeobpasyolyto

Hau60/1b1mii CTOK yriepoja mpoucxojur B...

+TOpdsIHBIX OOM0TaxX

+1ecax

MYCTBIHAX

caBaHHax

CYXOJJ0JIbHBIX JIyrax

ITepesioMHBIe MepUO/bI B pa3BUTHH 0H0CGepbI MPOU30LLIM TOrAA, KOrja...
coJiepyKaHre KHMCI0poJa COCTaBUIO OKOJI0O % OT COBPEMEHHOT'0 YPOBHS
+KOHLeHTpaLus Kucaopoga gocturia 0 % oT COBpeMeHHOTO YPOBHS
+TIOSIBUINCD NTOKPBITOCEMEHHbIE paCTeHUsI

TIOSIBUJIUCD TI€PBbIe )KUBOTHBIE

TIOSIBU/TUCH T1epPBble HACEKOMbIe

IIpu aocTiKeHUU KOHLIeHTpauu Kucaopo/ja B atmocgepe 0 % ot coBpemMeHHOU
CO3/1a/INCh YCIOBHSA JIA. ..

+0CBOEHUsI OpraHrM3MaMHu CyLIH

+o0pa3oBaHus 030Ha

TIOSIBJIEHUSI TIePBBIX a39POOHBIX OPraHU3MOB

BO3HUKHOBEHUS MHOTOK/IETOYHOCTH

Hayasia npotiecca (oToCcHHTe3a

K 0uoreHHbIM BelieCTBaM OTHOCSITCA. ..

1o/i3eMHbIe BO/IbI

+U3BECTHAKU

BO/Ibl TOPSTUMX UCTOYHUKOB

+KaMeHHBIU yroJb

riecyaHble /IFOHbI

B cocTaBe xuBOro BemectBa 0uocdepsl npeod/1a/jal0T TaKue XMMUYECKHe 3/1IeMeHThl,
KakK...

cepa

KPEMHUM

+KHUCIOpPO],

ocop

+BOZIOPO/,

Cpepooopa3syromas GyHKIHsA )XHBOT0 BelleCTBa MPOSAB/IAETCA B. ..
yBeIMUEHUM re0XMMHUYEeCKOW SHepruu

riepeHoCe SHeprUu B pe3y/ibTaTe MUTPALIUU MITHUL]

00pa3oBaHUM 3ajiekeli TOPIOUYNX UCKOTIaeMbIX

+TI0/1Iep>KaHUM TTapaMeTPOB MPUPOTHON CPeZibl B OTHOCUTETBHO CTaOM/IBHOM COCTOSTHUN
+TIOBBILLIEHUH COZlep>KaHUsl YTJIEKHUC/IOrO ra3a B IPUIIOYBEHHOM CJI0e aTMOC(epbl
PacceuBaroinas (yHKIUs )KUBOT0 Bell[eCTBA MPOSABJIsSeTCs uepe3 AeATe/IbHOCTD
OpraHu3MoB

KOHLIEHTPALIMOHHYIO
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TpPOhUUECKYIO

cpezorpeobpasyoLyto

+TPaHCIIOPTHYIO

VMH(OpMaLOHHYIO

Hawu6osiee cymecTBeHHYH0 P0Jib B OCYIIeCTB/IEHHH AeCTPYKTUBHOM (yHKIH )KMBOT'0
BellecTBa UrpawT...

OJIHOKJ/IETOYHbIE BOJIOPOC/IN

+TpurOBI

BBICIIIIE PAaCTEeHHUs

+MUKPOOPTraHN3MbI

MJIeKOITUTAroLe

K GuoreHHBIM BelljeCTBaM OTHOCSATCH. ..

N0/13eMHbIe BOJIbI

+13BECTHAKHU

BO/Ibl TOPSIUNX UCTOUHUKOB

+KaMeHHBIN yToJib

recyaHble [IIOHbI

IIpu aocTiKeHUU KOHLIeHTpauuu Kucaopoja B atmocgepe 0 % ot coBpeMeHHOU
CO3/1a/INCh YCIOBHSA JIA. ..

+0CBOEHUsI OpraHrM3MaMHu CyLIH

+o0pa3oBaHus 030Ha

TIOSIBJIEHUSI TI€PBBIX a39POOHBIX OPraHU3MOB

BO3HWKHOBEHHSI MHOTOK/IETOYHOCTH

Hayasia npotiecca (oToCHHTe3a

K 6uokocHBIM BemiecTBaM 0uocepbl OTHOCATCH. ..

+T10UBBI

+OKeaHHUeCcKHe BOJbI

JKVBbI€ OpraHU3MBbl

TOpHbIe TTOPO/IbI

JKese3Hble pyzbl

KoHuenTpannonHas (pyHKIUS )XUBOT0 BellleCTBa NPOAB/IAETCS B...
CMeHe 3KOCHUCTeM

+yBe/IMYeHUH re0XUMHUYeCKOW SHEePruun

+00pa3oBaHUM 0CAJJOYHBIX N3BECTHIKOB

CTPOMTE/IbCTBE PAKOBUH MOJIIFOCKOB

+U3MeHeHWH CO/lepyKaHusl YIIeKMCIIOro ra3a B aTMocdepe
KoHuenTpannonHas (yHKIUS )XUBOT0 BellleCTBA NPOAB/IAETC B...
+yBeMYeHUH CO/lepP>KaHUs TsDKebIX MeTa/lJIOB B TelaX paCTeHUM M0 CPaBHEHUIO C
CoJlep’KaHreM MX B [0YBax

+U3MeHeHWH CO/lePyKaHusl YIIeKMCIOTo ra3a B atMocdepe
+o0pa3oBaHUM 3aj1eXKel TOPIOUMX UCKOTIaeMbIX

rpeobpa3oBaHr (PU3UKO-XUMUUYECKUX [TapaMeTPOB CPefibl

TepeHoCe SHepryy B pe3y/ibTaTe MUrPaLy MITUL]

K armocdepHoMy rasy, umeroiee 0MOreHHoOe MPOMCX0XK/JeHHEe, OTHOCHUTCH. ..
+yTeKUCbIN ra3

OKCH/ Cepbl

OKCHJ, a30Ta

BOJIOPOZ,

B ¢dopmupoBaHun KapOOHATHBIX 0Ca{0YHBIX MOPOJ, YUACTBYHOT...
+hopamuHndepsl

PBIObI

[IMaTOMOBBIe BOJOPOCIA
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TITUL[BI

K MukpoopraHusmamMm, pa3/jiaraloiiyM opraHuyeckye BelllecTBa M0UBbI C Bbljie/IeHHEeM
aMMHaKa, 0THOCATCA. ..

+aMMOHU(UKATOPbI

JeHUTPU(hHUKATOPBI

HUTPU(UKATOPbI

a30ToUKCaTOpbI

K MukpoopraniusMaMm, BOCCTaHAB/IMBAKIIMM HUTPUTHI U HUTPATHI i0 MOJIEKY/ISIPHOTO
a30Ta, OTHOCATCA. ..

+1eHUTpr(UKaTOpPbI

aMMOHU(PUKATOPbI

a30TO(UKCATOPbI

HUTPO(PUKATOPbI

K u3Bep)KeHHBIM N0OPo/jaM, ABJIAIIIMMCA HCTOUHUMKOM HeopraHuueckoro ¢ocgopa B
KpPYroBopoTe, OTHOCATCSL. ..

+araTuThbl

hochopuTsl

CynbpUBI

KapOOHAThI

K aTmocdepHOoMy rasy, umeroiiee 0MoreHHoe IMPOMCX0XK/{€HHE, OTHOCHTCAL. ..
+Kucmopoj

BOZIOPOZ,

renui

aproH

B ouocdepe ocBoG0XXK/jeHHE YI/IEKHC/IOT0 ra3a )KMBGIMH OPraHM3MaMH OCYyIIeCTB/IAETCHA B
npouecce...

dboTonuza

TPaHCAYKLUU

+AbIXaHUsA

(oTocuHTe3a

K razoBomy THIy KPyroBopoTa BelieCTB OTHOCHTCSI KPYTrOBOPOT...

Ccepel

CBHHLIA

KpeMHUsI

+asoTa

K razoBomy THIy KPYroBOpoTa BelieCTB 0THOCHTCSI KPYTOBOPOT...

BO/Ibl

Ccepel

docdopa

+yrnepoza

Pa3/iokeHne opraHu4eCcKux BelleCcTB 40 HeOPraHu4eCcKHX B Ipoljecce Kpyrosopora
BeLeCTB 0CyLeCTB/ISIeTCA. ..

NpoAyLieHTaMu

KOHCymeHTamH Il mopsigka

KOHCyMeHTaMmHu | nopsika

+pefyLleHTaMu

K Mukpooprasnusmam, OKUC/ISIIOIMM HOHbI aMMOHHMSA /10 HUTPUTA WU HUTPHUTA [0
HHUTPAaTa, OTHOCATCH. ..

aMMOHU(UKATOPBI

a30To(UKCaToOpbI
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+HUTPUPUKATOPbI

JEeHUTPU(HKATOPbI

OHeprus CoJIHI|Aa CBS3aHa PacTeHUsIMHU B BH/JIE. ..

CyJ/Ib(UTOB

tdhocdopuTos

CUTUKaTOB

+Topda

CuHTe3 opraHu4YecKHUX BelljeCcTB U3 HeopraHuyeckux B Mporecce KPyropopora BellecTB
OCYILIeCTBJ/IAETCS. ..

KOHCYMeHTaMH

pefyLieHTaMu

netputodaramu

+1poayLieHTaMu

HaumeHbI1eii akTHBHOCTHIO BOA000MeHa B KPYroBOPOTe BO/AbI OT/IHYAIOTCH. ..
aTMocdepHas Bjiara

peuHble BOJbl

TouYBeHHasl BJlara

+110/1IpHBIE JIeTHUKU

K ocajjouHbIM nopopaam, AB/IAIMMCA HCTOUHUKOM Heopranudeckoro ¢ocdopa B
KPYroBopoTe, 0OTHOCATCSL. ..

+¢ochopuThl

anaTUTbI

CynbpUBI

KapOOHAThI

Yrnepoj B Bu/ie YI/IeKHC/IOT0 ra3a ocrynaer B armocgepy B npouecce...
peruvIMKaLiu

+ropeHus

dboTocuHTe3a

dboTonmza

K ocapgouHoMy THNy KPYroBOpOTa Bell[eCTB 0THOCUTCH KPYrOBOPOT...
dhocdopa

+yrjiepoga

BO/IBI

KHUC/I0po/ia

B ¢dopmMupoBaHuM KPeMHHCTBIX 0CaJ0UHBIX MOPO/| y4aCTBYHOT. ..
+1aTOMOBEIE BOOPOC/IU

Me/1y3bl

3eJieHbl BOJOPOCIU

MOJIJTFOCKU

K cTpaHaM c 0THOCHTE/TBHO CTa0M/IbHOM JeMorpaduueckou curyaruei, oe3
€CTeCTBeHHOI'0 MPUPOCTa, OTHOCUTCH. ..

+I"epmanus

Kurait

Anonus

Tan3anus

K cTpaHam c 0bICTpOpaCTyIiM HaceJ1eHHEeM OTHOCUTCA ...

+Hnvs

YkpauHa

CIIA

®paHus

dakTOpoM cpejbl, 3HAUUTE/THHO M0/|aB/IeHHbIM, HO MPO/{0/DKAIIIMM BIUATH HA
AeMorpagduio coBpeMeHHBIX JII0/ieH, AB/IAeTCH. ..
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+TIUIIIeBbIe PeCypChI

COJTHeYHasi pa/iuarius

9KTOTMApa3UThI

XapaKTep PaCTUTeTbHOCTH

OCHOBHBIMH YHepPreTHYeCKMMH pecypcaM B HacTosiiiee BpeMs SIBJISIOTCA. ..
+He(Th

BO/IOPO/IHOE TOTLJTMBO

TOp

+ra3s

OUOTOTUINBO

B crpanax JIaTUHCKOW AMEPUKH 0CHOBHBIMH KYJ/JIBTYPaMH, Pe00,/1a/JaloliMH B
MUIIEBOM palji0He HaceIeHUsl, AB/ISIOTCA. ..

TIIeHu1a

puc

+aconb

+06aHaHbI

KYyKypy3a

B crpanax FOro-BocTouHoi A31u 0CHOBHBIMH MPOAYKTaMH MUATAHUA, IPe00,/1aJaro M
B MUIIEBOM PaljHOHe Hace/IeHHus, IB/IAIOTCS. ..

TIIeHUIIA

roBsiiiHA

+puc

KYyKypy3a

+MOpPENPOJYKThI

B Poccuu 0CHOBHBIMM KYJ/IbTYPaMH, NPe00/1afialollMMH B MUIIEBOM Palji0He HaceIeHusl,
SIBJISIIOTCAL. ..

+TIIIeHULIA

+KapTodesb

OaHaHbI

60061

KyKypy3a

IToceCTBUAMH KMC/IOTHBIX JOXKAEH SIB/ISTFOTCA. ..
+TIOBpeXKeHe PaCTUTeTbHOTO TIOKPOBa

TIOSIB/IEHUE 030HOBBIX [IbIP

ocyliieHre 600T

yBeJIMYeHHe PaCTUTETbHOU MTPOAYKIIUH

+U3MeHeHre KUC/IOTHOCTH TIOUBbI

OCHOBHBIMH «IIAPHUKOBBIMH ra3aMu» SIBJISAFOTCA. ..
+MeTaH

KUC/IOTHBIE TYMaHbI

KHCIOPOZ,

TMbLTh

+IUOKCH/L yriepoja

IToc/ie;,CTBUAMHU UCTOLLEHHUS «030HOBOTO CJIOSD» JI/Isl Ue/I0OBeKa SIBJ/ISTFOTCA. ..
yBe/indyeHue umcsia 3abosieBaHui TyOepKyne3om
TIOBBIIIIEHHE UMMYHHUTETA

TIOBBIIIIeHWe BbIPAOOTKH BUTaMUHA []

+yBenMueHHe uncia 3a00/1eBaHU PAKOM KOXKH
+yBenMueHe yKc/a 3a00/ieBaHUI KaTapaKToM riia3
IlepBbIe aToMHBIe 60MObI OBL/TH COpPOIIIEHBI HA TOPOJAA. ..
Tokuo

Nokorama
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+Haracaku

+Xwupocrma

Kuoro

Hau6o/161mmm 0Mopa3sHoo0pa3ueM 0T/ IMYAOTCS. ..
+KOpasyioBble pUPbI

Tae)kKHbIe jieca

TPeCHOBOJHbIE PEKU

+Tpornuyeckue jgeca

CaBaHHBbI

Hau6o/161mmii BK/1aJ] B pa3BUTHE «ITAaPHUKOBOro 3¢)¢exkTa» BHOCAT. ..
+CIIIA

Bpasunus

Kurait

AgBctpanus

+crpaHel EBpornel

K 3Heprernueckum pecypcam, 06pa3yoIuMcs B MpoIjecce KPyroBopora yrjiepo/ja B
ouocdepe, oTHOCATCA. ..

+HeTh

W3BECTHSIK

araTUThl

CJ1aHLIbI

+TOpdh

KpynHeiinmmMu MeranosimcaMu MUpa AAB/ISIIOTCAL. ..
Mospeanb

+Tokuo

+Hpro-Mopk

Ocno

[Tapmx

B «30HY ros10/ja» B COBpeMeHHOM MHUPe BXOJSAT CTPaHBbI...
BocrouHoii EBporibl

+Adpuku

+H0ro-Bocrounou A3umn

3anagHoi EBporibl

CeBepHOM AMepUKHU

B crpanax FOro-BocTouHo#i A31H 0CHOBHBIMH NPOAYKTaMH MUATAHUA, IIPe00/1aJar0 UMM
B NHMILEBOM PaljMOHe HacCe/IeHUs, ABJIAITCA. ..

TIeHua

rOBsIJUHA

+puc

KYKypy3a

+MOpEenpoAYyKThI

B3aumooTHoOLIEeHHS 110 THITY KOMMeHCa/Iu3Ma XapaKTepHBbI JJIA...
+/IbBa U TMEH

+KWTa U YCOHOI'MX PauKOB

BOJIKA U 3aiilja

HOCOpOTa U MTHLJ

pakKa-oTIlle/IbHUKA U aKTUHUU

IToBeeHUeCKMMH aJjanTaliAMH PacTeHUH K 3acyxe sIBJISIIOTCA. ..
+yMeHbllIeHre YMC/Ia YCThUL]

CHHTEe3 OCMOJIUTOB

+KODOTKUW OHTOTeHe3

peAyKLHsi KODHEBOU CUCTEeMBbI
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+TIepexof; B COCTOsTHUE TUTI00103a

HeliTpanbHBIMH K /I/IMHE AHS PacTeHUSAMHU ABIAITCA. ..
+KapTodesb

POXb

ropuuiia

TOMar

+TIIIIeHULIA

AHaTomo-Mop¢o/10rHuecKMMH afanTaljusiMy pacTeHNH K 3aCyllUVIMBbIM yC/I0BUSIM CPefbl
SIBJISIFOTCA. ..

+oMyllieHHbIe JTUCTbA

+TOJICTast BOCKOBAsi KYTHKY/Ia

yBe/JMueHue 1epuo/ia OHTOreHe3a

LIMPOKasi TMCTOBAs TIJIaCTUHKA

peAyKLYsl KODHEBOW CHUCTEMbI

B3anMooTHOLIeHHsI 110 TUMY XUIHAYECTBA XapaKTePHbI AJIA...
+0epKyTa U IOJIeBKH

TEePMUTOB U OakTepuii

+BOJIKa 1 3ai1ja

JIUCBI U 6710

aKyJIbl ¥ PHIO-TIPUJIHTIAI

K 3111300X0pHBIM pacTeHUsIM OTHOCATCH. ..

KJ/IeH aMepUKaHCKUi

+710myX OOJIBIIION

t+uepelia TpexpaszjenbHas

psibriHa OOBIKHOBEHHas!

TIO/IOPOXKHUK OOJBIIION

K cTeb/1eBbIM CYKKY/IBHTaM OTHOCATCAL. ..

+KaKTyC

+MoJiouai

BOZIOKpac

6ao6ab

anos

K mo/ie3HOHeHTPATbHBIM B3aUMOCBA3AM (+0) )KMBBIX OPraHM3MOB OTHOCATCH. ..
+Hax/1e0HIUeCTBO

KOHKYPeHLUs

+KBapTHUPaAHCTBO

cumbro3

rapasuTu3M

B3auMoOTHOLIEHHS 110 TUITY CHMOH03a XapaKTepPHbI AJIA. ..
+MypaBbeB U T/eun

+pakKa-oTIlle/lbHUKA U aKTUHUHN

JIbBa U TUeH

nocs v benku

BOJIKa U 610X

Jinst rurpopUTHBIX paCTeHUH XapaKTepHBbI. ..
HEeMHOTOUMC/IeHHbIe, IPUTIO/IHSAThIE YCThULIA
+MHOTOUYKC/IeHHbIe, YT1yOeHHbIe yCThHULa

MeJiKue, yelllyeBUHbIe JTUCTOBbIE TIJIACTUHKU
MHOT'OCJ/IONHBIN 3MUIEPMUC C TOJICTON KYTUKYJIOU
+00/bIIIMe ¥ TOHKHE JIMCTOBBIE TVIACTUHKU

K rpynmne HUTPOoUIBHBIX PACTEHH OTHOCATCS. ..
BO/|OKpac JIATyIIauni
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e>ka cOopHast

+KpanuBa /IByZOMHasi

+Mapb Oetast

MSITJIUK JIyTOBOM

K B3aumomosie3HbIM B3aMOCBS3:M (+ +) )KMBBIX OPraHU3MOB OTHOCATCH. ..
+MyTya/iusm

XUIIHAYECTBO

+cuM6bmo3

KOHKYPeHLIUS

rapasuTu3m

+COTpyAHHUUYECTBO

HazemHo-Bo3AyLIHaAsA cpejja )XKU3HHU XapaKTepu3yeTcs. ..
TIOCTOSIHCTBOM TeMITepaTypbl BO3yXa

+HU3KOH BIaXXHOCTHIO BO3/lyXa

+HU3KOM TJIOTHOCTBIO BO3/yXa

+BbICOKOM MHTEHCUBHOCTBIO CBeTa

HW3KOU MHTEHCUBHOCTBHIO CBeTa

K rpynmne HeKTOHHBIX OPraHM3MOB OTHOCSATCH. ..
MeZ1y3bl

+KUTHI

ryoKu

MOJITHOCKU

+Ka/jbMaphbl

K rpynmne njiaHKTOHHBIX OPraHU3MOB OTHOCATCH. ..
ryoKu

+BeC/JIOHOIMe payku

CKaThbl

+Meny3bl

JenbhuHbI

K rpynmne ruipouTHBIX pacTeHHil 0THOCATCA. ..
BapuaHThI OTBETOB....................

+3/101e4 KaHaJCcKasg

+KyOBIIIIKa >KemTast

TI0JIbIHb TOPbKasi

JIAaH/IBIIIT MalCKUM

3eMJISTHUKA JlecHast

K ncuepnaeMbIM HEB0300HOBHMBIM pecypcaM OTHOCHTCH. ..
+yrosb

rouBa

nec

TITUL]BI

OCHOBHBIMHU NPUHIUINIAMHU B 9dKOHOMHUYECKOI OLleHKe NMPUPOAHBIX PeCypCoB sIB/ISIFOTCS
MOAXO/BL...

a/TbTepHAaTUBHbIN

+00BeKTHBHBIT

PEeHTHBIN

+3aTpaTHbIN

CyObeKTHUBHBIN

K ucyepniaembIM NpUpOAHBIM pecypcaM OTHOCATCH. ..
+>KUBOTHBIN MUD

COJIHEYHast SHeprusi

SHeprusi BeTpa
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+Hejpa

SHEeprust MOPCKUX NPUIUBOB

K B0300HOB/IsIeMbIM PUPOAHBIM PeCypcaM OTHOCATCHL. ..
+IIpecHas Boja

+UMCTBIA BO3AYX

MeTa/UInueCcKoe MUHepaabHOe ChIpbe

HCKoIlaemoe TOI/IUBO

HeMeTa/UIn4eCcKoe MUHepabHOe ChIpbe

K HeB0300HOB/IsIeMbIM PUPOHBIM PeCypcaM OTHOCSITCS. ..
YHCTBIN BO3AYX

rpecHasi Boja

+MeTa/uIMueCcKoe MUHepabHOe ChIpbe

+1CKOIlaeMoe TOIUIUBO

TJIO0OPOJHAast [10YBa

K MuHepa/IbHBIM pecypcaM OTHOCATCA. ..

+py[HOe ChIpbe

+HepyAHOe ChIpbe

TIPOMBIC/IOBBIE JKUBOTHBIE

reoTepMaJ/ibHasl SHeprus

SHEeprusi MOPCKUX MPUIUBOB

K HencyepnaeMbIM NPpUPOAHBIM pecypcaM OTHOCATCH. ..
pacTUTeNbHBIN MUP

HeJpa

+3Heprusi MOPCKUX MPUIUBOB

+CoHeuYHas SHeprus

JKUBOTHBIN MUD

K HencyepnaeMbIM NPpUPOAHBIM pecypcaM OTHOCATCH. ..
VICKOIlaeMoe TOTIUBO

+3Heprus BeTpa

+3Heprusi TeKyuei BoJbl

MeTa/UInueCcKoe MUHepaabHOe CbIpbe

HeMeTa/l/In4eCKoe MUHepPabHOe ChIpbe

K 0uos1ornuecKkum pecypcam OTHOCATCAL. ..

+KyJ/IbTypHbIE€ PACTEHUS

reoTepMa’sibHasl SHeprus

SHeprusi MOPCKUX MPUIUBOB

HeMeTa/UIn4eCcKoe MUHepabHOe ChbIpbe

+TIPOMBIC/IOBBIE )KUBOTHBIE

JeATe/IbHOCTD MO 00pAIeHHI0 C ONACHBIMHM 0TX0/aMH MO//IEXHT. ..
OrpaHWYeHurI0 Ha TeppuTopun PO

+BBITIOJTHEHUIO TPeOOBaHMH OXPaHBI 3[J0POBbS UesIOBeKa
+/IMLeH3MPOBaHNIO

5KO0JIOTUUECKOM 3KCIepTr3e

3arpeleHrro Ha Tepputopun PO

OCHOBHBIMHU NPUHIIUNIAMHU B 9)KOHOMHUYECKOH OLleHKe NPHPOJHBIX PeCypCoB AB/IAITCA
MOAXOABL...

anbTepHaTUBHbBIN

+00BEeKTUBHBIM

PEHTHbIN

+3aTpaTHbIN

CyOBEKTHBHBIM

K HeucuepnaemMbIM NPpUPOAHBIM pecypcaM OTHOCSTCA. ..
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pacTUTenbHbINA MUP

HeZlpa

+3Heprusi MOPCKUX MPUINBOB

+CoJIHeYHas1 SHeprus

JKMBOTHBIA MUD

K B0300HOB/IsIeMbIM IPHPOAHBIM pecypcaM OTHOCATCA. ..
+IIpecHas BoZia

+UKMCTBIA BO3AYX

MeTa/l/IMYeCKOe MUHepalbHOe ChIpbe

VICKOIIaeMoe TOI/IUBO

HeMeTa/l/InYeCKOe MUHepabHOe ChIpbe

K MuHepa/IbHBIM pecypcaM OTHOCATCHA. ..

+pyZHOe ChIpbe

+HepyaHOoe ChIpbe

IIPOMBICJ/IOBbIE )KUBOTHbIE

reoTepMa/ibHasi SHeprus

SHeprusi MOPCKUX MPUIMBOB

K Bujy, HaxoAA1eMyCsl HA TPaHU HCYe3HOBEHHs, OTHOCHUTCH. ..
+aMypCKUW TUTP

OeCKpbIbIi roy0h

CTeJl/IepoBa KOpoBa

VKUK OBIK

K Buay, HaxoAA1eMycsi Ha TPaHU UCYe3HOBEHHs, OTHOCHUTCH. ..
co60b

+/PKeripaH

TapraH

Moa

K Bujpy, cnaceHHOMY 4e/10BeKOM OT BbIMMPAaHHUs U CTABIIMM NPOMBbIC/IOBBIM, OTHOCHTCH. ..
+cobosib

rOpHOCTaM

KabaH

mca

Ha Teppuropun Xonepckoro 3anoBejHUKa OXpaHsAeTCs. ..
+BBIXYyXO0J/Ib

cobosib

rara

3y0p

Ha Teppuropun Cuxor3-A/MHCKOr0 3arnoBejfHMKA 0XPaHACTCH. ..
peuHoii 606p

+yCCypUHCKUM TUTP

Oenblii MeBeIb

Jioma b IIprkeBambCKOro

Ha Treppuropuy BopoHe)XCKo0ro 3anoBefHUKa OXpaHAeTCA...
+peuHoit 606p

YCCYPUMCKUH TUTD

BBIXYXOJ/Ib

nowazas [Ip>xeBanbCcKoro

K Buay, HaxoAA1meMycsi HA TPaHy HCYe3HOBEHHs, OTHOCHUTCH. ..
6ecKpbLbIi ro/y0h

JTUKUN OBIK

CTeJl/IepoBa KOpoBa

+aMypCKUH TUTD
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K Buay, ucye3HyB1IeMy 110 BHHE Ye/10BeKa, OTHOCHTCH. ..
BapuaHThI OTBETOB....................

BBIXYXOJTb

+IPOHT

Ou3oH

fipoda

K Buay, ucye3HyBuieMy 1o BHHe Ye10BeKa, OTHOCHTCH. ..
Aipoda

+TaprnaH

cairak

3y0p

K Bujy, cnaceHHOMY 4e/I0BeKOM OT BBIMMPAHHUS U CTaBIIMM NPOMbIC/I0BBIM, OTHOCUTCH. ..
KaMeHHasi KyHULa

Jiowaaeb [IprkeBanbCKOro

+peuHoi eBporeiickuii 606p

Oesiblii MeBeIb

Ha Teppuropun Kanpanakmickoro 3anoBejHUKa OXpaHseTcs. ..
co60b

3y0p

trara

BBIXYXO0JTb

K Bujy, cnaceHHOMY 4e/I0BeKOM OT BbIMHPAHHUSs, OTHOCUTCH. ..
Apoda

TapraH

+0u30H

JoKerpaH

K Buay, cnaceHHOMY 4e/I0BeKOM OT BHIMUPAHHUSI, OTHOCUTCHL. ..
+MOpCKas BblJpa

CTeJlJiepoBa KOpOBa

CepbIid KUT

KaIaaoT

Ha Teppuropumu 3anoBejHuka benoBexckas Ilyma oxpansercs...
+3y0p

BBIXYXOJTb

rara

co60b

OfuTarTe/ M MPeCHBIX BO/I0EMOB He MePeHoCAIIe 0CO/IOHEHHS Ha3bIBAKTC. ..........
+rannodoobl

X1aHO(OObI

KCepohUuIbHbIMU

ruipodoOHBIMU

TepMo(dOObI

KPUO(UIIBI

Kak Ha3bIBaercs xu3HeHHasi JopMa pacTeHHi, y KOTOPBIX MOYKH B0300HOB/IEHUSA
HaXOJATCSA BBICOKO HaJi MOBEPXHOCTHIO NMOYBBI?

+hanepoduTsI

xame(dUToB

reMUKPUNTO(DUTEI

Kpunropuramu

TepOdUTEI

ITonsiTHe 0 OHOIeHO3e B HAYKY BBeJI

B.B./lokyuaeB
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3.3r0cC

+K.Mebuyc

B.H.Cykauesn

IlepBuuHbIe KOHCYMEHTBI NO/Ty4Yal0T YJHEPrui0 U MaTepuasl AJi MOCTPOEHHUsI CBOero Tesa
T WL () U

(hoToCHHTe3a M3 HEOPTaHUUECKOTO MaTepuana

repepabOTKKM OCTaHKOB YMEPIIIUX >KUBOTHBIX M PACTEHHM

+cueT rnepepaboTKM OpraHMUeCcKoro BelllecTBa, CO3JaHHOTO TIPOAYLIeHTaMU

BCe OTBETHI BEPHbI

CBs3aHHBIH a30T, HCI0/Ib3yeMblil B 0H0C(hepe, 00Pa3yeTCA......covueerueenns

+B pe3yJibTaTe CBS3bIBAHMS a30Ta BO3/lyXa HEKOTOPLIMU OAKTEPUSIMU U CUHE-3€e/IeHbIMU
BOZIOPOC/ISIMU

+TIpU IPO30BBIX pa3psiax

TIDU CHMHTe3e 13 a30Ta BO3/1yXa Ha MPOMBILLIEHHbIX NPeNpUsITUIX

BCe YTBep)K/IeHUs BepHbI

K/MMaKCOM Ha3bIBAIOT......cceeeeeenneee

OJTHY U3 TIEPBBIX CTaMi TF000M CyKIleCCUu

+COCTOsTHME OKOHYATe/TbHOTO PaBHOBECHSI B XO/le CYyKL[eCCUU

peasibHOe COCTOSTHUE SKOCUCTeMbI

BCe OTBEThI BEPHBI

K NapHUKOBBIM r'a3aM OTHOCHT......cccereesueees

asoT

+IMOKCH/], yriepofa

KHUCJIOPO[,

+MeTaH

OrpaHnuMBalOINUM (IMMUTHPYIOLIMM) Ha3biBaeTcs (pakTop, BeJIMUUHA
KOTOPOTO....cccueerneennnee

6/113Ka K BBIXO/Y 3a Mpeiesibl TOJIePAaHTHOCTH

BBIXOUT 3a Ipe/ie/ibl HOpMabHOW 30HbI KU3HEeesITeTbHOCTH

+BBIXOJIUT 3a Tpejie/ibl ONTUMYyMa

HaXOUTCS B TIpejiesiaXx ONTUMYyMa

ITnieBas Hemb — 3TO0....cccorercenvennes

3aBUCUMOCTh XHUIITHUKA OT >KePTBBI

+110C/1eI0BaTeTIbHOCTh OPTaHU3MOB B COOOITIECTBe, KaXK/bIi 3IEMEHT KOTOPOU SIBJISIETCS THIIeH
JJIs1 CTIeAIYIOIIero jieMeHTa

T10C/1e[I0BaTe/IbHOCTD MPOX0XKEHHS MUILU 110 MULLeBapUTeIbHOMY TPaKTy
ToC/IeIoBaTeTbHOCTh XUMUUECKUX peaKLvi, MPOUCXO/SIIMX B MPoLiecce MUTaHUS
IIpouecc 3aKOHOMEPHO# MOC/IeJ0BaTe/IbHOM CMEeHbI 0/JHUX O0MOreoLieH030B /[PyTrUMH
HA3bIBACTCSH..coveerersrecsnees

rOMeoCTa3oM

+CyKLeccuen

camoperyJsLuen

apomopdo3oM

ITo pu3nueckuM NPUPOAHBIM YC/I0BUAM BBIJIe/ISIIOT Fe0C(epPbl 3eMJ/TH......ucerreeeneens
+atmocdepy

+ruapocdepy

+nuTocdepy

ouochepy

Pacnosioxure 30HbI THAPOOHOCHEPHI 10 HHTEHCUBHOCTH CBETA HAYMHAA C
HAUMEHBIICH......ccorurernrenns

1. doTochepa

3. ajorocdepa
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2. nucdorocdepa

Bbi0epuTe xapakTepHbie 0CO0€HHOCTH MPHUCYIIH )KUBOMY BEIIECTBY....cccrseessreseres
+orpomHast CB0OO/THasi SHEPTUst

HU3Kasi CBOOOHAsT SHEPTHst

+BBICOKasi CKOPOCTb IMPOTeKaHUsI XUMUUEeCKUX TIPOLeCCOB

HU3Kasi CKOPOCTh MPOTeKaHUsI XUMUUECKUX TIPOLIeCCOB

+CJlararoiie ero XMMU4YecKue CoeIMHeHus], TTIaBHeUIIIMMI 13 KOTOPBIX SIBJISIFOTCS DKy,
YCTOWUMBBI TOJIBKO B YKUBBIX OpraHH3Max

+CyllecTByeT Ha IJlaHeTe B ()opMe HelpepbIBHOTO uepe/ioBaHus ITOKOJIeHUIM

+71J151 Hero XapakTepHO Ha/lnyKe 3BOJTFOIIMOHHOTrO TpoLiecca

JJ1sl HETO XapaKTepHO OTCYTCTBHE 3BOJIFOL[MOHHOIO IpoLiecca.

Bupbl He nepeHocsIe U30BITOYHOTO YBIAKHEHHSA HA3BIBAIOTCS.eeouveersrseoseses
raiodoObI

XHUaHO(}OObI

+KCcepopuIbHBIMU

TepMo(oObI

KpUo(dubI

Kak Ha3biBaercs xu3HeHHas1 (opMa pacTeHUH Y KOTOPbBIX MOYKH BO300HOB/IEHHS
HaXOJATCSA BBICOKO HaJi IOBEPXHOCTHIO NOYBBI

+hanepoduThI

xame(uTOB

reMUKPHUITTOMUTHI

Kpuntroputamu

TepOUTHI

CanpoduTHbIe OPraHU3Mbl, KOTOPbIe Pa3/iaraloT Tejla MOru0IIMX PacTeHUH U KUBOTHBIX,
a Tak)Ke UX MPWXU3HEeHHbIe Bbijie/leHus (¢ekannu, Mouya), Ha3bIBAIOTCA
MpoAyLieHTaMu

+penyLeHTaMu

TepBUYHbIMU KOHCYMEeHTaMU

BTOPUYHBIMHA KOHCYMEHTaMH.

IMpKyASIUs XAMHUYECKHX 3/IEMEHTOB a0HOTHYECKOr0 MPOUCX0XK/eHHUsl, KOTOpPbIe
MOMA/Ial0T U3 OKPY’KaIoIel cpeibl B OPraHU3MbI U U3 OPraHN3MoOB B OKPY>KaIoOIIyI0 cpely
TPaHCITUPALsT

MUHepasr3aLus

ouroTpaHchopmarys

+0HOreoXMHUUECKHe [IUKJIBI.

K aeTpuTO(araM OTHOCATCS....cccueeruerennces

MUKDPOOPTaHWU3MbI

HaceKoMbIe

yepBU

+BCe OTBETHI BEPHbI

ABTOTpPO(BI MOTyYaIOT HEOOXOAUMYIO /IS KU3HEAEATE/TbHOCTH YHEPTHIO. ....vcvrercereones
riepepabaThiBasi OpraHMUeCKHe BelljeCTBa, CHHTe3UPOBaHHbIE IPYTHMU >KUBbIMUA OPTaHU3MaMH
+TI0T/I01L[asi COJTHEUHYIO SHEPrHI0 UK UCII0/Tb3Ys TTOTeHIUATbHYI0 SHEPTHI0 HEKOTOPBIX
HEOpPraHWYeCKHUX COeJUHeHUH

roeziast IETPUT

K s3paduueckum (pakTopam OTHOCATCA....................

TIPO/IOJDKUTENTLHOCTD JHS Y HOUM, pesibed) MeCTHOCTU

COJTHEUHBIN CBET, TEMIIEPATypa, BIa)KHOCTh

+CoCTaB ¥ CBOMCTBA 10YB

BEPHBIX OTBETOB HET.
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IIepBHUHASA CYKI[@CCHA..cooruueeerrrernns

nporiecc (hOpMHUPOBAHUS U Pa3BUTHUS 3KOCUCTeMbl Ha He3ace/leHHOM MecTe
BOCCTaHOBJIEHHe 5KOCHUCTEeMBI, PaHee CYLLeCTBOBABLLIeH Ha OIpe/ie/IeHHON TeppUTOPUU
JJIATeJIbHBIN NIPOLlecC afjanTaly K HOBBIM yC/I0BUSIM BHeELLIHEeH Cpejibl

YcraHoBHTe COOTBETCTBHE N0 OHOTHYECKHM B3aHMOOTHOIIEHUSIM

1. HeliTpanusm 1.+-+
2 .KoHkypeH1us 2.+ 0
3 .Myryanusm 3.---
4 .dope3us 4.0-0

[IpaBunbHbIM OTBeET: 1-4; 2-3; 3-1; 4-2.

Y cTraHOBHUTE COOTBETCTBHE I10 XKMBOMY BellleCTBY

1. mpoayLieHTbI 1. dbuTodaru

2 . peflyL|eHThI 2. 3esieHble BOZIOPOC/IU
3 . KOHCyMeHThI 1 ropsika 3. 300(aru

4 . KOHCYMEHTHI 2 mopsiKa 4. TpUOBI

[IpaBwibHbIN OoTBET: 1-2; 2-4; 3-1; 4-3.

JKuBas 060/10uka 3em/i —3TO .

[TpaBUnbHBIN OTBET: Ouochepa

YuéHblii — aBTOp yueHus o 6uocdepe - .
[TpaBunbHBIM OTBeT: B. BepHagckuii

Ha3oBure cocraBHbIe YacTH aTMOC(epHI.

Tporocdepa, noHocdepa

ctparocdepa, noHochepa

Tporocdepa, ctpaTocdepa

+Tporocdepa, ctparocdepa, noHoCPepa

Teppuropus, 3aHUMaeMasi OMyJ/ISALHeNd, Ha3bIBAeTCH:

ouoToit

apeasiom

T/IOIIAbE0

+O6romMoM

Kak Ha3bIBaloTCcsl ()akToOphl, OPOKAEHHBbIE Ue/I0BEKOM U BO3/IeHCTBYOIIIME Ha
OKPY)KaloIyo cpeay?

abuoThueckue

OuoTHUEeCKHE

+aHTpOIIOre€HHbIEe

(r3nueckue

Kak Ha3biBaercs cragusa pa3BuTusi 0uocdepbl, KOorja pa3yMHasi yeJi0BeuecKas
AeATe/IbHOCTh CTAHOBUTCS IVIAaBHBIM, onpejie/iaomuM GpakTopom?
TexHocdepa

aHTpornocdepa

+Hoocdepa

corocdepa

Kak Ha3bIBaeTcs aMIUIMTY/ja BBIHOC/IMBOCTH OPTaHU3MOB WJ/TH HX COOOIIECTB K
BO3/IeCTBHSAM (DaKTOPOB OKpY)Karouiei cpejbi?

TeIJI0yCTOMYMBOCTh

+3K0/IorruecKas TaacTUUYHOCTh

JKA3HECTOUKOCTh

YyBCTBUTETHHOCTh

Kak Ha3bIBaeTcs peakijusi OpraHu3MoB Ha MPO/0/DKUTE/TbHOCTD JHA?
TOJIEPAHTHOCTh
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+¢oTonepuousm

reTepoTepMHOCTb

SHTOUKUSA

Ha3zoBuTte yuéHoro, cpopmyiripoBaBuiero 3aKko0H MUHIMyMa.
4. [JapBuH

B. BepHaackuit

+HO. JIubux

3. 'ekkesnb

Kak Ha3biBaeTcs 0/1aronpusiTHasi 30Ha Ko/iorudeckoro akropa?
MeCCUMyMOM

+ONTUMYMOM

MUHUMYMOM

MaKCUMyM

Kakue TUnbl B3aMMOBBITOAHbIX OTHOLIeHH BaM u3BeCcTHbI?
KOHKYDEeHLIUS

+IIpOTOKOOIIepalusa

HeUTpaIu3Mm

+MyTya/lu3m

Ha3zoBuTe pe/jylleHTOB B 3KOCHCTEMe.

pacTeHust

HaceKoMble

+TpuOBI

+0akTepun

Ha3oBuTe M/1eKONUTAIOIINX, KOTOPbIe HAXO0/SITCS MO/ 0XPaHOoi.
+calrak

+aMypCKUW TUTP

11aKa’si

KabaH

Kakue camble 6oraTbie 3KOCHCTeMbI Ha 3emJie?
WMuaniickuii u Tuxuii oKkeaHbl

BHYTpEHHHE KOHTUHEHTa/IbHbIe BO/IbI

+0>KJeBbIe TPOIIMYEeCKUe jieca

+aTOoJ/IbI

Kakoe u3nyueHue oka3biBaeT Hanosiee BpeiHOEe BO3/ieiiCTBHE HA )KUBbIE€ OPraHU3MbI?
+peHTreHOBCKOe

CUHe-3e/16Has YyacThb CrieKTpa

JKE/ITO-KpacHast 4acThb CIIeKTpa

+ynbTpaduoneToBoe

K B0300HOBHMBIM pecypcaM OTHOCATCH:
+pacTUTe/IbHBIN MUD

ToJie3HbIe UCKOTIaeMble

+)KUBOTHBIM MUD

SHeprus BeTpa

K HeB0300HOBMMBIM MPUPOAHBIM pPecypcaM OTHOCATCA:
TIPUIUBBI

SHeprusi BeTpa

royBa

+T10/1€3HbIe UCKOTIaeMble

YKakuTe 1oc/ie0BaTe/IbHOCTh LieNy BbleJaHUs

1. 30011/1aHKTOH

2. myka

3. pUTON/IaHKTOH
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4. n10TBa

[TpaBu/IbHBIM OTBeET: 3-1-4-2

YKaxuTte nocie0BaTe/IbHOCTD LieNy pa3/i0keHUus

1. moXXaeBoii uepBb

2. sicTpeb-TiepernensTHUK

3. JINCTOBOM Or1a/

4. meBUUM IpO3],

[TpaBu/bHBIM OTBET: 3-1-4-2

30011€HO03 - 3TO

COBOKYITHOCTh paCTeHUM

+COBOKYITHOCTb KUBOTHBIX — WIEHOB JJAHHOTO OHOL[eH03a
COBOKYITHOCTb JKUBOTHBIX U PaCTeHHH

COBOKYITHOCTb OaKTepuii, rpu0OB U pacTeHnit

Kak Ha3bIBaeTcs oXpaHsieMasi TepPUTOPHS, HCII0/Ib30BaHHe KOTOPOI B Lie/IsIX NPUOBLIH OT
NPHUPOABI NOTHOCTHI0 MCK/TIOYaeTcs?

300MapK

+3aroBeJHUK

HallMOHATbHBIN MapK

3aKa3HUK

Yro Takoe MupoBoii 0KeaH?

ryiobanbHasi COBOKYIHOCTb BCeX OKEaHOB U MOpeit
+COBOKYITHOCTb BCE€X OKEAHOB

COBOKYITHOCTb BCEX MOpei

COBOKYITHOCTb BCEX OKEaHOB U KPYITHBIX PeK KOHTHHEHTOB
YKaxuTte noc/iej0BaTe/IbHOCTh Nlepejjauu JHePruM B 3KocHcTeMe.
KOHCYMEHTbI, pe/IyLIeHTbl, POYLIeHTbI

peAyLeHTbl, IPOAYLIeHTbl, KOHCYMEHThI

+TIPOAYLIeHThI, KOHCYMEHTHI, peAyLIeHTbl

KOHCYMEHTbI, MPOAYLIEHTHI; PelyL|eHThI

Kakue Tunsl cum6uo3a Bam u3BecTHbI?

KOHKYP€eHLMsl, KOMMEHCa/IN3M

KOHKYDEeHLIYsl, MyTya/i3m

KBapTUPAHTCTBO, HEUTPA/IU3M

+MyTyanu3m, MPOTOKOOIepaLiusi

Ha3oBuTe peyLieHTOB B 3KOCHCTEMe.

pacTeHus

HacekoMble

TITUL[BI

+06akTepuu, TpUOBI

Kaxkwue nnpupojHble pecypcbl OTHOCATCA K MCYeprniaeMbIM?
aTMocC(epHbIN BO3yX

+0oraTcTBa HeJp

BO/bI MMpOBOTro OKeaHa

MOpPCKUe TIPU/THBBI

Kakue camble 0ejHbIe 3KOCHCTeMbI Ha 3emJie?
+OTKDbIThIe OKeaHbl

BHYTPeHHHEe KOHTHHEeHTa/IbHbIe BO/Ibl

JO’KJeBble TPOITUYecKue jieca

sKocucTeMbl EBpa3suu

Kpome npupojpbl, uTo eiié rnojBepraercsi HeraTUBHOMY B/IMSTHUIO KHC/IOTHBIX 0CafiKOB?
aKTHBHOCTb COJTHEUHOU pajiialivv

+nuHaMuka Ca’" ¥ HeKOTOPBIX METa//IOB B 9KOCHUCTEME
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copep>kanue CO2 B atmocdepe

TIOSIBJISIETCSL CMOT

Kakoe u3yueHue oka3bIBaeT Han0osiee BpeJHOe BO3/ieiCTBHE HA KUBbIE OPraHU3MbI?
vH(pakpacHoe

CHUHe-3e/1éHas YacCTh CIIeKTpa
JKEITO-KpacHad yacThb CIieKTpa
+ynbTpaduoieToBoe

OCHOBHOM NPUHIUI MOHUTOPHUHIA:
OLleHKa COCTOSIHUSA CpeJibl

+HeIIpepbIBHOE C/IeXKeHue

MO/le/TMpOBaHKue YCI0BUN
TIPOTHO3MPOBaHKe CUTYyaLlu1

K HeB0300HOBMMBIM MPUPOAHBIM pPecypcaM OTHOCATCA:
JIeCHbIe pecypChl

SHeprus BeTpa

+KaMeHHBIN yToJib

+HeTb

K HeucuepnaembIM pecypcaM OTHOCATCH:
+TIPUUBBI U OT/IUBBI

pacTUTeNbHBIN MUP

JKMBOTHBIA MUD

+3Heprus Berpa

Ha3zoBuTe npuMepbl )KUBOr'0 BelecTBa.
+>KHUBOTHBIE

+pacrteHwsi, TpUOBI

KaMeHHbIN yroJb, He(Th

BOJA

Ha3oBuTe KOHCYyMeHTOB

+CKBOPLIBI;

+capaHua;

TpaBa;

rpuOBbI.

YKaKuTe noc/ie;0BaTe/TIbHOCTH BOSHUKHOBEHHS CpeJ| 00MTaHusA
1. Ha3eMHO-BO3yLLIHAsA

2. mousa

3. BoHas

4. opraHvsm

[TpaBunbHBIM OTBeT: 3, 4, 2,1

YKaxuTte noc/ie0BaTe/1bHOCTb OUUCTKH CTOUYHBIX BO/|
1. pusmyeckas

2. MexaHuyecKas

3. XuMHU4Yeckas

4. Guonoruyeckas

[TpaBunbHBIM OTBET: 2, 1, 3. 4

YKakuTte nocie0BaTe/IbHOCTh Nlepejjayu JHePpruM B 3K0CHCcTeMe.

1. KoHCyMmeHTBI 1 nopsifKa

2. pefyLieHTbI

3. IPOAYLIEHThI

4. KOHCYMEHTHI 2 ropsjKa

[TpaBubHBIM OTBeT: 3, 1,4,2

YcraHoBUTe COOTBETCTBHE MeX/y YPOBHSIMH )KU3HH M pa3fie/laMHU 3KO/JI0THH
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1. opraHM3MeHHbIN 1. IeMaKo/10TUst

2. IONYJIILIMOHHO-BU/IOBOM 2. CUH3KOJIOTUSI

3. OMOIIeHOTHUECKUI 3. rinobanbpHast 9KOJI0r s
4. buochepHbId 4. ayTO3K0JIOTUsl

[TpaBubHBIN OTBeT: 1-4, 2-1, 3-2, 4-3

XuMHYecKHe BellecTBa, MPU BO3/1efiCTBHMH KOTOPHIX Ha OPraHU3M B MepHoj 0epeMeHHOCTH
BO3HHUKAKT NOPOKH Pa3sBUTHA, Ha3bIBAIOTCH .

[TpaBU/bHBIN OTBET: TepPaTOTreHbI

PakKTOpHl, NOPOXK/AEHHbIE Ye/I0BeKOM U BO3/leHCTBYIOIIME Ha OKPY)KaIOII[yI0 Cpeay,
Ha3bIBAKTCA .

ITpaBU/BHBIN OTBET: aHTPOIIOTeHHBbIE.

IToueMy Haj0 MPOTUBO/IEHCTBOBATH Pa3pyLIEHNI0 030HOBOI'0 CJIOfA, IOTOMY YTO OH:
obpa3syeTcs B pe3y/ibTaTe KOCMUUYECKUX U3TyUeHUN

+ OKa3bIBaeT B/MSIHYE Ha IPOHUKHOBEHHE KOPOTKOBOJTHOBOM YaCTH Y/IbTPa(UOIeTOBbIX Tyueit
NIPeNATCTBYET 3arpsi3HEHUI0 aTMOC(epsI

3alUIaeT OT KUCIOTHBIX 0Ca/IKOB

YBennueHHe KOHLIEHTPALMM KaKOr'o ra3a BjuseT Ha yCH/IeHUe NapHUKOBOro 3¢gekra?
nuokcua cepbl SO»

+yrnekucioro rasza COz

ammuaka NH3

xnopa Ch

ITocTyn/ieHHe B OKPY)XaKOLIyI0 CPeAy JII00bIX TBepPABIX, XKH/JKHX M ra3000pa3HbIX BelecTB,
MHMKPOOPraHu3MoOB WM HePruil B KOJIMYeCcTBax, 0Ka3bIBaWIIMX HeraTUBHOe B/IMAHUE HA
3/0pOBbe Ue/I0BeKa, )XHBOTHBIX, COCTOSIHHE PACTeHUI H 3KOCHUCTeM, Ha3bIBAIOT:
Jerpajarys

BBIOPOCHI

t+3arpsi3HeHue

HapylleHue

BbinajsieHne KMC/IO0THBIX /J0XK/ell CBSI3aHO C:

V3MeHeHHeM K/Mmara

TIOBBIIIIEHUEM COJlepKaHUsl YT/IeKUCIIOro rasa

yBeJIMueHreM 030Ha B aTMocdepe

+BBIOpOCaMU B aTMOChepy AUOKCH[A Cephbl

3arpsi3HeHHe MPUPOJHON Cpe/ibl )KUBBIMH OPraHN3MaMH, BbI3bIBAKOIIHE Y Ye/I0BeKa
pa3uyHbIe 3a00/1eBaHUsA, HA3bIBAKOTCS:

Pa/IM0AaKTHBHBIMU 3arpsi3HeHUsIMU

+0H0/I0rMUeCKMMH 3arpsisHEeHHSIMU

XUMUAYECKUMU 3arpsi3HeHUsIMU

LIIYMOBBIMHM 3arpsi3HeHUsIMU

KanHneporeHaMH Ha3bIBalOT BelleCTBA, BbI3bIBAKOII[He:

NICUXHUYeCcKHe pacCTPONCTBa;

+pakoBble 3a00/IeBaHHUS

XPOHUYECKOe OTpaBJieHHe

MHQeKIMOHHbIe 3ab0sieBaHus

ITapHukoBbIii 3()(eKT, CBSI3aHHbIN C HAKOIJIEHHEM B aTMocepe yrjIeKUc/jIoro rasa,
BO/IAIHBIX NIAPOB, MeTaHa BbI30BeT:

TIOBBILIIEHNEe CPeJiHel TeMrepaTypbl U OyzieT CriocOOCTBOBATH YTYUIIeHHIO K/IMMAaTa Ha IJIaHeTe
yMeHblIIIeHre MPO3PayHOCTH aTMOCGephl, UTO MPUBE/ET K MOXO0JI0IaHUI0

+TIOBbILLIEHUE TeMIlepaTypsbl, MOJbEM YPOBHS MUPOBOIO OKeaHa U MpUBeieT K
Heb/1aronpusiTHBIM M3MeHeHUsIM B 6uocdepe

He TIpUBeZieT K U3MeHeHusiM B brocgepe
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3arpsi3HeHHe B0/|0eMOB, CBSI3aHHOE C MOBBILIEHHEM TeMIIEPAaTyPhI BOJ B pe3y/IbTare UX
CMeIIUBaHus ¢ 00/1ee HarpeTHIMU MOBEPXHOCTHBIMHU W/IM TeXHO/IOTHYECKHMH BO/JaMH,
Ha3bIBAeTCs:

XUMUYeCcKoe

Ouonoruyeckoe

MeXaHHuecKoe

+TerioBoe

OpraHu3mbl, CII0COOHBIE CYIIeCTBOBATh B CTPOTr0 OMpe/ie/IeHHBIX YCI0BHAX CPebl,
Ha3bIBAKTCA:

3BPUOHUOHTBI

sBpudaru

+creHodary;

+cTeHOKcUnodaru

OCHOBHBIMH NPUPOAHBIMHU ()AKTOPAMH, BIUSIOIIMMHU Ha YHNCIEHHOCTh Ye/I0BeYeCKou
TOMYJISIL{UH, ABJISIIOTCS:

ocobeHHOCTH pesibeha MeCTHOCTH;

+TIMIIeBbIe PeCYpChI;

+3HepreTUYeCKre pecypchl;

0Cc00EHHOCTH K/TUMaTa.

Yro Takoe rio6asbHbIe MP00/IeMbI?:

+ ycTpaHeHUe roJiofa

+ yCTpaHeHUe 3arpsi3HeHUsi OKPY>Kalol[el cpe/ibl

COBOKYITHOCTb HOPMaTUBHBIX aKTOB, YCTaHAB/IMBAIOIMX TIOPSJOK PaljiOHAIbHOTO
WCTIO/Tb30BaHUSI IIPUPOTHBIX PECYPCOB

T0/jaB/IeHre UM YHUUTOKeHHe COPHSIKOB C TOMOLIBIO CIelaM3uPOBAHHBIX HACEKOMBIX,
rpuboB U OakTepuii

I'100a/1bHBIE 3KOIOTHYECKHE P00/IeMbI BbI3BaHbI:

reoJIoruyeCKUMH TIPOLieCcCamMu

KOCMHUYeCKUMU (haKTOpaMH

+BBICOKMMH Te€MIIaMHU TIporpecca

+UCTOIIleHHeM 030HOBOTO 3KpaHa

YTo0 Takoe nepBHUYHOe 3arps3HeHye?:

+3arpsi3HUTEJTH, HEITOCPeICTBEHHO 00pa3yIoIIyecs B X0/le eCTeCTBEHHBIX, TTPOLIeCCOB
+3arpsi3HUTEJH, HeTIOCPeICTBEHHO 00pa3yHolIiecs B X0Zie aHTPOITOT€HHBIX MTPOI[eCCOB
KOJIMUECTBO 3arpsi3HSIOIIMX BEILeCTB, BHOCUMBIX B BOJIOEM CTOYHBIMH BOZAMH
TOCTYTIJIeHWe B OKeaH KOJIMYeCTBa 3arpsi3HUTe e, MPEeBBIIIAIEro CIOCOOHOCTD ero 6bICTPOro
CaMOOUUIIIEHHS

CaMbIMH pacripocTpaHeHHbIMH 3a00/1eBAHUAMHU, KOTOPbIe BOSHUKAIOT

B pe3y/IbTaTre yXyALIeHHS 3K0/I0THYeCKOH 00CTaHOBKH, ABJISIIOTCS:

00J1e3H1 OTIOPHO-ABUTATETEHON CHCTEMBI

WH(EKLMOHHbIe O0Te3HU

+00/1€3HU UMMYHHOUW CHCTEMBI

+00/1e3HM JbIXaTe/TbHOU CUCTEMBI

YkaxuTe moc/ie0BaTeIbHOCTh TEXHUYECKOH PeKYy/IbTHBALIMU 3eMe/Tb

1. mpoBeieHe TJTAHUPOBOYHBIX PAOOT

2. obecrieueHre CTaOMIBHOCTY TPYHTOB

3. HaHeCeHHe TI0JJOPO/IHOTO CJIOS TIOUBBI

4. hopMHUpOBaHNE OTKOCOB, UX TePPaCpPOBAHKE

[TpaBubHLIN OoTBeET: 1,4,2,3.

YkaxuTe 1moc/1eJ0BaTe/IbHOCTh 0M0/I0rHUeCcKOi PeKy/JIbTHBALMU 3eMe/Tb

1. mpoBeJieHHe arpOTEXHUUECKUX MEPOTPUSTHIA

2. mpoBejieHNe (hUTOMETMOPAaTUBHBIX MEPOTPUITUN
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3. BOCCTAHOBJIEHHE BU/IOBOTO Pa3HOOOpa3ust IKOJOTMUECKUX CUCTEM
4. ipoBejieHHe 6HOIOTUUECKUX MEepOTIPUSATHI

[TpaBunbHbIM OTBeET: 1,4,2,3.

Y cTaHOBHUTE COOTBETCTBHE M0 BH/aM MOYBEHHOM 3PO3HH

1. BeTpoBast 1. oBpakHas
2. BoJiHas 2. TpaHlIeHast
3. BOeHHas 3. BbITIacHast
4 .nactouiHas 4. nednsiys

[TpaBubHBIN OTBeT: 1-4, 2-1, 3-2, 4-3
Y cTraHoBuTe COOTBEeTCTBHE

1. npaBunio A. Tunemana 1. IBa BHJla HE MOTYT CYII[eCTBOBATb B OJJHOU U
TOM >Ke MeCTHOCTH, €C/TU UX 3KOJIOTUUeCKUe
1oTpeOHOCTH WJEHTHUYHBI, T.e. eC/TH OHU
3aHMMAaIOT OZIHY U TY K€ 3KOJIOTMYEeCKYI0
HUILLY.

2. npuHyun [.®. T"ayze 2. pOCT pacTeHHUs 3aBUCUT OT TOTO 3/IeMeHTa
MWATaHUs], KOTOPbIM MPUCYTCTBYET B
MUHUMAaIbHOM KOJINYECTBE

3. 3akoH FO. JIubuxa 3. CyllleCTBOBaHue BU/a OIIpe/e/sieTcs
JUMUTHUPYIOLLMMU (PaKTOpamy,
HaxOZAIMMUCS He TOJIbKO B MUHUMYMe, HO U
MaKCUMYyMe;

4. 3akoH B. Illendopga 4. yeMm crieljuUyUHee YCIOBUS CPe/ibl, TeM
OeiHee BHIOBOM COCTaB COOOIIECTBA U TeM
BBILIIE MOXKET ObITh UMC/IEHHOCTb OT/e/TbHBIX
BU/JIOB.

[TpaBunbHLIM OTBeT: 1-4, 2-1, 3-2, 4-3

9ddeKTHBHOCTH 00€33apakKuBaHUA BOJABI /I/Isl MUTheBBIX Ije/Ied )KMBOTHBIX JJOCTUTAeTCs
MPH UCI0/Tb30BaHUH .

[TpaBU/ILHBIN OTBET: XJ0pa

YkaxuTe Han0o/1ee paiMKa/ILHYK) Mepy OXpaHbl BO3YIIHOT0 0acceiiHa OT 3arpsi3HEHUsI:
+3KO0/10TH3a11sl TEXHOJIOTHUYeCKHUX TTPOLIeCCOB

OUKCTKA Ta30BbIX BEIOPOCOB

paccerBaHUe Ta30BbIX BHIOPOCOB B aTMoc(hepy

YCTPOMCTBO CaHUTAPHO-3AI[UTHBIX 30H

YKa)KuTe Haua/IbHBIN 3Tan 0e3B0/HOH U 0€30TX0/JHOH TeXHO/IOTUH MPOU3BO/CTBA:
OUKMCTKA CTOYHBIX BO/|

3aKauKa CTOUHBIX BO/| B I/TyOOKHeE BOZOHOCHBIE TOPU30HTHI

MeXaHUUeCcKasi OUMCTKa

+ 000pOTHOT0 BOZIOCHAOKEHUS

Kakwue 3arpsA3HUTE/IN 32 KOPOTKHM NMPOMEXYTOK BPeMeHH B BO3yX BbIOPaChIBAIOT
00/1b1II0€ KO/THUEeCTBO BPe/JHBIX BelecTB?

MI'HOBEHHBIE

+3a/IroBbIe

JINHEeNHbIe

TOYeUuHbIe

OCHOBHOM NMPUHIIMI 3K0/I0THYECKOT'0 MOHUTOPHHTA

OLleHKa COCTOSIHUSI Cpe/ibl

+HeTpepbIBHOE C/Ie)KeHHe

MO/Ie/IMPOBaHKe yCJIOBUM

TIPOrHO3UPOBaHUE CUTYALIUU
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Boi0poc, nocrynarwmuii B atMocdepy 4yepe3 CIel{HaIbHO COOPY)KeHHbIe ra30Xxo0/bl,
BO3/]yX0BO/bI, TPYObI, Ha3bIBaeTCA

HeIpepbIBHOTO 1elCTBUS

HeopraHW30BaHHBIN

+0praHr30BaHHbIN

TIePBUYHbIN

BbI0poChI, HeMOCPe/JCTBEHHO MOCTYNaIue B arMocdepy 0T TeX WM HHbIX HCTOYHUKOB,
Ha3bIBaIOTCA:

OpraHM30BaHHbIe

+ I1epBUYHbIE

BTOpUYHbBIE

HeOpraHu30BaHHbIE

B 3K0/10rHYecKy0 KOMIeTeHIUI0 0PraHOB MeCTHOT'0 CaMOYyIIpaB/ieH!s BK/IIOUEHO:
yueT MPUPO/IHBIX PECYPCOB Ha TEPPUTOPUH MYHULIMTIAIILHOTO 00pa3oBaHust
yCTaHOBJIeHHe HOPMAaTHBOB KauecTBa OKPY>Katolleil cpe/ibl Ha MYHULIUIIATIbHBIX 3eMJISIX
5KO0JIOrhuecKasi 3KCIrepTr3a MpoeKTOB 3aCTPOVKM HaceeHHbIX MYHKTOB

+ opraHu3ariysi yTUIU3alyy U repepaboTKy ObITOBBIX U MPOMBIIIIEHHBIX OTXO0/[0B

B nessix ycTouMBOro pa3BUTHA U COXPaHeHUs 6uoc(epbl ye/i0BeK:

TOJTHOCTBIO YHUUTOKaeT XUIITHUKOB B 3KOCHUCTeMax

+ peryaupyeT UMCIeHHOCTh MOMY/SALWN OT/ielIbHbIX BUIOB

yBeJIMUMBaeT UMC/IeHHOCTh HaCeKOMBIX-BpejuTe e

YBeJIMUMBAEeT UMCIeHHOCTh XUIJHUKOB B 9KOCHCTEMaxX

UT0 0THOCHUTCA K aHTPOMOreHHBIM HCTOUYHHUKAM 3arpsa3HeHusi atMocdepnbI?
BbIBETPHBaHUE

JIeCHBbIe TI0Kaphbl

+BBIXJ/IOITHBIE I'a3bl

MbUTbHBIE OYpH

Kakas 3ko0/10rusi H3yuaeT B3auMo/efiCTBHe Ue/I0BeKa KaK 0H0CoMa/IbHOTO0 CyIIecTBa C
OKPY)KaIOIUM MUPOM:

VH)XeHepHasi 5KOJIOTHsl

+ 3K0JI0rus

ryiobanbHast 9KOJIOT sl

TIPUKJ/Ia/IHasi SKOJIOTUs

CucreMa /|/IMTe/TbHBIX HAO/TIOAeHUH 3a COCTOSTHMEM OKPY)Kalollei cpe/ibl M MPoLeccaMu,
MPOMCXOAAIIMMH B IKOCHCTeMax U 6uocdepe, Ha3bIBaeTcs

MO/leTMpOBaHueM

+MOHUTOPUHTOM

MeHeI>KMEeHTOM

TIPOrHO3UPOBaHUEM

K KakoMy BH/ly HCTOUYHHKOB 3K0/IOTHYECKOTr0 IPaBa OTHOCUTCH YCTaB
nepepadaThIBaIONIEro NpeAnpUATHS?

+ JIOKa/IbHbIM HOPMAaTHBHBIM MPaBOBbIM aKTaM

K MYHULIUIATbHBIM HOPMAaTHBHBIM IMPaBOBBIM aKTaM

K ITPaBOBBIM 00bIYasM

K 17100a/TbHBIM HOPMAaTHBHBIM IPAaBOBLIM aKTaM

YTo He OTHOCUTCA K (pr3HYeCKHM 3arpA3HUTE/ISIM OKPY’Kaloliel MPHUPOAHOH cpeabI?
IyM

BUOparust

3/IeKTPOMarHUTHBIE U3/TyUeHUsT

+ paiIMOaKTUBHBIE BEIOPOCHI

Ykaxurte aBa u3 3akoHoB b. Kommonepa:

«YesoBek BIipaBe OpaTh OT MPUPO/ILI BCE»
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+«IIpupoja 3Haer yurie»

«OKOHOMMUYECKOe pa3BUTHe TIPeBbILLe BCero»

+ «Hunuro He faetcd gapom»

YcraHoBuTe COOTBETCTBHE MKy IPUMeHseMbIMH NeCTUL/aMHU U JKUBbIMHU
Opra”Hu3sMamMu

1. akapuL b1 1. HaceKoMbIe

2 . repOULIN/IBI 2. KJIemu

3 . UHCeKTUIW/IbI 3. TpUOBI

4 . pyHrUIUBI 4. COPHSIKM
5.)KMBOTHbBIE

[TpaBubHBIN OTBeT: 1-2; 2-4; 3-1; 4-3.

BapUaHT 3aaHus 19.
Y craHoBUTe COOTBETCTBHE MeXy NeCTULIH/aMH Pa3/IMYHbIX K/IACCOB OMACHOCTH

1. ype3BbIUAKHOOIIACHBIE 1. 3 ks1acc onacHOCTH
2. BBICOKOOMAaCHbIe 2. 1 Kj1acC 0MacHOCTH
3. yMepeHHOOIaCHbIe 3. 4 Kj1acC OracHOCTH
4. HeoracHbIe 4, 2 KXj1acc OMmacHOCTH

5. 5 KJ1acC OracHOCTH

[TpaBubHBIN OTBeT: 1-2; 2-4; 3-1; 4-3.

Bonpocbl onpoca:

1. HaiiTe onpeeneHyst abMOTHUECKUX U OMOTHUYECKHX (haKTOPOB.

2. Kakue rpymmbl 6UOTHUECKUX ¥ abMOTHUeCKUX (JaKTOPOB BbI 3HaeTe?

3. Kakue ¢akTopsl cpefibl OTHOCATCS K rpytre 3gadruueckux, oporpadmuiyeckux?
OxapakTepusyiTe UXx.

4. [HaiiTe onpeiesieHre TIOHATUIO IMMUTUPYIOIIUN (hakTop.

5. Kakue ¢akTopbl OTHOCATCS K PUTOT€HHBIM?

6. Kakoga crierjuuika feiicTBHs 300reHHbIX (haKTOPOB?

7. [aiite oripefesieHre aHTporioreHHoro ¢akropa. [lepeuniciuTe Tpyrinbl aHTPOIIOT€HHBIX
(hakTOpOB 1 0OBSICHUTE, KaK TIPOSIBIISIETCS] MX /IeHCTBUE.

8. Kakwue (akTopsl Ha3bIBatOTCSl TMMUTHPYIOLLIMU ?

9. Ccdopmynupyiite 3akoH MuHUMyMa FO. JInbuxa.
10. B uem crietmduka 3akoHa TosepanTHocTu B. lendopaa?

11.  [aiiTe onpejesieHre TIOHSATHIO SKOJIOTUuecKuii ¢akTop?

12.  [aiiTe onpefiesieHye TMOHSTHIO SKOJIOTUYECKasl BaJIeHTHOCThb

13.  TlpuBeauTe MpUMepy aJarnTarys TUIAHKTOHHBIX, HEKTOHHBIX M O€HTOCHBIX (hOpM

14. Kakue 30HbBI pa3/MuaroT B 3aBUCHMOCTH OT TTyOUHBI?

15. KakoBa 3kosornueckasi pojib B BOZ0eMax ruZipoOMOHTOB — (GU/IbTPaTOPOB?

16. Kak ByiusieT HU3Kast TVIOTHOCTD BO3/iyXa Ha 0OWTaTe/iel BO3YIITHON Cpebl?

17. HazoBure ra3osblii COCTaB BO3ZyXa.

18.  Ha3oBuTe 0c06eHHOCTH Ha3eMHO-BO3/[yLIIHOMN Cpe/ibl )KU3HHU.

19. YeM 00yC/IOBIEHO KO/TMUECTBO Pa/Iual[iH, JOCTUTAIOIIel TTIOBEPXHOCTH 3eMJIn?

20. Ot yero 3aBUCHUT OCBELLleHHOCTb Ha [TOBEPXHOCTH 3eMJIU?

21. [TpuBeuTe IpHUMep afanTalMi pacTeHUi K U30BITKY M HEIOCTaTKy CBeTa.

22.  Kak u3mMmeHseTcst (D OTOCHHTE3 B 3aBUCMOCTH OT UHTEHCHBHOCTU CBeTa?

23.  IlpuBeguTe npuMepsl afjanTaly K TeMIepaTypPHbIM U3MEHEHUsIM Y Ha3eMHbIX
OpraHv3MOB.

24. Kak BvsieT XMH3M (KMCJIOTHOCTB, COJIEBOM PeKUM) IT0YB Ha ITOUBEHHBIE OPraHu3Mbl?
25. Kakue (akTopbl BMUSIIOT Ha (hU3M0/I0TMUECKYI0 I0CTYITHOCTD /I PaCTeHUM (hr3ruecKou

BO/IbI TTIOYBBI?
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26. [TpuBerTe IpUMeEpBI KaXKI0M TPYNIbl Mapa3vuTOB: KTO- U SH/0INAPa3UTHI;
CTal[MiOHapHble ¥ BpeMeHHbIe [1apa3uThl; [IOCTOSIHHbIE U [TepUoiuuecKue.
27.  Ha3oBuTe OCHOBHbIe 3KOJIOTHUeCKMe afarTaljii BHYTPeHHUX [1apa3svuTOB

28. UeM mapa3uThl OTJIMYAIOTCS OT Mapa3uTOU0B?

29. Ha3oBuTte 0c06€HHOCTH 1 KOJIOTHUECKHE TTPEUMYIIeCTBa Tlapa3ruToB.

30.  [aiiTe onpejeneHue TEPMUHY TOMY/ISLIAS?

31. Kakoe MmecTo 3aHuUMaeT TOMy/sus B 0OIIell uepapxWyecKOWl CHCTeMe YPOBHel
OpraHu3aly )XKMBOM MaTepum?

32. Kakumu coricTBamMu 006/1a/1aeT TIOTTYJISAIUS?

33. Yto Ha3biBaeTcs JeMorpapuuecKiMy XapakTepPUCTUKaMU OIS ?

34. Kakue nokaszaTtesm xapakTepu3yrT YMCIEHHOCTb MOMYJISLIUA?
35.  IlpuBejuTe BO3pacTHYIO, MOJIOBYIO U 3TOJIOTUYECKYIO CTPYKTYPY MOMY/ISILIUIA.

36. Uro Takoe AguHamMuka nonyasanuu? Kakoe 3HaueHue OHa UMeeT /i CyLLieCTBOBaHUSA

OpraHu3MoB?

37.  Kak IIpoucxoAuT camoperyJsLys YACAeHHOCTU MOIYJISALUU?

38.  [laliTe XapaKTepUCTUKY KPUBBIX BbDKUBaHUSI M KDUBBIX POCTA MOMYJISLIUN.
39. OO6BsicHUTe, KaKMM 00pa3oM 00ecrieurnBaeTCsi FOMeoCTas TOMyJIsLUH.

40.  [latite ornpezesieHre OHoIieHO3a, OroToma, 6roma.

41.  Kakwue opranu3Mmbl, obuTaroiie B O1oLIeHO3€e, HAa3bIBAIOTCS JOMUHAHTHBIMU?
42, YeM mpe/icTaB/ieHa BepTHKa/IbHasi CTPYKTypa OuolieHo3a?

43. Kakue 31eMeHTbI TOPU30HTA/TBHOM CTPYKTYPBI OHOLIeHO3a BbI 3HaeTe?

44, Yro Takoe Tpoduueckasi CTpyKTypa brorieHosa?

45. UeM 1npoAyLIeHThI OTJIMYalOTCSA KOHCYMEHTOB?

46. KakoB utor fesTenbHOCTUA peiyLleHTOB B OUOIeHO3€e?

47. Yro Takoe TpopuuecKuii ypoBeHb?

48.  UTto Takoe 3KOJI0THYeCKas MUpaMu/ia, KaKye THITbI 3KOJIOTUUeCKUX MMpaMu/, Bbl 3HaeTe?
49.  Uem ompepensieTcst MPOJyKTUBHOCTh OMOIIEHO30B?

50. YTo Ha3bIBaeTCsl YUCTOM MepBUYHON MPOAYKLMEN U Kakoe 3HaueHre OHa UMeeT [1Jisi
(YHKIIMOHMPOBAHUST OMOJIOTUUECKUX CUCTEM?

51.  CdopmynupyiiTe 3aKOH NUpaMU/ibl SHEPTUM.

52. Kak Ha3bIBaeTCst mepexo/iHasi 30Ha MEXXy IByMsi OHOLIeHO3aMU?

53.  [lautTe orpeziesieHre 3KOJIOTMUeCKOW HHULLY.

54.  Kakou yuyeHbll BB/l TEDMHUH «39KOCUCTEMa»?

55. [TosicHuTe pa3muuusi MeXy TTOHSTHSMU «OUOTe0LIeHO3» U «9KOCHCTEMa».
56. Kakuie ObIBarOT 3KOCUCTEMbBI B 3aBUCMMOCTH OT pa3mepa?

57. [IpuBeauTe rip¥Mepbl SKOCUCTEM.

58. Kakue npu3Haky NpUCyLLX eCTeCTBEHHbIM 5KOCHCTeMaM?

59. YTo Ha3bIBaeTCs CyKijeccrel, uto o0yciaB/iuBaeT eé BO3HUKHOBeHUe? [IpuBeauTe
MIpPUMephbI CyKL|eCCUM.

60. YemM nepBUUYHas CYKLIECCUSI OT/IMYAETCS OT BTOPUYHOW?

61. HazoBuTe oTmunTebHbIE MPHU3HAKK OHOTe0I|eH030B 1 arpo0HOLIeHO30B.

62.  [laiiTe onpezeneHue 6uocdepsl.

63.  Kakue CTpyKTypHbIe UaCTH Hallleil TlaHeThl BXO/ST B cOCTaB brocdepsi?

64. KakoBa npoTspkeHHOCTb Orocdepbl 3eM/H 110 BepTHKAIIN?

65.  Kro siB/IsieTCst OCHOBOII0/IOKHUKOM yueHUst 0 buocgepe?

66.  Oxapakrepu3yiiTe CBOMCTBA 1 (PYHKIMHU >KMBOTO BelljecTBa Orocdeps.

67.  [laliTe onpezeneHuss OMOKOCHOTO Bell[eCTBa TJIaHeThI.

68.  [lauTe omnpezeneHss KOCHOTO BellleCTBa IJIAHETHI.

69.  [laiiTe orpeseneHuss OMOreHHOTO Bell[eCTBa TJIAHeTHI.

70. Kak ocy1ecTBisieTcsi IOTOK HEPTUy ¥ KPYTOBOPOT BelllecTB B Grocdepe?
71. KakoBbl OCHOBHBIE 3Tarbl 9BOJIIOLUN OMochephI?

72. Kak mogpasgensiercsi buocgepa?
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73. Uro Ha3biBaeTcst Hoochepoii 1 ouemMy repexo/i K Heli Ha 3eMJie He OCYILeCTB/ISIeTCs ?
74.  Uro Takoe 6uopa3HooOpa3ue?

75. PoJstb pacTeHu# 1 XMBOTHBIX B Orocdepe 3emiu.

76.  PacckaxuTe 0 Mepax OXpaHbl PeJIKMX )KUBOTHBIX, [IPUBeJMTe TIPUMeEPbI UX CIIaCeHUs OT
rubesn.

77. Korpa B Poccuuy Hauanvch BecTrCh KpacHble KHUTH?

78. OpraHusMbl, KaKMX KaTeropyi pucka 3aHocsTcsl B KpacHyro KHUTy?

79.  Ha3zoute ¢opmbl OOIIT u faiiTe uX XxapaKTepUCTHUKY.
80. B kakux OOIIT cambli1 CTPOryi OXpPaHHBIN PEXXUM?

81. C Kako¥ 1je/Tbi0 co3/1ar0Tcst OrochepHbIe 3arT0BeHUKHU?

82. Korpga u rae 6sutu co3gansl repsbie OOITT?

83. Ha3zoBuTe nu3BeCTHLIe BaM 3arioBeJHUKU B Poccuu.

84. HasoBute u3BecTHble BaM 3aka3HUKU B Poccun.

85.  HasoBurTe M3BeCTHbIe BaM Hal|MOHa/IbHbIE NTAPKU Y NTaMATHUKY TIPUPO/bI B Poccuu.

86.  Kakwue OOIIT umerorcst B Kocrpomckoii obmactu?

87. Kakogo 3nauerne OOIIT B pelieHUH 3K0OJIOTHUECKUX TIpo0IeM?

88. B ueMm onacHOCTb UcUepriaeMOCTH IPUPOZHBIX PecypCcoB?

89. Kakass B3aMMOCBSI3b CyLeCTBYeT MeXKJy CTeIeHbI0 MCII0/Ib30BaHUS TIPUPOJHBIX
PecypCoB U 3arpsi3HeHHeM OKpYrKarolen cpefibl?

90. ['po3uT /11 yesioBeueCTBy peCypCHbI TOMOA?

91. KakoBo aHTpomnoreHHOe BO3/ieMCTBUe Ha MUTOCGhepy?

92. OxapakTepu3syiTe 3p03HI0 [0UB U NTPUUMHBI €6 BOSHUKHOBEHUS], MOC/Ie[CTBUS.

93. I[TpuBenuTe puMepbl OOPBOBI C FPO3Ueli TOUB.

94, HaszoBuTe NCTOYHMKHY 3arpsi3HeHMUs [IOYBHI.

95. UTo Takoe peKy/bTUBaLMS 3eMeJib? YKaKUTe eé BU/bI U JTallbl.

96. Kak ocy1iecTB/isitoT OUOIOTHYECKYIO PeKY/IbTUBALUIO 3eMeb?

97. Yro takoe atMocdepa? CTpoeHHe U XUMUUECKUI COCTaB aTMOC(]epBbl.

98. OxapakTepusyiTe MpoLecchl, MpoTeKawllde B aTMocdepe: LUPKY/ALUS BO3AYLIHBIX
TOTOKOB, CAaMOOUUILleHUe, TTIePBUYHOE Y BTOPUUHOE 3arpsi3HeHusi aTMoc(hepsbl.

99. Ha3oBuTe UCTOUHUKM 3arpsi3HeHust aTMochephl B TOpPoJax U Ce/IbCKOM MeCTHOCTH.

100. Hasosure rinobanbHble Mpo6ieMbl 3eMHOM aTMOCGephbI.

101. UT0 Takoe 030HOBBIM 5KpaH? B uéMm ero 3HaueHue M KaKOBBI TyTH COXPaHEHUs?

102. UTo Takoe CMOT M KaK OH BO3HUKAeT?

103. Ha3zoBwute Mepbl 60pbOBI C IIIYMOBBIM 3arpsi3HEHUEM.

104. [IpuBeguTe OCHOBHbIE MeTOAbl OUMCTKM OTXOJSIIUX Ta30B MPeANpUsATHN (Cyxue,
MOKPEI€, 3/IEKTpPUYECKHe, abcopOIL[MOHHEIE, azicopOI[OHHBIE, KaTaTMTHUeCKue,
KOH/IeHCaLlOHHbIE).

105. KakoBa poJib 3e/ieHbIX HacaXK/leHHH B yayullleHHd KauecTBa aTMOChepHOro Bo3yxa?
106. KakoBo 3HaueHue BO/ibl B NPUPO/ie, MTPOMBIIIEHHOCTH U CEIbCKOM XO3SIMCTBe?

107. [IpyBeauTe faHHbIe O pecypcax IpecHbIX BOJ U XapaKTepe UX paclipe/e/eHus.

108. [atiTe XapakTepUCTUKY rupocdepsl 3eMiu.

109. HasoBuTe UCTOUHUKHU 3arpsi3HEHUSI BOJHbBIX IKOCUCTEM.

110. B uem onacHOCTB 3arpsi3HeHUs1 BOJHbBIX PECYpCOB?

111. Ha3zoBwuTe criocoOb! yTH/INM3ALUN CTOUHBIX BOZ,.

112. OxapakTepu3ylTe OCHOBHbIE METO/|bI OUMCTKUA CTOUYHBIX BOJ, (MexaHu4eckue, (pH3UKO-
XUMUYEeCKHe, XUMHUUYeCcKre, OMOXUMHUUECKHe).

113. [Touemy Heobxo MO OXpaHsThL OosoTa?

114. B uem cmbicT Mogenu ycToWuMBoro pasButHs obmectBa? Ilytu ee peanmu3anuu B
Poccum.

115. HasoBure 3azjauu crieiuanrcToB (300MH)XEHEPOB U BeTepHHApPHBIX Bpauei) 1o oxpaHe

TIPUPO/IHOM CpeJibl.
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116. OxapakTepu3yiTe MPUUUHBI TJI00a/MBHBIX MPO0JIEM uesioBeuecTBa: JemMorpaduuecKuii
B3pbIB, COKpallleHWe TMaXxOTHbIX Yro/ud, TOJIofl, W3MeHeHHe K/IUMara, O30HOBbIe bIDbI,
KUCJIOTHBIE TOXKIH.

Bomnpocbl KOHTPO/IbHOM PadoThI M0 TeMe: «IKOJIOTHs U 0XPaHa MPUPoAbl. Opranusm u
cpeja. buocdepa u uenoBek»
Bapuanm 1
1. ChopmynupyiiTe 3aKOH KOHKYPEHTHOT'O UCK/ItoueHus ["ay3e.
2. Kakue pakTopbl OTHOCATCS K GUTOTeHHBIM?
3.YUTo Takoe ajanTtaius opraHmusmar
4.ChopmynupyiiTe 3akoH biekmaHa.
5. IlpuBeuTe NprMepbl alanTaliiy >KUBOTHBIX K 3aCyLIUBbIM yCJIOBUSIM CPeJbl.
6. Cpopmynupyiite 3akoH [llendopaa.
7. UTo Ha3bIBaeTCs )KU3HeHHOU opMoii ? TIpuBenTe MprUMephl )KU3HEHHBIX (DOPM Y XKUBOTHBIX.
8. Chopmynupyiite 3akoHbl b. KomMmoHepa.
9. Cdhopmynupyiite ripaBuio beprmana.
10. [JatiTe onipesie/ieHHe aMeHCaTM3MY.
Bapuaum 2
. Kakwue rpynmbl abrotnyeckux U 6MOTUYeCKUX (DaKTOPOB BhI 3HaeTe?
. Copmynupyiite 3akonbl FO. Oznyma.
. B uem crierjucduika 3akoHa TosiepaHTHOCTH B. Illendopaa?
. MaiiTe onipeiesieHre MyTyaau3My.
. [IpuBeaUTe IpHMepHI aflaNTaliii pPacTeHWH K 3aCyIIVIUBBIM yC/IOBUSIM CPeJibl.
. Kakue ¢akTopsl cpesibl Ha3bIBatOTCS 34admyeckumu? OxapakTepusyiTe UX.
. ChopmynupyiiTe rpaBuio AieHa.
. Kakue ¢akTopsl Ha3bIBatOTCSl TMMUTUPYIOLLIMU?
. [Tepeunc/IUTH TUMBI KOMOWHAIIUN TOMOTUITHYECKUX PEaKIUM
10. CopmynupyiiTe 3aKOH KOHKYPEHTHOT 0 UCKtoueHus ["ay3e.
Bapuanm 3
. IlpuBeauTe KnaccU(UKaLMIO PACTEHUM M0 OTHOLLIEHHIO K UHTEHCUBHOCTH OCBeIlleHHSs.
. B uem cmbicn 3akoHa endopaa.
. Chopmympyiite 3akoH MuHHMyMa FO. JTnbuxa.
. Ilepeuncnvre akTOpbl KOCMUUECKOTO BO3/I€CTBUS Ha 3eMJIIO.
. [MaiiTe onpefiesieHre KOMMEHCATNU3MY.
. [IpuBeaUTe TIpHMeEpHI aZiarTallii XKUBOTHBIX K 3aCyII/IUBBIM YCJIOBUSIM CPe/bl.
. [TepeuniciivTe TUITLI KOMOWHALUM TeTEPOTHUITMUECKUX PeaKIHil.
. Chopmynupytite nipaBuso ['norepa.
. CchopmynupyiiTe 3aKOH KOHKYPEHTHOI'0 MCK/ItoueHust ["ay3e.
10. Kakue (akTopbl OTHOCATCS K IpyMIe oporpapuyecKkux?

O oOoONOUTL A WN -

OO UlLh~, WN -

N3 : «JKosoruueckue npoodieMbl COBPEMEHHOCTH M IMyTH UX PEIIeHUs» 3K0/102UudecKull
npoekm: pechepam+ npesenmayus + cmeHeazema (paboma e manbix 2pynnax)
Temamuka MUHU-NpoeKmo:
'nobanbHOe M3MeHeHMe Kumara
Herpazanys nous
Cokparrienve 6ropasHoobpasust
O30HOBBIE [BIPbI
Kucnortsbie goxau
3arpsi3HeHHe 0KOJI03eMHOI'0 KOCMUUeCKOI0 TTPOCTPaHCTBa
3arpsi3HeHUs peYHbIX 3KOCUCTEM
3arpsi3HeHHe MOPCKUX 5KOCUCTEM
OTtxo/p1 (MyCOp) — KaK 3K0JIoTh4eckast mpobsiema

LN AWM=
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10. CokpallieHue 1eCoB Y UX Jerpajarus

11. OHepreTu4yeCcKU KpU3UC U SKOJIOTHS

12. Hemorpaduueckuii kpusnc [emorpagpuueckrii B3pbiB
13. HeratuBHOe B/IMsIHME )KMBOTHOBO/ICTBA Ha SKOJIOTUIO
14. Okosornyeckast cutyanus B KoctpoMckoii ob1actu
15. PagvanonHoe 3arpsi3HeHuve

16. 3arpsisHeHue atMocgepbl

IIpoMe)XyTOUYHBbIM KOHTPO/Ib 1o Mojy./ax0 IT1
KonnokBuym: «HaciegcTBeHHOCTh U U3MEHUYUBOCTb. JBO/IIOLMS OPraHU4ecKoro Mupa.
OCHOBBI 3K0/I0TUH».
KomnbomepHnoe mecmuposaHue (TCk):
TecT #/1 KO/JIOKBUYMa 110 MoZy/to 3: «HacmencTBeHHOCTh M MIBMEHUMBOCTb. DBOJIIOLIUS
opraHnyeckoro mupa. OCHOBBI 3KOJIOTHH» COCTABJISIETCS] U3 TECTOBBIX BOIPOCOB TEM 3TOT0
MOZYJIA.

Bormpocs! Ko/u10KBUYMa:

1. HacnenctBeHHOCTDb, M3MEHUMBOCTD U cpefa. ['eHoTur 1 deHoTur. MogudrkalioHHast
1M3MeHUMBOCTh. Hopma peakiuu.

2. JOMHHaHTHOCTB U peLiecCMBHOCTb. OnbIThl [. MeHpens. Asie/ibHble FeHbI.
['oMO3UTroTHBIE U TeTePO3UTOTHbIE OPraHU3Mbl. MHO)KeCTBEHHBIN asljie/Tu3M.

3. He3zaBucumoe pacnpezienenve reHoB. JIUruOpuHbIe ¥ MOJUTHOPUAHBIE CKPEI[UBaHMS.
XPpOMOCOMHBIE OCHOBBI pacllel/IeHUs] U He3aBUCUMOT0 Tlepepacripe/ie/ieHysi TeHOB.

4. HacnencrBeHHOCTD, cLierieHHas € 10JIoM. MexaHu3Mbl TeHeTUUeCKOro OTpe/ie/leHUst
rioJia.

5. CoBpeMeHHast KOHI[eNIus TeHa. [IpobumMocTs reHa. KoHIenus «ouH reH — OfuH
TIOJIUTIEIITU .

6. CTpyKTypa U CBOMCTBa reHeTUUeCKOro Koga. TpursieTHoCTb. HerepekpbiBaeMOCTb.
JIuHelHOCTb. BBIPOXKIEHHOCTh.

7. MeTo/b1 U3yueHust Hac/e[CTBEHHOCTH UesioBeKa. [eHeasoruueckuil, LIMTOreHeTUueCK1H,
MOMY/ISILIMOHHBIHN, O/TM3HEIOBBIM U MOJIEKY/ISIPHO-TeHeTHUe CKH e MEeTO/IbI.

8. leHeTHueCKast UHAVMBUAYATbHOCTb. PeKOMOWHALIYS TeHOB U TeHeTHUeCKUi
rosiumMopdu3m. bivkaiiiiie v oTaneHHbIe TI0C/IeICTBUS O/IM3KOPOACTBEHHBIX OPAKOB.

9. [MTaTrosoruueckast Hacjae[CTBEHHOCTb. HacieicTBeHHbIE 00/1€3HU )KUBOTHBIX.

10. leHeTHUeCKye TIPUHLIUIIBI AUATHOCTHKH, JieUeHUs] U MPOoMUIaKTUKU Hac/le/[CTBEHHbBIX
6o/1e3HeH.

11. ITpencraBnenus 06 3BosmoLyu 10 Yapsib3a JlapBuHa. OBOJIOI[MOHHBIE TIPe/ICTaB/IeHUS B

aHTUYHOM MUpe. MeTadu3nueckre KOHLeNLMU 310Xy Bo3poxaeHus.

12. [oktpuHa abuoreHe3a u ee onpoBep>keHue. Pabotel @. Pexu u JI. [Tactepa. PasButue
WJieu 0 Moc/e0BaTeTlbHOCTU U TpaHC(hOpMaLMy MPUPOAHBIX Tes. Teopus sBomoun XK.
Jlamapka.

13. Y. lapBUH U ero Teopus 3BOIOLMU. [IBYKYILME CU/IbI SBOJIIOLMHA. MexaHu3m
ecTeCTBeHHOTO 0TOOpa. 3HaueHre JapBUHM3MA /IJIsi pa3BUTHS OMOIOTUN.
14. CoBpemeHHbIe TpeJCTaBIeHUsI 0 TIPOUCXOXKIEeHUH XXU3HU. KpealluoHUCTCKue

KOHLlenyy. KoHLenuy ecTeCTBEHHOI0 IIPOUCXOKIEHUE )XU3HU Ha 3emiie. Kocmuueckoe
NpoucxoXxzeHue. ['unoresa naHcrnepMuu. 3eMHOe IIPOUCXOXKEeHKe.

15. Teopust A.M. OnapuHa. Mogenb npeO6roTHUeCKOM IBOMIOLIUH.

16.  Xop, rnaBHble Harpas/IeHUs U [J0Ka3are/bCTBa IBOJIIOLUU.

17. OcHOBHBIe 3Tarbl Pa3BUTUA XKU3HU Ha 3emiie.
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18.  YueHue o MUKpO3BOMOLIMH 1 BU000pa3oBanue. Kpurepun Buzia. MexaHU3Mbl
BU/I000pa3oBaHusl. Ajionarpuyeckoe U CUMIIaTpuuecKoe BUj000pasoBaHre. MrHOBeHHOe
BHZI000pa3oBaHue. YCTOMUMBOCTb BU/IOB.

19. [TonyrnALys, Kak 371eMeHTapHasi eJUHHUI]A SBO/TIOLMN. 3aKOH Xapau-BaitHbepra. PaboTsl
C.YetBepukosa.

20.  ®akTOopbl 3BOJIIOLMU: U3MEHUHNBOCTb, MUTPALUs, TTOMY/ISALMOHHbIE BOJHbI, U30JIALUS,
6oprba 3a cyiecTBOBaHHe, eCTeCTBeHHBIN 0TOOD, /pelit reHoB.

21. B3rsigbl Ha aHTpOIIOreHe3 B TIPOLLIIOM. AHTUYHBIE TIpe/icTaB/ieHus. ['urores3a
anporioreHe3a JK.JIamapka. HayuHast Teopusi antporioreHesa Y./lapBrHa.

22.  KoHuernuys )KMBOTHOT'O IPOUCXOKeHUS yesioBeKa. MecTo uesioBeKa B CUCTeMe
JKUBOTHOTO Mupa. CXO[CTBO U OT/IMUKE YeI0BeKa U )KUBOTHBIX.

23. [TpourcxoxgeHre yeoBeKa. JTarbl aHTPOIIOreHe3a.

24. Pachl ¥ UX MIPOUCXOK/IeHUEe. DKOIOTUYeCcKoe pa3HooOpa3re COBPEMEHHOTO UesIoBeKa.
25.  Abuornueckue ¢akTopbl. O0IHe 3aKOHOMEPHOCTH /1eHCTBHS aOMOTHUeCKUX (DaKTOPOB
Ha >KUBbIe OPraHU3MbI. AJIaNTalluy OPraHU3MOB K BaKHEHIIIMM abUOTHYeCKUM (haKTOpPaM CpPefibl.
26.  buortuueckue akTopbl. PopmMbl OUOTHUECKUX OTHOILIEHUH: MyTya/ii3M, KOMMeHCaIu3M,

«OKepTBa-3KCITyaTaTop», KOHKYPEeHIIWs1, aMeHcann3M. HeliTpamuam, Kak ocobast hopma
OMOTHUYECKUX OTHOILIEHUMN.

27. @aKTOopHI 3alUTHI OpraHu3Ma (MMMYHUTET). OCHOBHBIE 3aI[UTHBIE CTPYKTYPbI
opranu3ma. OXpaHuTe/bHask po/ib UMMYHUTETA. VIHGMEKIMOHHbIM UMMYHUTET. BpoXK/jeHHbIH
MMMYHUTET.

28. OcCHOBHbBIe Cpeibl )KU3HU U aiariTallid OPraHu3MoB K HUM. JKr3HeHHbIe (POpPMbI
OpraHu3MoOB.
29. Oxkonorus nonyisagui. O61ye Mony/ISIUOHHbIe XapaKTePUCTHUKU. Bo3pacTHasi U 1oJioBast

CTPYKTypa nonynsuuu. TepputoprasabHble OTHOLIEHHMS B TOMY/IALMU. [ pymnnoBas opraHv3ays
JKUBOTHBIX. D¢ deKT rpynmnsl. [JoMuHUpOBaHUe U uepapxus. Peryasmus yucieHHOCTH.

30.  Tlogpa3pmenenwst ¥ rpaHULIbI Orocdepsl. Turisl BemecTB B 6uocdepe. Oripeaenstoiast
POJIb )KUBOI'O BelljeCTBa.

31. Okonoruyeckue cucteMbl. CTpyKTypa U QyHKIUS SKOocHcTeMbl. OCHOBHBIe
(yHKLIMOHa/IbHbIE PYIIIbL: IPOAYLIEHThI, KOHCYMEHTBI, pefyLieHThl. Llenu nuranus.
Tpoguueckue ypoBHU. DHepreTuyeckue NpoLecchl B 5KOCHCTEME.

32. YcroruuBocTh 3k0cucTeM. OCHOBHbBIE THITBI JMHAMUKUA KOCUCTEM U UX MPUYMHBI.
Okosiornyeckre cykueccuu. [IpogyKTUBHOCTE 5KOCUCTEM Ha Pa3HbIX CTaUsAX CYKLIeCCHU.
KnmakcHbie coo0imiecTsa.

33.  Buppl 3arpsi3HeHUN OKpY)Katolllel IPUPOHON CpeJibl: (PU3nyecKue XUMHUYeCcKre U
6uonornyeckre. VX BvsiHMe Ha OPraHU3M YeioBeKa, )KUBOTHBIX U PaCTeHHUH.

34.  BnusgHMe oTpac/ell HApPOAHOIO XO35IMCTBA HA COCTOSTHUE OKpY)Karolliell MpUpPOJHOMN
Cpejpl.

35.  Kpyrosopor BeljecTs.

36. ['ennas unxenepus. Beigenenue JIHK. ®epMmenThi-pecTpyrkTassbl U pectpukuus JTHK.
37.  Knerounas unxeHepusi. KiieTouHasi UH)XeHepysl y )KUBOTHBIX U YeJlOBeKa.

Tabsurja 5 — Kpurepun orjeHKH c(hOpMHUPOBAHHOCTH KOMITETEHI[UI

Koj 1 HavMeHOBaHMe Kputepuu olieHHBaHHUsI CHOPMUPOBAHHOCTHA KOMITETEHIUU
WHWKATOpa JOCTHKEHHUS YaCTHU KOMITETEHITUH)
KOMIETeHIUH (4acTH Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
KOMITeTeHLUH) COOTBETCTBYET OL|eHKe COOTBETCTBYET COOTBETCTBYET
«y[IOBJIETBOPUTETHHO» OL[eHKE «XOPOIIIO» OLIEHKE «OT/TUUHO»
50-64% ot 65-85% ot 86-100% ot
MakCHMaJbHOro basia MaKCHMaJ/IbHOI'O MaKCHMaJ/IbHOT O
Oana Oanna
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OIIK-1.1 UJ-1 onk-1

3HaThb:

- CUCTEMAaTHKY U
6uopasHoobpa3sue
OpraHW3MOB;

- TIpaBUJIa JIMYHOW TUTHEHBI
1pu paboTe C )KUBOTHBIMH;

NOPSIIOK ~ MICCIIeJOBaHMS
OpraHoB u cucTem
opraHu3sma Tpu
onpe/ie/IeHUH ero
OroI0rMYeCcKoro cTatyca
-3aKOHOMEPHOCTH
(bYHKLIMOHUPOBaHUS
OpraH13MOB pasHbIX

YPOBHeli opraHu3salLuy;
OIIK-1.2 N]I-2 onk-1

YMmets:

- TIPOBOZIUTH JTabopaTOpHbBIE
u (byHKLMOHATbHBIE
WCCIIe/IOBaHUS
HeoOXoUMbIe JUTST
orpeie/ieHust
Ouosoruyeckoro  craryca
OpraHusma, 00OBSICHATH
TMIPOLIECCHI, TIPOUCXO/SIIINEe
B Opraiu3me, C TOUKHU
3peHust
00111e610TOrHUeCKUX
3aKOHOMEPHOCTeW;
OIIK-1.3 Y/1-3 onk-1
Bnagets:

-[PaKTUUYECKUMH HaBbIKaMH
TIPUMEHEHHUsT K/TaCCUUeCKUX
METO/IOB UCC/IeJOBAHUS 1
VICITO/Tb30BaHMsI OCHOBHBIX
010/IOrMUeCKrX 3aKOHOB B
orpe/ie/IeHu|
OM0JIOTUYeCKOTOo CcTaTyca
OpraHv3Ma | rpoBeZieHusI
ayTIKOJIOTHUECKOTr0
MCC/IeJOBAHMS.

He coBceMm TBepj0
BJIa/leeT MaTepraioM
10 TeMaM MO/,
3HaeT TOJIbKO OCHOBHBIE
TeopeTUuecKue
TI0JI0>KEeHHsI U3y4aeMOoro
KypCa, BBITTOJTHSIET
TeKyIIUe 3a/laHus TI0
mucuuniuvne. [Tpu
OTBeTax /I0MyCKaeT
MaJsoCyleCTBeHHbIe
TOTPEIHOCTH,
VCKa)KeHUsI JIOTMueCKOou
1oc/ieloBaTeTbHOCTH
13/1araeMoro
MaTepuarsa, HeTOUHYIO
aprymeHTaLuIo
TeopeTUYeCKUX
TOJIO)KeHUH Kypca.
YwmeeT NpoBOAUTE
HCC/IeIOBAHUS
Heo0XOoUMbIe JI/1s1
orpefie/ieHUst
OMOIOrUYeCKOro
cTaTyca OpraHu3Ma.
Bnaneet HaBbIKaMu
TIpOBe/IeHUS
ayT3KOJI0rM4ecKoro
HCC/IeIOBAHUS

ITo cywecTBy,
OTBeYaeT Ha
MOCTaB/IeHHbIE
BOTIPOCHI, TBEP/IO
YCBOMJI
NpOrpaMMHBIN
MaTtepHa’i 1o TeMam
MO/TyJIs, T[PAMOTHO
n3saraet ero 6e3
CYIIIeCTBEHHBIX
OLIMOOK, TIPUBOIUT
(hopMyMpOBKU
orpe/ieIeHUH.
Peraer
CUTYaLIMOHHbIE
3aziaum.

YMeeT npoBOAUTH
HCCIIeI0BaHMS
HeoOXoIMbIe /1/1sT
oripe/ieieHust
O10J/IOTHYECKOTO
cTaTyca opraHusMa.
MoxeT 00BSICHUTh
TIPOLIeCCHI,
MIPOUCXOSAIIINE B
opraHu3sMe Ha
Pa3HbBIX YPOBHSX
OpraHu3alL|u C
TOUKH 3PeHUst
o01reb1oIornuecKu

X 3aKOHOMepHOCTEﬁ.

Bnapneet HaBBIKaMu
MpOBeleHUst
ayT3KO0JIOTUUeCKOro
HCC/IelOBaHUs.

[IpuHrmaeT
aKTUBHOE yJacTue B
XO0/le TIpOBeZieHusI
3aHATUMN, TIPABUJILHO
OTBeYaeT Ha
MOCTaB/IeHHbIe
BOTIPOCHI, YCBOMJI
MaTepuas B MOJTHOM
obbemMe 1 CBOOOIHO
OpUEHTUPYeTCs TI0
TeMaM MOJYJIs,
yMeeT BEepHO,
apryMeHTHPOBaHO U
SICHO U3/1araTh
MaTepHaJ rpu
pellieHun
CUTYaLIMOHHBIX
3aza4. Brageer
HaBbIKaMHU
oripe/ie/IeHUsT
OMOJIOTHYECKOTO
cTaryca opraHu3Ma.
MoxeT 00BICHUTD
TIPOLIeCCHI,
TIPOMCXO/SIIINE B
opraHusMe Ha
Pa3HBIX YPOBHSX
OpraHu3al|y C
TOUKH 3PeHusI
00111e610/TOTUUeCKH
X 3aKOHOMEpHOCTeH.
Bnageet
MIPaKTUYeCKUMU
HaBBbIKaMHU
TIpOBe/IeHUS
ayT3KOJIOTHUeCKOTr0o
WCC/IeJOBaHUS U
MIPaKTUYEeCKUM
TIpPUMEHEeHUEeM
K/TaCCUYeCKUX
METO/I0B
WCCIIeIOBaHUS U
TIPUMEHEHMSI
OCHOBHBIX
O1OoIOrUYeCcKUX
3aKOHOB B
orpezie/ieHUU
OuoIOTHYeCKOTO
CTaTyca OpraHu3ma

3 OIIPEJIEJIEHVE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIIUN
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dopma MpoMeKyTOUHOM aTTecTal[uu M0 JUCLIUILINHE:

Cemectp Nel /3auet (Mogyss I, Mogynsll)

Cemectp Ne2 / Dx3amen (Mogyss I, Mogyns III);

[TpomMe)xyTouHasi aTTecTaLys Mo JUCLUIIIMHE TIPOBOAUTCS C UCTI0b30BaHUEM 3alaHUN IS
OLIeHKU C(pOPMUPOBAHHOCTH KOMTIIETEHIIU 110 BCeM MOAYJISIM, BXOSIIUM B CTPYKTYPY
JUCITUTUIMHEI 3@ KaXK/IbIM yUeOHbIN ceMecTp.

O1eHOYHbIe MaTepUa/ibl M CPeJCTBA /I/I IPOBePKH
copMHpOBaHHOCTH KOMNETeHUH

Ko v HauMeHOBaHue KOMIIeTeHLIHU
OIIK-1 criocobeH orpeensiTh OMOJIOTHUECKHH CTaTyC U HOPMaTHBHbIE KITMHAYECKHe
T0Ka3aTe/IM OPraHoB U CUCTEM OpraHu3Ma >XKUBOTHBIX

3ajaHus 3aKpPbBITOr0 TUIA

CemelicTBa 00beJUHAITCA B CHCTeMaTHKe. ..
Bbibepume HeCKO/bKO NPpaguibHbIX 6APUAHIMOB U3 NPeO10HCEeHHbIX 8APUAHMO8 0Meemos

+pacTeHul — B OPSIAKU
+>XUBOTHBIX — B OTPSI/IbI

pacTeHul — B OTPSIJbI

JKUBOTHBIX — B TIOPSIAKU
JKAUBOTHBIX U PaCT€HUN — B OTPSJbI

38,Z[aHI/lH OTKPbLITOIr'0 THUIIA

MeTtopj Mcc/ieJ0BaHusI B 0M0/I0THH, HMUTHPYIOIIUH MPOLeCChI, KOTOPbIe He/Ib35
00HAPY)XKUTH MPH HEMOCPEACTBeHHOM MX HA0/II0/IeHUH — ITO .
[TpaBUIBHBIN OTBET: MO/IETPOBAHUE

B monekysie THK TuMuan/I0BBIe HYK/IEOTHABI COCTAaBAAKT 10% oT 00Iero KoMuecTBa.
OnpeaenuTsb NPOLIEHTHOE CO/lep)KaHMe PYTrUX BHAOB HYKJ/IEOTHAOB (0meem nosicHume).
[TpaBunbHbIM 0TBeT: CorsacHo npaBwia Yaprpadgda A=T, I'=L]

OTCIO/Ia aZIeHUIOBBIX HYK/1e0TUTOB ToxKe 10%, COOTBETCTBEHHO Ha JJ0JIt0 HYK/Ie0TH/I0B
COJleprKalluX a30TUCThble OCHOBaHMUS T'yaHUH U LIUTO3UH npuxoautcs 80% (BmecTe),
COOTBETCTBEHHO ryaHunoBbix 40 % v uutuaunoBeix Toxxe 40%

A=10%, I]=40%, I'=40%

Yem nepBUYHAsA CyKIeCCUsl OT/IMYAETCA OT BTOpuuHOi? IlpuBeuTe NpuMepsl NepBUYHOM
Y BTOPUYHOH CyKIeCCHUM.

[MTpaBuibHBIN 0TBeT: CyKIjecCusi — 3TO MOCTelneHHasi, HeoOpaThMasi, HarpaB/ieHHasi CMeHa
OJHUX OMOIIeHO30B IPYTUMH Ha O/IHOM U TOM K€ TePPUTOPUH TI0/] BIMSHUEM ITPUPOHBIX
(hakTOpPOB WM BO3/IEMCTBUS UeioBeKa.

I[Tpu MepBUYHOM CYKI|eCCHU SKOCHCTeMa TOSIB/ISIETCS] HA TOM MeCTe, T/je paHblile HUUero He
pocJio (He ObIIO ITOYBKI).

BropuuHasi CyKijeccusi IPOMCXO/UT ITyTeM BBITeCHEHHS OHOUW SKOCHCTeMbI Jpyroi mbo Ha
MeCcTe UCUe3HOBEHHsI 9KOCUCTEeMBI B pe3y/ibTaTe KakKoro-11bo rpouciiecTsus (HoBast
JKOCHCTeMa BO3HUKAeT Ha MeCTe, I/ie Y)Ke eCThb IJIOZ0PO/iHast TT0YBa)
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[Tpumep repBUYHON CYKL|eCCHH — 3apacTaHre BYJIKAHUUECKUX CK/IOHOB TIOC/Ie U3BEepyKeHMs,
NpyUMep BTOPUUHOM CYKLIeCCUY — 3apacTaHue rapy Ioc/ie JIeCHOTo ToxKapa

OKoHuUaTe/IbHbIE pe3y/ibTaThbl 00yueHus (popMUpoOBaHMA KOMITETeHIHI) onpee/ AT A
MOCPe/CTBOM MepeBojia 6a/1/10B, HAOPaHHBIX CTYeHTOM B MpoLecce 0CBOEHHS
AVCLHUIUTAHBI, B OL[eHKH:

— 6a30BbIi ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHI[UN CUMTAETCS JOCTUTHYTHIM eC/Iv
pe3y/bTaT 00yUueHHst COOTBETCTBYET OL[eHKE «y/JOB/I€TBOPUTEIbHO» (50 10 64 peHTHHIOBBIX
0asioB);

— MOBBILIIEHHBIN YpOoBeHb C(hOPMUPOBAHHOCTH KOMITeTEHLIUM CUMTAETCS JOCTUTHYTHIM, eC/Ih
pe3y/nbTaT 00yJYeHHs] COOTBETCTBYET OIfeHKaM «XOpoiio» (65-85 peMTUHIOBbIX 6alioB) U
«0T/INYHO» (86-100 peHTHHTOBBIX OasIIOB).

4 TIOPSI/IOK ITIPOBEJEHNA IIOBTOPHOU
IMPOMEXYTOYHOI ATTECTAIIVIN

dopma NpoMeKyTOYHOM aTTeCcTaly M0 JUCLIUIJIMHE 3a4eT/3K3aMeH.
[ToBTOpHAst MPOMEKYTOYHAsI aTTeCTalusl M0 AUCLIMILIMHE TPOBOJUTCS C UCI0/Ib30BaHHEM
3aflaHui 7151 OLleHKH ChOpMHPOBAHHOCTH KOMIeTeHIIMI Ha 6a30BOM YpOBHE 110 BCEM MOJYJISIM,
BXO/SALUM B CTPYKTYDPY AUCLIUIIMHBI 32 CEMECTP, 110 UTOraM KOTOPOTo CTYJeHT UMeeT
aKaJ|leMUYeCKYHO 3a/l0/KeHHOCTb.
IlpumeuaHue:
[ononHuTeIbHbIE KOHTPOJIbHBIE UCTILITAaHUS TIPOBOASATCS /1Sl CTYJIeHTOB, HaOpaBILux MeHee 50
0a/unoB (B cooTBeTCTBUH C «[l0/10KEHEM O MOZY/IbHO-PeHTUHIOBOM CUCTEME).
OuneHouHbIe MaTepHasbl U CPeJCTBA IPOBe/ieHNs IOBTOPHOH MPOME)XXYTOYHOM aTTecTaliiu
Omnpoc o moayJro I.
Bonpocbl 0515 onpoca:

1. Otaribl pa3BuTHs 6uonorud. Knaccudukanys 61oiorunueckux Hayk.

2. MeTo/ibl OMO/IOTHYECKUX UCCIeIOBAaHUM.

3. VcTopus pa3BUTHsI OUOJIOTHH:

4. [TprHLMIEI M MeTOABI KnacCu(UKaLMY OpraHu3MoB. VICKycCTBeHHbIe CUCTEMBI.
Krnaccudukaiysi opraHn3MoB T0 X035IICTBeHHBIM Mpr3HakaM. EcTecTBeHHbIe CUCTEMBbI

5. OO61me cBolicTBa BUpPYCOB. [IpoucxojeHre BUPYCOB. BUpyChbl )KUBOTHBIX, paCcTeHUH U
OakTepui.

6. Haauapcrso [osimepHble opranu3mel (Procaryota). IlapctBo [pobsinku (Mychota).
Oco0eHHOCTH CTPOEHHs M TeHeTHYecKast OpraHu3al[usl.

7. BakTepun u ux 6rosioruueckrue 0CO6eHHOCTH.

8. BakTepuanbHble 00/1e3HU KUBOTHBIX U UeIOBeKa.

9. apctBo Pactenus (Plantae). Oco6eHHOCTH CTPOEHHsI U MeTabo/IM3Ma paCTUTETbHOM
KJIeTKHU.

10. IMoaapcrBo BarpsHku (Rhodophyta). Mecta obutanusi. PasaMHo)keHue. X03sIiCTBEHHOE
3HaueHue.

11.  TToguapctBo Hacrosiugue Bogopocau (Phycobionta). BugoBoe u mopdonoruueckoe
pasHoobpa3ue. 3esieHble Bogopocan. [Juaromen. Bypeie Bogopocn. Ponb B ipupoze.
12. Lapcteo I'prbel (Fungi). OcobeHHOCTH CTpOeHUs U GU3UOIOTHUECKUX PYHKLIUM.

CumObHoTHUeCKHe OTHOILeHUsI TPUO0B € APYyrMU opraHu3MaMu. Hacrosiiye rpuos.
OowmutieTsl. JIniaitHuKy. Posib B ripupoje.

13. [MTopuapctBo Boicive pactenusi (Embryophyta). Pacunenenue tena. YepesnoBaHue
nokosieHni. OCHOBHBIe 0TZe/bl Briciivx pactenuil. HarpaBnieHust 3Bo/HOLMM
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14. Lapcto KueoTHble (Animalia). Oco6eHHOCTH CTPOeHHUsT U MeTaboIM3Ma >KUBOTHOM
kietku. [ToauapcrBo IIpocreiimue (Protozoa). BaxkHeiiiie opranesisl. CriocoObl
pPa3MHOXXeHUs U uepe/ioBaHue MoKojieHui. Posib B ipupoge. [Tapasutudeckre npocTeuiive.

15.  TToguapctBo MHorokietouHble (Metazoa). XapakTepucTHKa U (hUoreHeTHUeCKUe CBSI3U
TUTIOB MHOTOK/IETOUHBIX.
16.  Becro3BoHOUHbIe — 0COOEHHOCTU OPTraHM3aL[MH OCHOBHBIX TPe/ICTaBUTeIeH.

17. Turn [To3BoOHOUHBIE; 0COOEHHOCTU OpPTraHU3al[UH, OCHOBHbBIE TIPE/ICTaBUTE/TH,
MHOTroo0Opa3ue, pojb B 3KOCHCTEMax

18. Kracc MiekornuTaroiiye; 0CHOBHbIE XapaKTepUCTUKH Kiiacca. OcoOeHHOCTH
OpraHu3aluu, TUMbl Me)KBU/IOBbIX B3aUMOCBSI3el.

19. CpaBHUTe/TbHAsI XapaKTePUCTHKA OeCTI03BOHOUHBIX

20.  Knaccudukauys u punoreHeTuueckre CBs3M X0Op/OBbIX.

21. CpaBHUTe/IbHAsA XapaKTepPUCTUKA XOPJOBBIX.

22.  XapaKTepuCTHKa ¥ BH/I0BOe pa3HOOOpa3ue OTPsiI0OB MIEKOTTUTAOLIHX.

Omnpoc o moayasam II, 111
Bonpocbl u 3adauu 015 onpoca:

1. CymHocTh 1 cyocTpar >ku3Hu. JKu3Hb Kak ocobast hopma CyliijeCTBOBaHUSI MaTePHH.
CybcTpar >ku3Hu: HyKenHoBble KuciaoTel (JIHK u PHK) u 6enku.
2. CaoticTBa »kuBoro. CrierfupuuHOCTh opraHm3anyyd. OOMeH BeIlecTB ¥ SHEePruu.

YnopsiioueHHOCTb CTPYKTYpHI. LlesiocTHOCTD U AuCKpeTHOCTh. CaMOBOCIPOM3Be/IeHUe U POCT.
HacieicTBeHHOCTh Y U3MEHUMBOCTD. Pa3ipaKuMoCTh U [iBiKeHue. Perynsius v obpaTHast
CBfI3b.

3. YpOBHU OpraHu3alu KUBOTO: MOJIEKY/ISIPHO-TeHeTUUYeCKUM, K/IeTOUHBIMH,
OpraHu3MeHHBIH, TOIY/ISILIMOHHO-BUI0BOM, OHoreoljeHOTHUeCKuH, 6uochepHbIit
4. OnemMeHTapHbBIA COCTaB KneTKWU. Heopranuueckue coeuHeHysl. 3HaueHHe BObI IS

XKHU3HeeAaTe/IbHOCTHU KJIETOK. OpFaHI/I‘—IECKI/Ie COeoMHEHU: 6EJ'IKI/I, yriieBoAbl, IMIMMUALI 1
JINTIONJibl, HYK/JIEMHOBBIE KUC/IOThI

5. Xumunyeckoe crpoerue u ctpykrypa JHK. Oco6eHHOCTH CTpOeHusT HYK/Ie0TH a.
ITepBuunas, BTopuyHas U TpetruHas ctpykrypa JHK. Jlokamusanusa [JHK B kieTke.
6. SAnepHble (XpOMOCOMHBIE) leTePMUHAHTHI Hac/leICTBeHHOCTH. BupycHbiii reHoMm. PHK- u

IHK-cogep»kaiiue BUpychl. ['eHoM nipokapuoT. Hykneous 6akrepwii. [eHOM 3yKaprOTOB.
CarenmvtHas JHK.

7. OKcTpasiiepHble (3KCTPaxpOMOCOMHbIE) [leTePMUHAHThI HAaC/eJCTBEHHOCTH.
BakrepuanbHble M1a3MU/bl U UX OHoIorHuecKoe 3HaueHue. MutoxoHpuanbhbie THK y
YKUBOTHBIX. ['eHOM X/10poriiacToB pacteHuii. Jpyrue dopmel skcTpasgepHbix JHK.

8. Tpanckpunuus u TpaHcasiusi. Cuare3 PHK. Crnavicunr. Ponb TpancrioptHbeix PHK.

9. Pennukarus [JHK. OcHoBHbIe 3Taribl perivkaiiyu. Posib pepMeHTOB. YiBoeHUe
XPOMOCOM U UX cerperaLys B louepHye KJIeTKHU.

10. Myrauuu. Ilprunnsl mytanyid. CrioHTaHHbIE U UHAYLMPOBaHHbIE MyTaliui. 3Ha4YeHue
MyTaLWi [/ OpraHu3Ma U 1 3BOJIIOLIMY BU/A.

11. ['eHepaTuBHBIE U cOMaTHUeCKUe MyTalMU. ['eHHble, XxpOMOCOMHbIe ¥ TeHOMHbIEe MyTaLUH.

[Tonu- v rereponionusi. Microsib3oBaHue MOMUIIIOWWMN B ce/leKLMU. Perapariiyist moBpexxaeHui
OHK.

12. CTpyKTypHO-(pyHKLIMOHa/lbHas OpraHu3alysi NpoKapruoTUUeCKUX KjieToK. CTpoeHue
KJIeTOYHOU 000710uku. OCOOeHHOCTH TeHeTHYeCKoro Mareprasa. OpraHou/bl ¥ BKJIFOUEeHHSI.
13.  CTpyKTypHO-(pyHKLIMOHa/bHas OpraHu3alysi 5yKapuoTUYeCKUX K/IeTOK.

Mopdonornueckoe 1 GyHKIMOHATBHOE pa3HOOOpa3ue KieToK. MeMOpaHHast cucTeMa.
[{uToniazMaTuueckrii MaTpUKC. KneTouHble opraHe/uibl. ['eHeTUUeCKUi MaTepuya.

14. Pa3MHO)XXeHHe K/IeTOK. MUTOTHYeCKOe fieJieHHe U ero OMosioruueckuid cMbicit. dasbl
MHTO3a. MUTOTHUEeCKasi akTUBHOCTb pa3/IMuHbIX TKaHel. [IpsiMoe fesieHue (aMUTO3).
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15. CrpoeHue 1 QyHKLIMU OpraHesiT LIUTOI/Ia3Mbl, 00eCrIeuyrBaroIIyX MPOoLiece
JKU3He/leaTe/IbHOCTH KIIeTKHU.

16.  Agpo. denenune. Muto3 u amuto3. Meiio3. CXOACTBa, pa3/iiuusi MATO3a U Mel03a, X
3HaueHue B IIpUpPOoZe

17. Awnabosu3m u katrabosmusm. Posie AT® B 5HepreTHueCKyx rpoijeccax. ABTo- U
retepoTpodHbie opraHu3Mbl. A3pobHOe 1 aHa3poOHoe JbixaHue. Perysaiys Metabomm3ma.
18.  IlocTymnneHue BelecTB B KJIeTKU. I1acCHBHBIN TPaHCIIOPT BeILIECTB B KIIETKY.
Karanu3upyemas auddysus. AKTUBHBIN epeHoC. OH/IOLUTO3.

19. ®dotocuHTe3. [InaHeTapHasi posib poTocuHTe3a. JTtarbl poTocuHTesa. Pois ATD u
HA®.

20.  XemocuHTe3. OCHOBHbBIE TPYIIITbI XeMOCHHTE3UPYIOLINX OaKTepui.

21. becnosioe pa3MHokeHHe. PerpoflyKTUBHBIM MpoljecC y BUPYCOB. BeretatuBHoe

pasMHo)xeHUe. [lenieHne. MHOXXecTBeHHOe fiesieHre. @parmeHTauus. IToukoBaHue.
Criopoobpa3oBanue. BeretaTBHOe pa3MHOXXeHHE pPaCTeHHM.

22. [TonoBoe pazmHokeHUe. KoHbroralusi U TPaHCAYKLMS Kak ()OPMbI TIOJIOBOTO Tpoiiecca.
Konynsiysi y ofHOK/IETOUHBIX OpraHn3MoB. ['amMeToreHe3. OCHOBHbIE 3Tarbl U OMOI0THYeCKUi
cMbICa Melio3a. CriepmaroreHes ¥ OBOTeHe3.

23. OcemeHeHue U o1U1040TBOpeHUe. Hapy)KHOe ¥ BHyTpeHHee oceMeHeHue. 3UroreHes.
[TapTeHoreHe3 (ecTeCTBeHHBIA U UCKYCCTBEeHHBIN). AHZporeHe3. 'mHoreHes. /IBoitHoe
OT/I0[JOTBOPEHME Y LIBETKOBBIX PaCTEHUH.

24.  YepepnoBaHue rokosieHUH. ["aryionHble v AurionAHble ¢a3bl pa3BuTus. [lepBuuHoe
yepe/loBaHUe TIOKo/ieHuH. [TostoBoe u Hecrionioe rokosieHue. 'ameTouT u criopout y
pactenuid. BropruHoe yepesoBaHue nokoseHuu. ['ereporonus. MerareHes.

25.  TlonoBoii gumopdusM. bronornueckuii CMbIC MOJIOBOTO JUMOpPdH3Ma.
FepmacdpoauTiaM. VICTUHHBIN U JTO>KHBINA TepMadpoJUTU3M Y KUBOTHBIX. [epMadpoauTism y
pactenuid. OIHOOMHBIE U [IBYyIOMHbIe pacTeHusl. Bruosiornyeckas posib M0JI0BOTO PAa3MHOXKEHUSI.
W3oramusi, aHu3oramusi ¥ ooramusi. JKUBOpOXKeHHe U ero OMOIOTHUeCKU CMBICIT.

26. OnTOreHe3, ero TUIBI U Mepruogu3aiys. [loHaTre o6 oHTOreHese.

27.  HacneacTBeHHOCTh, U3MEHUHBOCTh U cpefia. ['eHoTun u deHoTur. MoauduKaloHHast
V3MeHUYUBOCThb. Hopma peakijumu.

28. JOMHHaHTHOCTB U peLiecCMBHOCTb. OnbIThl [. MeHpesns. Aie/ibHble FeHbl.
['oMO3UTrOTHBIE ¥ reTepO3UroTHbIe OPraHU3Mbl. MHOKeCTBEHHBIU a/lIeIu3M.

29.  HesaBucuMoe pacrpejiesieHye reHoB. JJurubpujHble v OTMrHOpU/IHbIE CKPEIUBAHKS.
XpOMOCOMHBIE OCHOBBI pPacClleryIeHHs: U He3aBUCUMOTO Tlepepaciipe/ie/ieHHs TeHOB.

30. HacnencrBeHHOCTD, CLierieHHast € 0JIoM. MexaHU3Mbl TeHeTUYeCKOro Ornpe/ie/ieHUst
rosa.

31. CoBpeMeHHast KOHIL[eNLus TeHa. [IpobumMocTs reHa. KoHIenIus «ouH reH — OfUH
TTOTUTIENTU.

32. CTpyKTypa U CBOMCTBa reHeTUUeCKOro Koja. TpursieTHoCTb. HernepekpbiBaeMOCTb.
JIuHeWHOCTb. BBIDOXXI€HHOCT.

33. MeTo/ib1 U3yueHust Hac/e[,ICTBEHHOCTH YesioBeKa. ['eHeaiornueckuii, IUTOreHeTU4eCK1u,
TOMY/ISILIMOHHBIHN, O/TU3HEIOBbIM U MOJIEKY/ISIPHO-TeHeTHUe CKH e MeTO/bI.

34.  TeHeTHuecKas MHJUBH/YaJbHOCTb. PEKOMOMHAIUS TEHOB U FeHeTHUe CKUN
nosiMMopdusm.

35. [TaTonoruueckast HacaeqCTBeHHOCTb. HaciencTBeHHBIe 60e3Hu. ['eHeTHUECKIEe
TIPUHIIUTIBI IMaTHOCTHKH, JIedeHrsT ¥ MPO(MUIaKTUKA Hac/leICTBEHHBIX O0Jie3HeH.

36.  T'eHeTMuecKue MPUHLIUIIBI AUATHOCTUKH, JieUeHUs1 U TPO(UIaKTUKK Hac/ie/[CTBEHHbIX
Gose3Het.

37. IpencraBnenus 06 3BosoLMu Ao Yapsb3a JapBrHa. DBOMIOIMOHHEIE TTPe/ICTaBIeHUs B
aHTUYHOM Mupe. MeTadu3nueckue KOHLEMNLIUU 3110XU Bo3poxkgeHust.
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38.  JloktpuHa abuoreHe3a u ee orpoBep>keHue. Pabotbl @. Pequ u JI. Tactepa. Pa3BuTne
UJied 0 MoC/Ie/10BaTe/IbHOCTY M TPaHC(OpMaLMy TPUPOJHBIX Tesl. Teopust sBomonuu K.
Jlamapka.

39. Y. [1apBUH ¥ ero Teopus 3BOMIOLMU. [BUKYILMEe CUlbl 3BOIOLMA. MexaHu3M
ecTeCTBeHHOro 0TOopa. 3HaueHHe AapBUHU3MA JJIs1 Pa3BUTHS OMOIOTHH.

40.  CoBpemeHHbIe Npe/CTaBAeHUs O IPOUCXOKeHUH XU3HU. KpealinoHrcTckue
KOHLlenyy. KoHLeMnuu eCTeCTBEHHOTO POUCXOXK/eHMe XM3HU Ha 3eMsie. Kocmuueckoe
rpoucxoxzaenue. ['mrnoresa naHcrepMun. 3eMHOe MPOUCXOXKEeHUe.

41. Teopust A.W. Onapuna. Mogenb peOroTHUeCKOM IBOMIOLIUH.

42.  Xop, I71aBHbIe HallpaB/ieHUs U [j0Ka3aTebCTBa BOJIIOLIUHU.
43. OcHOBHBIe 3Tarbl Pa3BUTHS )KU3HU Ha 3eMile.
44, YueHre 0 MUKPO3BOJTIOL[MH U BUI000pa3oBaHue. Kputepuu Buza. MexaHU3MBI

BHI000pa3oBaHMs. AJIIONIaTPHUUECKOe U CUMIIaTpudeckoe BI000pa3oBaHre. MrHOBeHHOe
BUZI000pa30BaHue. YCTOWUMBOCTh BUJIOB.

45. [Torynsityst, KaK 3/ieMeHTapHasi e[UHUIIA YBOMIOIMU. 3aKoH Xapau-BaiHb6epra. PaboTbl
C.YeTBepuKoBa.

46.  @DakTOpbI 3BOJIIOLMU: U3MEHUHMBOCTb, MUTPALIUS, TOMY/ISLIMOHHbIE BOJIHBI, U30JISALIUS,
6opb0a 3a cyiiecTBOBaHHe, eCTeCTBeHHBIN 0TOOD, /ipeiid reHoB.

47. Bsmigabl Ha aHTporioreHe3 B MpOLIOM. AHTUYHBIe MpefcTaBieHus. ['unoresa
autporioreresa JK. Jlamapka. HayuyHas Teopust antporioreHesa Y /lapsuHa.

48. KoHueniys >KKBOTHOrO MPOXCX0XKeHHS UesioBeKa. MecCTo yesioBeka B CUCTeMe
JKMBOTHOTO Mupa. CX0[CTBO U OT/IMUKE YeJIOBeKa U )KUBOTHBIX.

49.  TlpoucxoxzeHuve yesoBeKa. JDTalbl aHTPOIOreHe3a. Pacel ¥ X IIPOMCXOXKIEHUe.
Okonoruueckoe pasHooOpasre COBPeMEeHHOT0 ueioBeKa.

50. Abuortuueckue dakTopbl. OOIHe 3aKOHOMEPHOCTH IeHCTBUS aOMOTHUeCKHX (haKTOpOB
Ha )KUBbIe OPraHU3Mbl. AJlaNTalliyd OPraHWU3MOB K Ba)KHEHIIINM abuoTHUeCKUM (haKTopaM Cpebl.
51. Bbuornueckue akTopsl. POpMbI OMOTHYECKUX OTHOLIEHHA.

52. @DakTOopkI 3alUThl OpraHu3ma (MMMyHUTeT). OCHOBHbIE 3all[UTHbIE CTPYKTYPbI
opranusMa. OxpaHUTe/bHasl pojib UMMYHUTeTa. VIH(DeKLMOHHBI UMMYHUTET. BpoXxjeHHbII
VIMMYHUTET.

53.  OcHOBHbIe cpe/ibl )KM3HU U afialTalid OPraHu3MoB K HUM. JKu3HeHHbIe (DOPMBI
OpraHu3MOB.

54. Oxkosorust onmyssiiuid. O61ue MOMy/ISIMOHHbIE XapaKTepUCTUKU. Bo3pacTHas v TooBast
CTPYKTYpa Nomnyssityu. TeppuToprasbHble OTHOLIEHUS B TONY/IALMK. [ pyrirnoBas opranu3anys
JKUBOTHBIX. D(P@eKT rpymnmel. JloMuHUpOBaHUe U vepapxus. Perynsiys yuc/ieHHOCTH.

55. IMoapasaenenust v rpanuiibl Orocdepsl. Turbl BetiecTB B 6uocdepe. Onpepenstoiast
POJIb )KMBOT'O BellleCTBa.

56. Okonoruyeckue cucreMbl. CTpyKTypa M (PyHKLUS S3KOocHcTeMbl. OCHOBHBIE
(hyHKLJMOHa/IbHBIE TPYIIIbL: NPOAYLIEHThI, KOHCYMEHTHI, peAlyLieHThl. Llenu nuraHusl.
Tpoduyeckue ypoBHU. JHepreTuyeckue NpoLecchl B 3KOCHCTEME.

57.  YcronumBoCTb 3k0CUCTeM. OCHOBHBIE TUIIbI JUHAMUKU 3KOCUCTEM U UX TIPUUMHBI.
OKoJIornyecKre CyKieccuu. [IpofyKTUBHOCTb SKOCHCTEM Ha Pa3HbIX CTaJUSIX CYKLIeCCUU.
KnrmakcHbie coo0iriecTBa.

58. Buibl 3arpsisHeHun OKpyrKarolieii MpUpOAHON cpefibl: (hr3nuecKre XuMU4eckue u
buonornueckue. VIx BivsiHUMe Ha OPraHU3M 4esloBeKa, )KUBOTHBIX U PAaCTeHUM.

59.  BumsHuMe oTpac/iel HapOJHOIO X035MCTBA Ha COCTOSIHUE OKPY>Karolllel IIPUPOSHOU
cpefpbl.

60. Kpyrosopor BelLecTs.

3azmava 1. XpoMoCcoMHBIN HabOp coMaTHYeCKHUX KIeTOK PeYyHoro paka paBeH 116. Ompepenute
XPOMOCOMHbIN Habop u umciio mosiekyn JJHK B oiHOM 13 KeTok B mpodase MUTO3a, B MeTadase
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MHTO3a U Tesiodase MUTO3a. [1osicHUTe, KaKue MpOLecChl MPOUCXOSAT B 3TH MepUO/bl U KaK OHU
BJMSIFOT Ha u3MeHeHue uncia JIHK 1 xpomocom.

3amaua 2. O61as macca mosnekyn JJHK B 46 xpomocoMax siipa COMaTHUeCKOH K/IeTKU uesioBeKa
coctasiigeT 6°10-9 mr. Onpegenute, yueMy paBHa macca Bcex mosiekyn JHK B sigpax B KOHLe
nHTep¢asbl, KoHLle Tesiodasbl Meiio3a I u Tenodasbr meiiosa II. OTBeT nosicHuUTe.

3agaua 3. B reHorurne sogel, crpajaroiux 6osesnbio KisitHdenbTepa, uMeeTcs He mapa, a
TPOMKa 1Mo/0BbIX XpoMocoM- X, X, Y. C KakMMH HapyIIeHUssMU Meii03a MOXKeT OBbITh CBSI3aHO
BO3HMKHOBEHHE TAaKOTO HEHOPMAaJIbHOIO0 XPOMOCOMHOro Habopa? Ilepebupasi Bce BO3MO’KHBIE
C/Iyvad, YKaKuTe Jpyrve BO3MOJKHbIE OTK/IOHEHHsI OT HOPMbI KOMILJIEKCa IOJIOBBIX XPOMOCOM B
reHOTHUIIe yesioBeKa.

3amaua 4. YuaCTOK reHa uMeeT CJie[lylolllee CTPOeHHe, COCTosijee U3 M0C/ief0BaTe/IbHOCTH
Hykneotyugos: LII'T TIT' THA AAA THI .... YKaxkuTe CTPOEHHe COOTBETCTBYHOLL[Er0 yyacTKa
Oenka, nH(OpMaLKs 0 KOTOPOM COZIEP>KUTCS B IAHHOM TeHe. Kak oTpa3uTcst Ha cTpoeHuH Oenka
yJaJieHre U3 reHa YeTBepTOro HyK/1eoTuza?

3azaua 5. Karapakra ¥ nomuaakTuaus (MHOTOMAA0CTb) BbI3bIBAKOTCS JOMUHAHTHBIMU aJl/Ie/ISIMU
[IByX T€HOB, PACIO/JIOKeHHbIX B OZHOM Iape ayTocoM. JKeHI[MHa yHac/eloBajaa KaTtapakTy OT
OTILia, a MHOTOMAJIOCTb OT MaTepu. OnpesieMTh BO3MOXKHbIE (PeHOTHIIBI leTel OT ee Opaka co
3/J0POBBIM MY>KUHMHOM.

3amaua 6. B kieTkax 3HAocriepMa ceMsiH juauu 21 xpomocoma. Kak HM3MeHUTCS 4YMC/Io
xpomocoM u mojekyn JHK B koHue Ttenodasel meirio3a I u mebiosa Il mo cpaBHeHuo c
nHTep¢asoil y sToro opranusMa? OTBeT MOsICHUTE.

3agaua 7. B pe3ynbTaTe 3HepreTuyeckoro ooMeHa B KieTke 06pa3oBasock 12 MOJib MOJIOUHOM
KUCJIOTBI U 42 MOJIb yrIeKUC/Ioro rasa. Onpepenure:

a) CKOJIbKO BCET0 MOJIb TJTFOKO3bl U3PaCcX0/l0BaHO?

0) CKOJIbKO M3 HUX TO/[BEPTJIOCH MTOJTHOMY pacliierIeHHI0, a CKOTbKO IJIUKOJU3Y?

B) CKOJTbKO SHEPryu 3araceHo?

T') CKOJIbKO MOJIb KMCJIOPOZA TOLLJI0 Ha OKUC/IeHue?

3agaua 8. Tlpu mapadoHckoM Gere MbIbl HOT 3a 1 MuHyTy pacxonyroT 30 KK 3Heprum.
Onpegenvre: a) CKOJBKO BCETrO TJIFOKO3bl M3pPacXOZAYIOT MBIl 3a 1 Yac, ecau KUC/IOPOZ
JIOCTaBJISIeTCS] KPOBBIO K MBIIIAaM B JJOCTaTOYHOM KOJIMYECTBe, /ISl TIOJIHOTO OKUCTeHus; 0)
HAKOMMUTCS JIM B MBILILAX MOJIOUHAsl KUC/IO0Ta.

3agmaua 9. UTOOBI OIIEHWTH UHMCJIEHHOCTb CepebpUCTOro Kapacs B 03epe, OblT TIpOBe/ieH
KOHTPOJIbHBIH OTJIOB, MPH KOTOpPOM B ceTh mnonaau 700 ocobeli. Bce oHM ObUlM TOMeUeHbI
(ocTaBnieHbl CrielvasbHble METKM Ha TUIAaBHUK pbiOe, MeTKa He MeIlaeT IepeBIKEeHHI0) U
BBINYIIeHbI 00paTHO. Yepe3 Mecsil] TOBTOPHBIM OT/IOBOM ToiiMaHo 850 ocobeii cepebpucTOro
Kapacs, u3 KOTOpbiXx 95 umenu MeTku. Ompezenute O0OI[yH0 YKWCIEHHOCTb TOMYJISILIAA
cepeOpUCTOT0 Kapacsi B JaHHOM O3epe.

Tabmuia 6 — KpuTtepun orjeHKM chOpMUPOBAaHHOCTH KOMIIeTeHLUA

Kputepuu o1jeHnBanus
c(hOpMUPOBAHHOCTH KOMITETEHLIUU

Koz v HaMeHOBaHHe UHAWKATOPA AOCTYKEHUS (yacTy KOMITeTeHI1H)
KOMTIEeTeHLUU Ha 0a30BOM ypOBHe
(4acTy KOMIeTeHI1H) COOTBETCTBYeT OL|eHKe

«yZ,0B/I€TBOpPUTE/IbHO» 50-64% OT
MaKCHMaJIbHOTo Oasiia

OIIK-1.1 NJ-1 onk-1 He cosceM TBepzio BiiajjeeT MmaTepuaioM
3Harsb: T10 TeMaM JUCLIUIUIVHBI, HO 3HaeT

- CUCTeMaTHKy U O6ropa3Hoobpasuie OpraHi3MoB; OCHOBHbIe TeOpeTUYeCKHe I0JI0KeHUs]

- TpaBWla JIMUHOM TUTUeHbl T1pu pabore ¢ | u3yyaemoro Kypca. [1pu oTBeTax
JKUBOTHBIMU; JIOTyCKaeT MasoCyl|eCTBeHHbIe

MopAA0K HnCCjieJ0BaHUsA OpraHoB U CHUCTEM | TTOIrPEIIHOCTH, UCKAXKEHUA JIOTUUeCKOM
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OopraHu3Ma TpH Orpefie/ieHud ero OMOI0rhYecKoro
craryca

-3aKOHOMEpPHOCTH (PYHKL[MOHHUDOBaHUSI OPTraHW3MOB
Pa3HbIX YPOBHEH OpraHU3aIiviy;

OIIK-1.2 N-2 ornik-1

YMertsb:

- TIpOBOAUTH JlabopaTopHble U (YHKIMOHA/IbHBIE
HCC/IeloBaHUsT  HeoOXoAuMble il OTpeieieHust
OMONOTMUeCKOT0 CTaTyca OpraHu3Ma, OOBSCHATH
TIPOLIECChI, TIPOMCXOJMAIME B OpraHu3Me, C TOUKHU
3peHust 00111e010/I0THYeCKHX 3aKOHOMEPHOCTEH;
OIIK-1.3 -3 onk-1

Bnagets:

-MPaKTUUYeCKUMH HaBbIKaMU TTPUMEHEeHUsT
K/IaCCHYeCKUX MeTO/[0B UCC/Ie[IOBaHUS U
WCTIO/Th30BAHMST OCHOBHBIX OMOJIOTHYECKUX 3aKOHOB B
orpezie/ieHUH OHOJIOTUUECKOr0 CTaTyca OpraHM3Ma 1
TIPOBE/IEHHsT ayTIKOJIOTMUECKOT0 UCC/IeIOBaHUS.

1oC/Ie/0BaTe/IbHOCTU U3/1araeMoro
MaTepuasa, HeTOUHYIO apryMeHTal[1i0
TeopeTUYeCKUX MOJIO’KeHUH Kypca.
MokeT peluTh CUTYallMOHHYIO 3a/lauy.
YMeeT MPOBOAUTD UCC/IeIOBAHUS
HeoOXOUMBIe /151 OTIpe/e/IeHUS
610/I0TMYeCcKOro cTaTyca OpraHu3ma.
BrnazieeT HaBbIKaMU MPOBe/IeHHS
ayTIKOJIOTMUeCKOTro UCC/IelOBaHUs.
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