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Crielina/IbHOCTh 36.05.01. BeTeprHapus

HarmpaBnenHocts (mpodusib)  «bosie3HU MeKUX AOMAITHUX U 9K30TUUECKUX JKUBOTHBIX»,
«KauecTBo 1 6€3011aCHOCTb MPO/I0BOILCTBEHHOT'O ChIPbS U MHUIIEBBIX
NDOAYKTOB», «BeTeprHapHas (apmarusi»

KBanmudukaiiyist BEITyCKHUKA — BeTepUHAPHbIN Bpau

dopma obyueHUs OYHasl, 3a04YHasl

Cpok ocoenust OITOIT BO 5 niet, 6 neT

KapaBaeBo 2023



@®oH/ OLEHOYHBIX CpPeACTB TpeAHAa3HaueH [AJii KOHTPOJIS 3HaHWM, YMEHWW U YPOBHS
NIPUOOPETEeHHBIX KOMITETEHIIMM [/IsT  CTYZIEHTOB crieljdasibHocTH: 36.05.01 BerepuHapus,
HafpaB/eHHOCTb (mpoduab) «BeTepuHapHas (apmauusi», «bosesHu MenKuxX [OMalllHUX U
9K30THUECKUX JKUBOTHBIX», «KauecTBO U 0€30MacHOCTb TIPO/IOBOJILCTBEHHOTO ChIPbSl |
MTUIIEBLIX TPOJAYKTOB» OYHOM U 3a04HOM ¢opMm 00yueHHWs TI0 AUCHUILIMHe buonorus c
OCHOBaMU 5KOJIOTUU

CocraBuTesib K.0.H., goteHT Kanbinn Tamapa BacunbeBHa

Tamapa Bacvm beBHa MoanuncaHo undpoBoit NOANNUCHIO:
Tamapa BacunbesHa Kanbiw

Kanbiw Jara: 2023.04.17 13:09:52 +03'00' /Kaneir T.B./

@oH/I OIIEHOUHBIX CPeJICTB 00CY>K/IeH Ha 3acejaHiU Kadepbl aHATOMUM U HDU3UOIOTHU
JKUBOTHBIX

ITpotokon Ne 10 ot « 17 »_ampens 2023 .

Cepreﬁ BaﬂepbeBVN MoanucaHo uMpoBOIl NOANUCHIO:
Cepreit Banepbesuy bapmun

BapMVIH [ata: 2023.04.17 12:17:13 +03'00'

Bpuo 3aBepytorero kaepon /Bapmun C.B./

CorJacoBaHo:
[Ipencenarens MeToAMUYeCKOW KOMUCCHY (DaKy/ibTeTa BeTepUHAPHOW MeIULIMHbI U 300TeXHUHN
K.B.H., forieHT fIky6oBckas M.IO.

Ma p|/| Ha I-OpbeBHa MoanucaHo UMPpPOBOIN NOZNNCHIO:

MapwHa IOpbeBHa fikyboBcKas

q9 Ky6OBc Kad [laTa: 2023.05.10 16:48:27 +03'00' / HKyGOBCKaH MLIO./

ITpotokos Ne 4 oT « 10 » mas 2023 .



IMacnopT ¢oH/]a OLEHOUYHBIX CPe/ICTB
crierjuaapHOCTh 36.05.01 Betepunapus
HarpaB/eHHOCTb (podub) «BeteprHapHas dapmarus»,
«bone3nu MesKUX JOMAaIIHUX U 9K30TUUECKUX XKUBOTHBIX»

OYHOM 1 3a04YHOU (opM 00yUeHust
Huctunnvza: «brosiorusi ¢ o0cHoBaMM 9KOJIOTHN»

«KauecTBo 1 6€30MacHOCTH MPO/IOBOIECTBEHHOTO ChIPhSI U TIUILIEBLIX MPOAYKTOBY

/1

Moaynb AUCLIUIIUHBI

dopmupyemble
KOMIIeTeHL|UU

OrnieHOYHEBIE
Marepuasbl U
cpeiCTBa

KomuectBo

MOJYJIb 1. «Bepenue B
OuosI0THIO.
Buopa3Hoo0pa3ue»

[TpUHLIUITBI ¥ METO/bI
K/IaCCU(PUKALMA OPTaHU3MOB.
VicTopusi pa3BUTHsI GHOJIOTUU.

Pa3Hoobpa3ue u
K/1accuUKalusi BAPyCOB U
6aktepuii. Oco6eHHOCTH
OpraHu3ailuv 1
JKHU3HE/IeATeIbHOCTH BUPYCOB U
GakTepuit

LapctBo I'pubsl. (Fungi).
LapctBo Pactenus (Plantae).
Oco6eHHOCTH CTPOeHUS.
BuzioBoe 1 Mopdosnoruueckoe
pa3HoobOpa3ue.

LapcTtBO ’KUBOTHLIE
(Animalia). IToguapcTBo
[Tpocreiiive (Protozoa).

IToauapcTBo MHOTOK/IEeTOUHBIE
(Metazoa). XapakTeprcTHUKa U
(uoreHeTUUeCcKue CBsI3U
THUIIOB.

CpaBHuTeNbHAsS
XapaKTepUCTHKA
6ropa3Hoobpa3sus

IIpoMe)XyTOUHBIH KOHTPOJIb —
KOJUIOKBHYM
«buopasHoobpazue»

OIIK-1

CriocobeH oripeiesisiTh

OuoIoruuecKui
CTaTyC U
HOPMAaTHBHbIE
K/IMHAYeCKHe

[10Ka3dTe/IM OPraHOB U
CHUCTEM OpPraHM3Mada

JKHMBOTHBIX

TectupoBaHue

82

TectupoBaHue
Ornpoc

42
23

TectupoBanue
Ornpoc

165
96

TectupoBanue
Ornpoc

128
80

W3

30

TectupoBanue

Onpoc

Borpocs! Tem
1,2,3,4

22




MOJAYJIb II. «’)KuBbie
CHCTeMBbI: K/IeTKa OpraHu3m»

7 | CyuHocTts ku3Hu. CBOWCTBA U
YPOBHM OpraHu3aliy KUBOTO. Tecruposarie 42
N Ornpoc 79
MoJieKyIpHO-TeHeTUYeCKUIA
YPOBEHb OPraHU3aLvy >KHU3HU. KourporHas 16
pabota
KneTtka — ocHoBHasi ¢opma
OpraHu3aluM )XUBOW MaTepuHu.
CrpyKTypHO-(hyHKI[MOHA/TbHAS TectupoBaHue 118
8 opraHuv3anus Omnpoc 40
MPOKapUOTUUECKUX U OI@K-1 KoHTposibHast 7
yKapUOTHYeCKUX KNeTOK,  |CriocobeH onpeaessTh pabota
AE/IEHIE KIETOK O1O/IOrUUeCKui
cTaTyc u TectupoBaHue 20
9 OO6MeH BelecTs ¥ SHeprux HOpMaTHBHbIE Onpoc 23
KJIMHUYECKUe KonTtposnbHas 12
[OKa3aTe/v OpPraHoB U pabora
p CUCTeM OpraHu3Ma TectupoBanue 20
asMHOXKeHHe, POCT U
10 i —— >KUBOTHBIX Ornpoc 25
KoutposnbHas 20
OpraHy3MOB.
pabota
TIpoMe)XyTOUHBIH KOHTPOJ/Ib — TectupoBanue [Bomnpock! TeM 7,
11 KOJIJTOKBHYM «KuBbIe 8,9,10
CUCTEMBI: KJIeTKa OPraHu3M». Ormpoc 26
MOAY/JIb III.
«HacnecTBeHHOCTb U
HU3MEHUHUBOCTb. JBOJIIOLIHA.
JKoJ10rus»
12
TectupoBaHue 40
KonTtponbHas 10
HacnencTtBeHHOCTh U pabota
V3MEeHUMBOCTb OPraHU3MOB. OITK-1
Criocoben ompegenste| TectupoBanue 112
13 OBOJIIOL[MS] OPraHUYeCcKOoro OuooruuecKuii Ornpoc 78
MHpa. CTaTyC U KoHutposbHas 10
HOPMAaTHBHbIE pabota
K/IMHUYeCcKue TectupoBaHue 128
OKOJIOTHS U OXPaHa MPUPO/bl. [[TOKa3aTe/id OPraHoB 1 Ompoc 146
14 |Opranu3sm u cpena. bruocdepa u| cucTeM opraHusma KoHTposibHast 30
yeJioBeK. JKUBOTHBIX pabora
N3 16
IIpomMeXyTOUHbIH KOHTPOJIb —| TectupoBanune | Bormpockl Tem
KO/IJ/IOKBUYM 12, 13, 14
15 «HacnencTBeHHOCTE U
HU3MEHUYMBOCTb. JBOJIFOLIUA Ornpoc 37

OpraHM4YecKOro MHpa.

JKOJIOTHSI»




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJANMBIE
JUISI OITEHKHW 3HAHWI, YMEHU U HABBIKOB JIEATE/IBHOCTU
B ITPOIECCE OCBOEHMA JUCLIAIIIMHBI

Tabsura 2 — @opMupyeMble KOMIETeHIUN

O1ieHOYHEBIE
Kop v HameHOBaHMe Kop v HaMeHOBaHMe MHAUKATOPA JOCTU)KEHHUS MaTepHATE!
KOMITeTEeHLIUU KOMITeTeHIIUM (YaCTh KOMITeTEeHLUH)
Yl CpeJCTBa
MOJYJIb 1. «Begenue B 0uosioruio. buopasHooopasue.»
OIIK-1.1 UO-1 onk-1
3Harh:
- CUCTeMaTuKy 1 6ropa3Hoobpasre OpraH1u3MoB;
- TMpaBWIa JHWYHOM TUrHeHbl Tipu pabore cC
JKUBOTHBIMHU;
MOPSAZIOK  WCCeJOBaHUSI OpraHoB UM CUCTEM
OpraHu3Ma Ipy OTpeZie/IeHUH ero OU0I0rnYecKoro
craryca
OIIK-1 -3aKOHOMEpPHOCTHU (YHKLIMOHUPOBAHUS
CnocobeH orpefieniiTh | OPraHU3MOB pa3HbIX YPOBHEW OpraHU3al[uH;
Ouosiornueckuit OIIK-1.2 -2 ork-1
CTaTyC U HOPMaTHBHbIE | YMeTh: TecTupoBaHue;
K/IMHUYeCKUe - TIpOBOJUTL JabopaTopHble U (PYHKI[MOHATbHbIE Omnpoc;
TOKa3aTe/IM OpPraHoB M | MCC/e/loBaHUsl HeoOxogumble s orpefeneHusi | KosnokBuym

CHUCTEM OpPraHM3Ma
JKUBOTHBIX

OMOIOTMUeCKOTO CTaTyCca OpraHu3Ma, OObSCHSATH
MpOLeCChl, MPOUCXOASIIME B OPraHU3Me, C TOYKHU
3peHust 00111e010/I0rHUeCcKMX 3aKOHOMEPHOCTeH;
OITK-1.3 U-3 ork-1
Bnagets:
-TIpaKTUYECKUMU
KJIaCCUYEeCKUX METO/IOB HCCJIeIOBaHUs u
HCI0JIb30BaHUS OCHOBHBIX OUOMOTUUECKUX
3aKOHOB B OIpe/le/IleHMd OMOJIOrMYecKoro cratyca
opraHu3mMa W TIPOBEeAEHUs ayTIKOJ0TUYeCKOro
HCCJIe/IOBaHUSI.

HaBbIKaMH MpHUMEHEHUA

OIIK-1
CriocobeH orpeiensiTh
OuoIornuecKuii
CTaTyC ¥ HOPMaTHBHbIE
K/IMHUYeCKHe
T0Ka3aTe/ii OPraHoB U
CHCTEM OpraHu3Ma
YKUBOTHBIX

MOJAYJIb II. «JKuBble cuCTeMbl: K/IeTKa OPraHu3M»

OIIK-1.1 O-1 omnk-1

3Harsb:

- CUCTeMaTuKy 1 Ouopa3HooOpasre OpraH13MOB;
-paBUa JMYHOM THUrueHel Tipu paboTe ¢
JKUBOTHBIMU;

MOPSIIOK ~ MCC/IeIOBAaHUSI  OpPraHoOB M CUCTEM
opraHu3Ma Ipy OrpefielIeH|H ero OMO0I0rnYecKoro
craryca

-3aKOHOMEPHOCTH (bYHKLIMOHUPOBaHMS
OpraHM3MOB pa3HbIX YPOBHe OpraHu3ariyy;
OIIK-1.2 U1-2 onk-1

YMers:

- TPOBOJUTH abopaTopHble U (YHKIMOHATbHbIE
WCC/Ie/JOBaHUsT HeoOXoAvMble [l Ompe/iesieHUs
OMO0J/IOTUYeCKOT0 CTaTyca OpraHu3Ma, OOBSICHSTH
TMIPOLIeCCHI, MPOMCXOASAIINe B OpPraHW3Me, C TOYKU
3peHust 00111e6M0I0rMYeCcKUX 3aKOHOMEPHOCTeH;

TecTrpoBaHue;
Onpoc;
KonTponbHas
pabora;
KosokBuym

5




OIIK-1.3 -3 orik-1

Bnagets:

-TIpaKTUYeCKUMU HaBbIKaMU TpYMeHeHUs
K/IaCCUYeCKUX  MeTOZIOB WCC/IeJOBaHUSL U
WCI10J/Ib30BaHUS OCHOBHBIX O10/IOTHUeCKUX

3dKOHOB B OIipejejIeHnn OK1OI0rUUeCKOro CTaTyCa
OpraHmn3smMa HW TIIpOBeAE€HUA dYyT3KOJIOTMUECKOIro
HCC/1eJOBAHMA.

OIlK-1
CriocobeH orpefiesisiTh
Ouosiornueckuit
CTaTyC ¥ HOPMaTHBHbIE
K/IMHUYeCKHUe
TI0Ka3aTe/i OpPraHoB U
CHCTEM OpraHu3Ma
JKUBOTHBIX

MO/JY/JIb III. «<Hac/1eACTBEHHOCTb M U3MEHYHBOCTb. JBOJIIOLUA.

JKOJIOTUA»

OIIK-1.1 UO-1 onk-1

3HaTh:

- CUCTeMaTHKy U 6rnopa3Hoobpa3ue OpraH1u3MoB;
-MpaBW/ia JIMUHOW TWrMeHbl Tipu  pabote C
>KUBOTHBLIMU;

MOPSIIOK  MCC/e[IOBaHUS OpPraHOB U CUCTEM
OpraHv3Ma IpH Orpe/ie/IeHUH ero 6HUoJ/I0ruuecKoro
craryca

-3aKOHOMEPHOCTH (byHKLIMOHUPOBaHUs
OpraHK3MOB pa3HbIX YPOBHEW OpraHu3aliiy;
OIIK-1.2 -2 orik-1

YmeTn:

- TIPOBOAUTL JlabopaTopHble U (DYHKIMOHATLHBIE
HCCe/JOBaHUST HeoOXOAuWMbIe [Jisi  Orpe/ie/ieHHst
OMOIOrMUeCKOT0 CTaTyCca OpraHM3Ma, OOBSCHATH
MpOLeCChl, MPOUCXOASAIIME B OPraHU3Me, C TOYKHU
3peHust 00111e0H0/I0rHUeCcKMX 3aKOHOMEPHOCTeH;
OITK-1.3 U-3 ork-1

Bnagets:

-TIpaKTUYECKUMU HaBbIKaMH TpUMeHeHUs
K/IaCCUYECKUX METO/IOB HCCJIeIOBaHUS u
HCM0JIb30BaHUS OCHOBHBIX OUOOTUUECKUX

3dKOHOB B Oripeje/ieHHu 010/IOrMUeCcKoro CTaTyCa
OpraHmn3mMa MW TIIPpOBeeHUA dyT3KOJIOTMUYeCKOro
nccjaeg0oBaHus.

TectupoBaHue;
Ornpoc;
KonTtpossHas
pabora;
Konnokeuym




OueHOYHBIe MaTepyasbl U CPe/ICTBA [1/1s1 IPOBEPKU
c(hOopMHUPOBAaHHOCTH KOMITeTeHLIH
Mooynb I BgedeHue 8 buonoeuto. BuopazHoobpa3sue
Tema: «I[IpyHIMIBI U MeTO/ibI K/1accu(UKanuu opranusMoB. Mcropus pasButus
OuoJIorum»

KomnbtomepHoe mecmupoganue (TCk):

Bbibepume 00uH UaU HECKO/bKO 8apUAHMO8 0meemos:

Cxema pery/ifiljii CHHTe3a 0e/iKa ObL/Ia MpeAJIoXKeHa. ..

+®. YKakobom

+2K.JI. MoHo

3. 'ekkenem

M.4. llneligeHom

T. [lIBaHHOM

KnerouHas Teopusi CTpOeHHs OPraHU3MoOB ObL1a chOopMy/IMpOBaHa. ..

+M. lnerigeHom

+T. [lIBaHHOM

P. I'ykom

. Yorconom

@. Kpukom

Tomac MopraH siB/isieTcsl aBTOPOM...

+XPOMOCOMHOW TEOPUM HaC/Ie/ICTBEHHOCTH

+3aK0Ha HapylleHusl CLeT/IeHUsl TeHOB IMPYU KPOCCUHTOBepe

3aKOHa TOMOJIOTMYEeCKHX PSIIOB Hac/e[iICTBEHHOM M3MeHUMBOCTU

Teopuu OMOTeoI|eHO30B

yUeHHs1 0 LIeHTPaxX MPOUCXOXK/IeHUS KyIbTYPHBIX paCTeHHUH

3aKOH reHeTHYECKOr0 PaBHOBECHsI B CBO0O0/JHO CKpeIMBaKIIeHCs MONY /AU BliepBble

copmynrpoBaIm...

+I". Xapau

+B. Baiin6epr

T. Mopran

A. Belicman

I'. Mengenb

PyccKkuM yueHbIM NPUHA/IEKUT OTKPBITHE. ..

+BHUPYCOB

+0akTeprodaron

OakTepuii

TPOCTEeUIIINX

O/IHOKJIETOUHBIX BOZOpOC/Iei

Mopenb MpoCTPaHCTBeHHO# CTPYKTYphI MoseKyJibl [JTHK (aBoiiHasa cnimpasib) 6bl1a

npejJioXKeHa...

+1.1. YorcoHoMm

+®.X K. Kpukom

N.I1. Mronnepom

M.4. lneligeHom

JK.JI. MoHo

BrniepBbie MUrMeHT XJI0PoGU/LT ObL/T BbIjJie/IeH U3 PAaCTeHHUH. ..

@. XKakob

+K. KaBenry

A. baxom

+I1. Tlenerse

JK.JI. MoHo



Pa3BUTHIO BereTanioHHOI'0 MeT0/]a UCC/IeJ0BaHHUs PACTeHHH CIIOCOOCTBOBAJIM. ..
N. Kuon

A. bax

+M. Liser

+10.Caxkc

[1. [Tenetse

OCHOBOTIO/IO)KHHKAMH 0M0/IOrMH KaK HayKH CUMTAIOTCS ipeBHerpeueckue (punocodnl U
eCBOMCIIBITATe/IH. ...

Coxkpar

Apxumep

+ApuCTOTe/Ib

+Teodpact

[1naTtoH

OCHOBHBIMH HayUHBIMH JOCTIKeHUAMH A. JIeBeHryka siBJSIOTCA OTKPBITHE. ..
+b6akTepuii

H6akTeprodaros

BUDPYCOB

+TIPOCTENLLINX

KJIETOYHOr'O si/ipa

BrniepBble HCKYCCTBeHHBIM CHHTe3 0e/1Ka ObL/T 0CyIIIeCTB/IeH. ..
BapuaHTBI OTBETOB....................

A. Baxom

T. IIIBaHHOM

+I'. MatTen

+M. Hupenbeprom

M. IllneiineHom

H.N. BaBuioB sIB/1s1€TCS aBTOPOM...

XPOMOCOMHOW TeOpHH Hac/e[iICTBEHHOCTH

+yueHus1 O LIeHTPaX NPOUCXOXKEHUS KY/IbTYPHBIX paCTeHUI
3aKOHA HapyLleHHs CLiellJIeHHsl TeHOB IIPU KPOCCHHIOBepe
Teopuu OMOTeoI|eHO30B

+3aKOHa TOMOJIOTUYECKUX PSIZIOB HAC/eICTBEHHOU N3MEeHUMBOCTH
XK.-b. JlamapK npejioxu...

+TI0HATHE I'pajaLnuu

OVMHapHY0 HOMEHK/IaTypy BUZA

TIPUHLIUIIBI CUCTEMATUKU

+11epByI0 TEOPUIO 3BOJIIOLIUU

TOHATHE BUJA

OrpoMHbIii BK/IaJ] B pa3BUTHe reHeTUKH BHEC/IM POCCHIICKHE yUeHble...
B.U. BepHajckuit

B.H. CykaueB

K.A. TumupsizeB

+C.C. YeTBepukoB

+H.J. BaBunos

ABTOpaMH KJIaCCHYECKOH TeOpHH IBOJTIOLNHU SIB/ISIFOTCS. ..
JK.-b. Jlamapk

+4. /lapBuH

K. Bropdon

+A.P. Yomnec

K. JTlunuen

AHTHOMOTHK NMEHULW//IMH BBIE/TH/TA U TOTyYH/TH B YMCTOM BHJE. ..
+A. ®nemuHr



T. Mopran

+I". ®nopu

k. XonpenH

A. Beiicman

YueHBIMHM — MUKP0OOH0/I0TaMH SIB/ISIOTCA. ..
+P. Kox

T. Mopraun

B. I'apBeit

+J1. [Tactep

K. B3p

OrpoMHbIH BK/Iaj B pa3paboTKy 3MOPHO/IOrHUecKHX /J0Ka3aTe/IbCTB 3BO/TIOIUHA BHEC/IH. ..
+N.I1. Mrosnnep

T. IlIBanH

T. Mopran

M.4. UlnetigeH

+3. I'ekkesib

Teopu1o caMONpPoOM3B0/ILHOI0 3aP0’K/|€eHHS XXUBBIX CyLIeCTB ONPOBEPIJIH...
+J1. [Tactep

K. bap

P. Kox

+®. Penn

A. JleBeHryk

Bbibepume o0uH sapuaHm omeema
M3roroB/ieH nepBbId MUKPOCKOI

+I". lanmuneit

B. I'apBeit

P.T'yk

. Peii

OTKpBITHI 0aKTepHHU U NMPOCTeine

+A. JleBeHryK

FO. Cakc

P.AnbT™MaH

@®. Tyopr

OTKpBITO BbIfie/IeHHe KHC/I0PO/A PacTeHUAMU
+x. IIpuctiu

A. JleBeHTyK

FO. Cakc

P.AnbT™maH

CdopmyrpoBaH 3aK0H 3apo/ibIIIIeBOr0 CX0/ACTBA
+K.M.b3p

H.N.Jlyuun

P. bpoyH

K. JlanpauireiiHep

OTKpBITO K/IeTOYHOE AP0

+P. bpoyn

3. [I)xeHHep

Y. bercon

. Pen

OnpoBeprayra TeopHusi CaMONPOM3BOJILHOI0 3aP0)K/eHH S
+JI. ITacTep

K. Jlangmreiinep

Y. bercon



@. Tyopr

JlaHo nepBoe onucaHue XPOMOCOM

+3. Ctpacbyprep

I'. ®nopu

3. Yelin

K. JlangwmreitHep

OTKpBITHI BUPYCHI

+]1. V1. VIBaHOBCKUIA

O. I'eptBUr

I'. ne ®pus

K. JlangwmreitHep

OTKpBITO ABOMHOE OIL/IOJJOTBOPEHNE Y I|BeTKOBbIX PaCTeHHH
+0. I'. HaBamH

O. I'eptBUr

I'. ne ®pus

N.[. Yucrsakos

Bbl/je/1eH NpUPO/JHbIN NMeHULU/I/TUH

+A.DnemuHr

.M. CeueHnos

K. . Ckpsibun

@®. Mutuep

CdopmympoBaHo yuyeHHe 0 JeBacTallMi reJIbMUHTOB
+K. U. CkpsibuH

.M. CeueHnos

K. TumupsizeB

N.[A. YucTsikos

Jloka3aHo cluerieHHe reHOB B XpoMocoMax

+T. Mopraun

I'. Mengenb

P. IlenHer

I'. A. Kpebc

JKCrnepuMeHTa/IbHO 0Ka3aHo Ha/Invue 1oJia y pacTeHui
+P. Kamepapuyc

M. Mansnuru

@. Kebep

An NHrenxays

Bbibepume HeCcKo/IbKO 8apuaHmos8 omeemoe:

Merto/ibl reHeTHUECKHX UCC/IeJOBAaHHUI M03BOJISIIOT ONpeAe/IfTh...
+cuerieHue reHoB

+JOMUHAHTHOCTb MPHU3HaKa

JKA3Hees I TeNIbHOCTb KJIeTKH

coZlep>KaHue BUTaAMUHOB

CTPYKTYPY K/IeTKU

I'ubpup nieHULBI U PXKU (TPUTHKAJIE) ObUT MOJIy4eH MEeTO/JaMH. ..
+Me>KBU/JOBOM rMOpUIU3aIiiu

+T10/IUTIJIONIUU

custHust 671acTOMEpoB

ceneKLyn

FeHHOW WH)KeHepuu

MeTo/ibl K/IETOUHOIM MH)XEeHePHUH MCII0/Ib3YIOTCSA MpH...
XPaHeHUM 3aMOPO’KEeHHBIX SULIEKIeTOK

HCKYCCTBEHHOM OIJIOZJOTBOPEHUM
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ME>XXBH/IOBO THOPU/I3AL[UN

+UCKyCCTBEHHOM MyTareHese

+TI0/IMTIJION AN 3aLiin

OCHOBHBIMH MeTO/JaMH BO/IIOLIMOHHBIX HccieoBaHuil Y. /lapBuHa ObUIH. ..
+HabJTI0IeH1e

+CpaBHeHUe

MO/ieJIMpOBaHue

9KCTIepUMEHT

cTaTucTHUecKas oopaboTka

OcnoBHbIMHU MeToamu K. Bapa 0bL1H. ..
+omnucaHue

+HabmoeHne

MO/ieJIMpOBaHue

reHeasiorUYeCcKUi aHa/In3

CTaTUCTHYecKast 0OpaboTka

K reHeTHuecKuM MeTOJaM HCC/IeJ0BaHUI OTHOCATCH MeTO/ibI.
Ta/Ie0OHTO/IOTUUeCKUM

IMOPHUOIOrHUeCKUi

BereTal[MOHHbIN

+0/TM3HELIOBBIM

+TeHeasornueckui

C nomouis0 Mop(dooruueckux MeToA0B H3y4aroT...
CLeT/ieHre TeHOB

+(hopMy /THMCTHEB

cofiep>kaHue Genka

CTPYKTYPY K/IeTKH

+CTpoeHHe LiBeTKa

C noMo1bI0 0MOXMMHYECKHUX METO/I0B U3yUaloT...
+coziep>kaHue MeTabo/IMTOB

+aKTUBHOCTb (pepMEHTOB

CTPYKTYPY K/IeTKH

reHOTHIT OpraHru3Ma

CTpOeHHe pacTeHui

C nomouipbio pu3noI0rnuecKux MeTo/i0B U3y4aror. ..
cLieryieHre TeHOB

[IBIDKEHUE LIUTOIIa3Mbl

CTpOeHHe KOpHS

+TpaHCIIUpalyio JI1MCThHeB

+UHTEHCUBHOCTD JbIXaHUsI

KanycTHo-pepeuHbiid ruOpuj ObLI MOJTyYeH MeTO/JaMH. ..
reHHOM UH)KeHepuHr

+TI0/TUTIJION AU

cvstHust 671acToMepoB

+Me>KBU/JOBOM rUOpUIr3aIiuu

cesieKLUU

B reHeTuke yejioBeKa UCIOJIb3yIOT MeToJ,.
reHHO-WH>KeHePHbIN

+MMMYHOT eHeTUUeCKU I

CeIeKIIMOHHbIN

rUOpU0I0T TUeCKUH

+TIOMyISILIUOHHO-TeHe TUUe CKU

Hayka 0MOHMKA MCI0/Ib3yeT METOABI. ..
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OMOTEXHOIOTHH

+0HOTIOMUHECLIEHI[UH

ouoreorpaduu

+01OMeXaHUKH

OKMOreoLeHO/IOTUN

IToBeeHMe )KUBOTHBIX M CIIOCOOBI UX 00IEHHA U3yYaeT...
OMOXUMMS

Ouoreorpadus

+3TO0JIOTUs

Ovo3HepreTHKa

+0MOKOMMYHHMKALUS

K reHeTHuuecKuM MeTojaM MCCIeA0BAaHUI OTHOCATCH MeTO/ibI.
+TeHeasornyeckui

+06/TM3HELIOBBIM

Ta/Ie0OHTO/IOTUUeCKUM

BereTal[MOHHbIN

IMOPUOIOrHUeCcKUi

K 0CHOBHBIM MeT0/]aM Ce/IeKIIUH OTHOCSTCA. ..
LeHTPU(YTUPOBaHNEe

MO/IeTUPOBaHe

+oTbop

+TubpuAn3aus

HabmoieHue

MeTo/ibl reHeTHUECKHX UCC/Ie/JOBAaHUU MO3BOJIAIOT ONIPeJe/IsATh...
cofiep>KaHre BUTAMUHOB

CTPYKTYPY KJI€TKH

+ClLieryieHe TeHOB

+I0MMHAHTHOCTh MPU3HaKa

JKU3HE/IeATeIbHOCTD KITeTKU

K pe3yibTaram ce/1eKIiMOHHBIX Pa00T OTHOCHAT. ..
+/leKopaTUBHbIe KaueCTBa LIBeTOB

WH/IyCTPUAIbHBINA MeJlaHU3M

pOJKZIieHe OIM3HEI0B

+yBenueHue SULeHOCKOCTH KyP

aNIbOMHW3M MBbIIIIei

MeToAbI K/IETOUHON HH)KEHEPUH HCIO0/Ib3YHTCA MPH. ..
HCKYCCTBEHHOM MyTareHese

+C/IMAHUY TIPOTOIIaCTOB

TIOJTUTI/IOUTU3aL N

00BeilHeHH 0/1aCTOMEPOB

t1iepecajke reHoB

C noMo1b0 MeTO/A0B K/IETOYHON HH)KeHePUH ObL/IM MOJTyYeHbl. ..
+TpaHCreHHble CBUHBU

KOIIIKU-CUHKCHI

OpotinepHbie Kypbl

OBILIEKO3a

+MO3anyHbIe MBIIIN

TakcoHamu 00Jiee BBICOKOI'0 PaHra 0THOCUTe/IbHO OTpsia AB/ISIOTCA. ..
+TUN

+KJacc

BU/]

poj,
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CemMeucTBO

K HagnapcrBy JyKapuoTa OTHOCATCA LApCTBa...
+rpubbBI

+pacTeHus

BUPYChI

OakTepun

apxebakTepun

K HagnapcrBy JyKapuoTa OTHOCATCA. ..

+TpUOBI

+ >KUBOTHBIE

OakTepun

+0arpstHKA

BUPYChI

CemelicTBa 00beJUHAIOTCA B CHCTEMaTHKe. ..
+pacTeHu — B OPSIJKU

+>KUBOTHBIX — B OTPSI/IbI

pacTeHul — B OTPSI/IbI

JKUBOTHBIX — B TIOPSIJKH

JKUBOTHBIX U PaCTeHUU — B OTPSI/IbI

Pa3penbl cucTeMaTHKH, U3yYalolijie CTPYKTYpPbI K/1eTOYHOro siipa u crpoenue [JHK y
Pa3/IMuYHbIX OPraHNU3MoOB, Ha3bIBAlOTCA. ..

+ KapuOoCUCTeMaTHUKOU

+ TeHOCUCTeMaTUKOM

XeMOCUCTeMaTHUKOU

XeMOTaKCOHOMUEeN

HyMepHYeCcKoM CUCTeMaTHUKOU

PojacTBo uestoBeKa U muMmaH3se, umerwmux 90% o01X reHOB U YeThIpe IrPynnbl KPOBH,
yCTaHaB/IUBAIOT...

+TeHocucTeMaThKa

HyMepHyecKasi CUCTeMaTHKa

YyKC/IeHHasl CUCTeMaTHKa

K/laZitueckasl CucTeMaThKa

+ XeMocucTeMaTHKa

N B cucTemMaTHKe )KXMBOTHBIX, U B CHiICTeMaTHKe pacTeHusi MPUCYTCTBYIOT KaTeropyHu...
+BUp,

+poj

MOpsZI0K

otzen

THUI

TakcoHamu 60/1ee HU3KOI'0 paHra 0OTHocuTe/IbHO CeMelicTBa AB/IAIOTCA. ..
+BU[,

KJlacc

OTpsif

+poj,

MOpsiJI0K

Poj — Gos1ee BbICOKHIT TAKCOHOMUYECKHI PaHT, YeM...
CeMeNCTBO

KJlacc

+BU

+110ABU],

OTpsif

Hau0o/b11as rpynmna Ha3bIBaeTcs B CHCTEMaTHKE. ..
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pacTeHul — TUIIOM

+>KMBOTHBIX — TUTIOM

pacTeHul Y )KUBOTHBIX — TUIIOM

JKUBOTHBIX — OT/I€JIOM

+ pacTeHUM — OTAE/IOM

MakcumanbHbIM 0HOpa3H000pa3ueM XapaKTepUu3yTCs. ..
['osiocemMeHHbIE

+ITokpbeITOCEMEHHbIE

+UieHUCTOHOTHE

MoJirocku

XopzoBble

Bup MokeT BK/II0UaTh HECKOJ/IbKO. ..

+ MOMYIALUA

MOPSIAKOB

CeMelCTB

OTpsI/I0B

+TI0/IBU/IOB

Knaccel 00beJUHSIIOTCS B CHCTEMAaTHKE. ..
+>KUBOTHBIX — B THUIIbI

pacTeHWi — B THIIbI

pacTeHul Y )KUBOTHBIX — B TUIIbI

JKUBOTHBIX — B OT/I€JIbI

+pacTeHull — B OT/ie/bl

TakcoHamu 6o0Jiee BBICOKOI'0 pPaHra 0THOCUTe/IbHO OTps/a ABISAITCA. ..
+TUII

+KJ1acc

BUJ

pon

CeMelCTBO

K HagmapcTrBy JyKapuoTa OTHOCATCA LapCTBa...
+I'prObI

+PacTtenus

Bupycel

bakrepuu

ApxebakTepuu

K HaapcTBy 3yKapuoT OTHOCATCA...
+TpUOBI

+)>KHUBOTHBIE

OakTepun

apxebaKTepuun

BUPYCHI

CemeiicTBa 00beJUHAIOTCA B CUCTEMaTHKE. ..
+pacTeHu — B MIOPSIJIKU

+>KUBOTHBIX — B OTPSA/IbI

pacTeHUM — B OTPSIAbI

JKABOTHBIX — B MOPSIAKU

JKABOTHBIX U PaCTeHUH — B OTPS/bI
Pa3penbl cucreMaTUKH, M3ydyarwinye CTPYKTYPbI K/1eTOUYHOro sapa u crpoenve JHK y
Pa3/IMYHBIX OPraHU3MOB, Ha3bIBAlOTCA. ..
+KapHUOCUCTEeMAaTHUKOU

+TeHOCUCTeMaTUKON

XeMOCUCTeMaTUKON
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XeMOTaKCOHOMUEHN

HyMepHUYeCcKOW CHCTeMaTUKOU

PoacTBo uesioBeKka U muMnans3e, uMmemux 90% o0IUX reHOB U YeThIpe IrPyNibl KPOBH,
yCTaHaB/IUBAKOT...

+TeHOoCHCTeMaTHhKa

HyMepHuecKasi CUCTeMaTHKa

yKC/ieHHasi CUCTeMaTHKa

K/laZinueckasl CuCTeMaTHhKa

+XeMOoCHCTeMaThKa

HogBeliiuMu HanpaB/IeHUSIMUA CHCTeMAaTHKHU JKUBBIX CYIIeCTB AB/IAIOTCA. ..
K/IaZIuCTAYecKasi CUCTeMaTHKa

XeMoCHCTeMaTHhKa

+TeHOCHCTeMaTHhKa

+KapuocucTeMaTuKa

yKC/ieHHasi CUCTeMaTHKa

IITupokomaciTabHOe Mo/ TyYyeHHEe KOPMOBOI'0 IPOXOKEBOro 0e/ika Ha
11e/UTI0/I030Co/IeP)KalX 0TX0/jaX BO3MO)KHO 0/1arojaps ycrnexam...
+OUOTEXHOIOTUH

+MUKOIOT YU

OMOHMKH

¢usmonorun

ouomeTtoza

Co3aHHe YCTPOMCTB M MEXaHU3MOB, KONHUPYIOIIMX CTPOEHHEe KMBBIX CYIIeCTB, BO3MO)KHO
Os1arojapsa ycmexam...

reHHOW MH)KeHepUH

+OHUOHUKU

KJIETOUYHOW UH)XKeHEepUr

+010aKyCTUKH

O1OTeXHOIOTUU

IToBbIlIeHNe YPO)KallHOCTH KY/IbTYPHBIX PacTeHHH MyTeM NpPHUMeHeHUs1 MUKOPH3HBIX
rpuboB MoXXeT ObITh JOCTUTHYTO O/1arojaps ycrnexam...

+MHUKOJIOrUU

300J10TUU

0aKTepHOoJIOTUN

+60TaHUKH

OUOTeXHOIOTUU

Pa3MHo)xeHHe BUPYCOB HaCeKOMbBIX Ha Ky/IbType K/1eTOK U UCI0/1b30BaHNe 3TUX BUPYCOB
A/ 60pBOBI C HACEKOMBIMHU-BPEANTE/ISIMM B Ce/IbCKOM X035IHCTBe BO3MOXXHO Os1aroaps
ycmexam...

reHHOM UH)KeHepuHr

KJIOHUPOBaHUs

+6uomeTo1a

OMO3HEepPreTHKH

+0UOTeXHOIOT YU

Om10A0TBOPeHUE «B MPOOUPKe» U BhIHAIIMBAHUE IJI0/Ja CyPPOraTHON MaTepbio
BO3MOXXHBI 0/1arojaps ycmexam...

HCKyCCTBEHHOT'O MyTareHes3a

OMOHUKU

6uomeTtoza

+dusnonorum

+KJ/IeTOUHOW WH)KEeHEepUH1
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BbIsicHeHHe IPUPOJBI HaC/Ie/ICTBEHHBIX 3a00/1eBaHMi Ye/I0BeKa CTA/I0 BO3MO)KHBIM
0s1arojaps ycmexam...

oromeToa

OMOTEXHOIOTHH

+TreHeTUKU

+TeHHON UH)KeHepuU

MOJIEKYJIIPHOM OHoI0rvu

XX BeK 000raTu/ 0M0/I0rMI0 TAKUMH OCHOBOII0/Iaral0IUMH TEOPUAMH, KaK TEOPHH. ..
+abHOreHHOro CHHTe3a

+XpOMOCOMHas

sMmbpuosioruyeckas

TUCTOJIOTYecKast

K/IeTOUHast

OCHOBOMO/IaralIIMH B COBPEMEHHOH OHO/IOTHHU AB/IAKTCS TeOpHH.
smbpuosioruyeckas

TUCTOJIOTYecKast

XeMHOCMOTHYeCKast

+XpOMOCOMHas

+K/1IeTOUHas

IIInpokomacmTabHoe Mo/ TydeHHe aMUHOKHC/IOT, CHHTe3UPOBAaHHBIX 0aKTepUsIMH,
BO3MO)KHO O/1aroiaps ycmexam...

ouomeTtoza

OMOHMKH

+UCKyCCTBEHHOTO MyTareHe3a

busmonorun

+buoTexXHOIOrUN

IITupokomacimTabHoe Mo/TyyeHHe KOPMOBOI'0 IPOXOKEBOro feka Ha
[1e/UTIJI030Co/iep KalfuX 0TX0/jaX BO3MO)KHO 0/1arojapsi ycrexam...

+MUKOJIOTUU

+buoTexXHOIOrUN

OMOHUKU

dusmonorun

ouomeTtoza

IlepBbIMHU pa3jesiamMu GHO/IOTHH, KOTOPbIe 0()OPMU/IMCH KaK CaMOCTOSITe/IbHbIe HAYKH,
SIBJISIIOTCAL. ...

+300510rUA

busmonorus

9KOJIOTUSI

3TOJIOT S

+6oTaHrKa

Kto chopmynupoBa 0CHOBHBIE M0/10)KeHUsI COBPeMeHHOU K/IeTOUHOM Teopuu?
T. [IIBauH, P. bpoyH, A. ITypkunbe

M. Illnetigen, P. bpoys, T. IlIBaHH

P. Bupxos, P. bpoys, . [lypkuHbe

+ T. [lIBann, M. [lIneiaenH, P. Bupxos

Hayka, usyuaroijasi CTPyKTypy U CBOMCTBA TKaHel Ha3bIBaeTCsl .
[TpaBU/bHBIN OTBET: TUCTOJIOTUS

Metoj ncciiefoBaHusi B 0M0/I0rMH, HMUTHPYIOLIHI MPOLeCChl, KOTOPbIe He/Ib3s

00HAPY)XUTH MPH HEMOCPeACTBeHHOM UX Ha0/II0IeHUH — ITO
[TpaBU/IBHBIN OTBET: MO/|E/TAPOBAHUE
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Tema: «Pa3Hoo0pa3ue U K1accupUKays BUPYCOB U 0akTepuii. OCo0eHHOCTH
OpPraHMW3aIVH{ ¥ )XKU3He/IeATeTbHOCTH BUPYCOB M DaKTepuii»
KomnbtomepHoe mecmupoganue (TCk):
Bbibepume HecKo/bKO 8apuaHmos omeemad.
K napcrBy 0aKkTepuii OTHOCATCA. ..
nHdy30pus
+06efHast CriipoxeTa
+TOHOKOKK
ame0a
MyXOMOP
K HagunapcrBy IIpoKapHuoT 0THOCATCA LJapCTBa...
+bakTepun
Pacrenus
+ApxebakTepun (Apxen)
Bupycsl
['pubbi
K mapcTBy rpu6bI OTHOCATCA. ..
JaMUHapUsi
+0J1e THAsT TIOraHKa
hykyc
3BTJIeHa
+TIeHULUITYM
B 6akTepuanbHOM K/IeTKe 0TCYyTCTBYIOT. ..
+MUTOXOH/IpUH
+komruiekc ["onmbmpKu
pub0oCOMBI
JHK
KJ/IeTOYHAasi CTeHKa
ABTOTPO()HBIMH AB/IAOTCA DAKTEPHUH. ..
+(doToCUHTe3UpYOII1e
+XeMOCHUHTe3upyloljue
canpo@uThbl
5KTOIapasuThI
3H/I0TIapa3UThI
Hau6oJ1b11ee KO/IMYeCTBO 0aKTepUil HMeeTCs B Ye/I0BeYeCKOM OPraHu3Me B...
+POTOBOM TOI0CTH
+TOJICTOM KUIII€YHUKE
TOHKOM KHILIeYHUKe
Xemnyake
reyeHu
3a0o/1eBaHMA bIXaTe/IbHBIX MMyTel BbI3bIBAKOT DAKTEPHUH. ..
+rasouka Koxa
+audTepuiiHas rasouka
BO30yaUTeb TTPOKAa3bl
JIA3eHTepyiiHas MajoyKa
BO30yauTeNnb OprontHoro trda
Mo/10YHOKH C/TbIe DaKTepPHH UCTIOTb3YOTCH IS, ..
+CUI0COBaHUSI
+KBallleHUs KaryCThbl
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BOCCTAHOBJIEHUSI COeIMHEHUI CephbI
a30TdUKCcaIuu

ToTy4eHusi Oe/TKOBBIX MUIIEBBIX J00aBOK

K Hek/1eTOUHBIM ()OpMaM KU3HH OTHOCHTCH. ..
+BUPYChI

+aru

1[aHo0aKTepun

rpocTeuiye

TIPOKApHOTHI

B K/1eTOYHYI0 000/10YKY OaKTepHii BXOJASAT. ..
TJTUKOKATUKC

TICeBIOTIOANU

MUKPOBOPCHHKH

+rya3maruueckast MeMOpaHa

+C/IM3KCTas KaricyJsia

B 6akTepua/IbHON K/1eTKe HMEITCH. ..
TIACTHZBI

siiepHasi 060/104Ka

+prUbOCOMBI

+M€e30COMbI

MUTOXOHZPUU

XeMOCHHTe3 0CyLIeCTB/ISIIOT 0aKTepHH...
MOJIOUHOKHCJIbIE

+a30TobaKTep

+HUTPUPULIUPYIOLIHE

1[aHobaKTepun

+Kene300aKTepun

B puTonia3Me 0akTepHabHbBIX K/IETOK CO/Jep)KaTCs BK/IKOYEHHS. ..
CKOTIJIeHUsI TUTMEHTOB

+Tpany/isl 6enka

+Karuiy >xupa

KOMIUIEKChI TJIMKOJIATTH/IOB

rpaHyJ/ibl Kpaxmasa

Kuieunsie 3a00/1eBaHUsA BbI3bIBAIOT 0AKTEpPHH. ..
B030yAuTeIM CUOMPCKOM S13BBI

nasioukyu Koxa

+B030yuTE/N OprolHOro THU(da

+X0/epHble BUOPUOHBI

MEeHWHT OKOKKH

OpraHuuyeckue BelljeCTBA U3 HEOPraHUYeCKHX CO34alT OaKTepHH...
+HUTpUULIMPYIOLLIYEe

THUeHUsI

MOJIOUHOKHCJTbIe

+a30TUKCUpYOL1e

TTOYBEHHbBIe

BakTepuodaru ucno/ib3yioT A1 JiedeHus 3a00/1eBaHMM. . .
XOJIepbl

+aHT'MHbI

+Iu3eHTepun

OpoHxHTa

paxuTa

K 6akTepusaM mapoBuUAHON ()OPMBI OTHOCATCH. ..
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CTAPUJITBI
OaLM/IIbI

+CTpeNTOKOKKH

BHUOPHOHBI

+CTaUIOKOKKU

ITouBeHHBIe OaKTepHH, CIIOCOOHBIE BHI3BATh 3a00/1€eBaHUSA Ye/I0BeKa, — 3TO BO30YAUTE/IH. ..
AHTMHBI

+Ta30BOW I'aHI'PEHbI

IudTepun

+cTos1OHsKa

KOKJTIOLLIA

K 6akTepusaM-¢poToCHHTeTHKAM OTHOCATCAL. ..
+1MaHobakTepur

MeTaHObaKTepuu

+3esieHble OaKTepUn

cepobakTepuu

BO/IOPO/IHbIe OaKTepUn

K napcrBy 0aKkTepuii OTHOCATCH. ..
nH(y30puUs

+6nefHas crivpoxeTa

+TOHOKOKK

ameba

MYXOMOP

Bbibepume o0uH sapuaHm omeema

Bupycsl 370 ....

+/10K/1IeTOUHbIe (POPMBI KU3HU
TIPUMUTHBHBIE OaKTepuu

JpeBHeMIIe 3YKapUOThI

Bupycbl pa3MHOXaKTCHA ....
CaMOCTOSITe/IbHO BHE K/IeTKU X03sMHa
+TOMBKO B K/IeTKe X03s1Ha

oboumu criocobamu

CuHTe3 BUPYCHOr0 0e/IKa 0CyliecTB/IAeTCA Ha ....
+Ha prubocomax K/IeTKU

Ha cOOCTBEHHBIX prb0OCOMax BUpycCa
Bbibepume HecKo/IbKO 8apuaHmos omeemos
Bupycamu BbI3BIBAIOTCs 3a00/1eBaHUA Ye/I0BeKa, TaKHe KakK....
+KOpb

+rpunmn

+KpacHyxa

+CITU/],

+0eI1eHCTBO

+3H1[edanuT

cubUpCKas si3Ba

yyma

xoJepa

mudTrepus

CTONOHSK

IlepBbIM 00HAPY)KEHHBIM BUPYCOM OBLI....
+ BUpPyC MO3anuHOM 60sie3HM Tabaka

BUPYC HeKpo3a Tabaka

BUPYC >KeTON KapJIMKOBOCTH KapTodeJis
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BHPYC OCITbI UesioBeKa

Pa3mepbl BUPYCHBIX YaCTHI| COCTAB/IAIOT

+ot1 5 10 350 HM

oT 5 710 35 MKM

OT 5 /10 5 MKM

400-750 um

B 1a00paTopHBIX YUI0BUAX BUPYCHI KY/IbTHBHPYIOT Ha...
Ha KypHHBIX 9MOpHOHaX

B KyJ/IbTUBUPYEMbIX COMaTHUeCKUX KJIeTKax

Ha Mepe)KMUBaKOIINX JIOCKYTKaX KOXXU

B 9KCIJIaHTaHTaX OpraHoB

+BCe OTBETbI BepHbI

Kakasn ¢yukiusa HE xapakTepHa /11 Kancuja...
TipeJjoXpaHsieT BUPYCHbIN TeHOM OT TIOBPEXXJeHUM
COZIEP)KUT PeLieNnTOphbl, 0OecrieunBaroIIye afcopoLUIo Ha KIeTKax
CoziepXXUT (hepMeHThI, 00eCTieurBarolIe PeIUIMKaIUI0 HYK/IeMHOBOU KHUC/IOTBI
+obecrieurBaeT CHHTE3 BUPYCHBIX O€/IKOB

K perpoBupycam oTHOCHTCH...

+ BUPyC UMMYHO/leUIIUTa UesoBeKa

+BUpYC capkoMel Kyp Payca

BUPYC reprieca

BHPYC OCITbI YesioBeKa

JIr000i1 BUPYC COJePXKHT....

+HYKJIEMHOBYIO0 KUCIOTY ofHOro u3 Apyx tvnoB (PHK wmm [THK)
Tosibko JJHK

Toneko PHK

HYKJ/IeMHOBbIe KMC/IOThl 000UX THUTIOB OTHOBPEMEHHO
Bbibepume HecKo/IbKO 8apuaHmos omeemos
BakTepusaMu BbI3bIBAIOTCS 3a00/1eBaHUSA Ue/I0BEKA, TaKHe KaK .....
KODb

TPUIII

KpacHyxa

crmna

Ger11eHCTBO

+cubupcKas si3Ba

+uyMa

+xomepa

+audTrepus

+CTONOHSK

+TybepKye3

Kerka 0akTepun XapakTepu3yeTcsi HA/IMYUEM. ..
sapa

MUTOXOH/IpUI

+T171a3MaTHUeCKON MeMOpaHbI

armmapara ["osbmxu

Cnopbl 6aKTepuil He00X0AMMBI TS, ..
Pa3MHOXKeHHs

3ariacaHusi MUTaTe/bHbIX BellleCTB

+TiepeXKujaHyst HeOIaronpUsITHBIX YCIOBUH
MUTaHUs

THUIN MUTAHUA DAKTEPHUM. ceerveeereneeenes
aBTOTPO(HBIN
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reTepoTpoQHbIi

+aBTOTPOGHBIN UK reTepoTPOdHbIN

MUKCOTPO(HBIN

Bbibepume HecKo/bKO 8apuaHmos omeemos

bakTepum, Kak 1 pacreHms, ...

+CrocobHbI K (hOTOCHHTE3Y

He UMeIoT sifipa

JU1s1 Pa3MHOXKEeHHS! UCTI0JIb3YIOT CIIOPbI

+B KJIeTKe COJiep>KaT puO0COMBI M LIUTOT/Ia3My

OTHOCATCS K TIPOKapruoTam

+UMeroT 000/10UKy

Y npokapHoT 0TCyTCTBYHOT ....

+XJIOpOI/IaCThI

+MUTOXOH/IPUU

puboCOMBI

+1I€EHTPUOJIA

K okcudorobakTepusiM OTHOCSTCA. ...

rajsiobakTepumn

+1MaHobaKTeprn

CTPENTOKOKKH

+X/I0POKCHUOaKTepUn

B 6aKkTepua/bHON K/IeTKe CK/Ia/{UaThbié CTPYKTYPbI — BBINSIUUBAHUA I/Ia3MaTHUYeCKOH
MeMOpaHBbI 3TO....

+M€e30COMbI

pub0oCOMBI

Karicysa

TN

T1a3MU/IbI

Bakrepuansnas JJHK npejcraB/isier co00i...

+0JMHOYHYIO KOJIbLIEBYIO MOJIEKY/TY, COCTOMT IPUMEPHO U3 5 MUWIIMOHOB Map OCHOBaHUM
3T0 HebosblIasi KoJbIieBasi MoJieKy/ia fgononHuTesibHoM JJHK, crioco6Hast K camoperiuKaiuy, a
HeceT B cebe HECKO/TbKO TeHOB

IInasmMupaa npejgcraBJ/isieT co00i

OJJUHOYHYIO KOJIBIIEBYIO MOJIEKY/TY JJIMHOW, COCTOUT TIPUMEPHO M3 5 MUUTMOHOB I1ap
OCHOBaHUM

+ HebO/BILYIO KOJBLIEBYIO MOJIeKyy aornomHuTensHoi JTHK, criocobHyr0 K caMoperyivKaiuu,
HeceT B cebe HECKO/TbKO TeHOB

TaJIOUKOBHU/IHbIE BLIDOCTHI HA K/IETOUHOM CTeHKe HEKOTOPBIX TPAMOTPHIIATe/IbHBIX OaKTepui,
CJTy>KaT Ji71s TIPUKPETIIEHUsT K TTOBePXHOCTSIM UM K/IeTKaM.

Bbibepume HeCcKo/IbKO 8apuaHmos omeemos

Bbi0epuTe NpU3HAKHM XapaKTepHbIe A/1A 1apcTBa [[podsaHku

+He UMerT 0(pOpM/IEHHOT O SiZipa

€CTb MUTOXOH/PUH

+CIOCOOHBI K XeMOCHUHTE3Y

+aBTOTPO(MbI U TeTEPOTPOPbI

Pa3MHOXKAKOTCST CTIOPaMH

00pasyrT MUKOPU3Y

Pacnosio>xure mo MopsiAKY CTaJuH PenpoAyKIMH BHPYCOB

azicopOIust

UHBEKLIUS

+perMKalys MoJIeKyJ/1 BADYCHOM HYK/IEMHOBOW KUC/IOTBI

CHHTe3 BUPYCHBIX Oe/TKOB
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cOopKa BUPYCHBIX UaCTHI]

BBbIXO/] BUDYCHBIX UaCTUL] UX TIOPa>KEHHOU K/IeTKU

KTo oTHOCHATCA K IpoKapuoram?

+0JHOK/IeTOUHLIE

+apxebakTepun

+HacTosue 6akTepun

MHOT'OK/IeTOYHbIE

YkaKkuTe JIOKa/IM3al{Ui0 HaC/IeACTBEeHHON NH(OpManuy B 0aKTepHa/IbHOH K/IeTKe
+ M/1a3MU bl

MHUTOXOH/IPUU

mepoxosaras JI1C

+ reHocdop (HyK/1eoun)

Crnopsl y 0akTepui CIyXKaT AJIs:

Pa3MHOXKeHHsI

+coxpaHeHus BU/la B HeOIarONpUSITHBIX YC/IOBUSIX

repe/IBIKeHust

aziresuu

Kakue Mopdosiornueckne CTpyKTypbl H 0CO0€HHOCTH HX CTPOeHHs 00yC/IaB/IHBAIOT
OTHOLLIEeHHe K OKpacKe 1o I'pamy?

+ KJ/leTOYHasl CTeHKa

LUTOIIa3MaTuyeckasi MembOpaHa

L[UTOI/Ia3Ma

Karicysa

Kakoi TN U3MeHUYMBOCTH HA0/II0/JaI0T IPH MyTalMAX y OakTepuii?

+ TeHOTUINHUYeCKUN

(heHOTUTIUECKUM

pekoMOUHaI[UH

BU3yaJlbHbIN

HaiiuTe Ka)XkioMy ONMHCAHUI0 DaKTepHa/IbHON CTPYKTYPbI UX (PyHKLIMOHA/IbHbIE
CBOMCTBaA:

1. MUTOXOHZAPUI 1. ocymiecTBsieT cMHTe3 OesKa

2. puboCOMBI 2. yyaCTBYeT B Tepejiaue Hacae[CTBEHHBIX
TIPU3HAKOB

3. HyK/1eous, 3. BBITIO/HSIET QYHKI[HIO aKTUBHOT'O

TPAHCIIOPTA PA3/IUUHBIX BEIECTB B
OaKTepHabHYIO KJIETKY

4. uyMToria3MaTiyeckasi MemOpaHa 4. SIBJIAIOTCS LIeHTPaMU [JIbIXaTe/bHON
aKTUBHOCTH

5. 3aIuIraeT BHYTPEHHIOK YaCTh KJIeTKU OT
JeNCTBUS MeXaHUYEeCKUX U OCMOTUYECKUX CHJT
BHeIIIHel cpe/ibl

[TpaBusibHBIN OTBET: 1-4; 2-1; 3-2; 4-3.
BenkoBasi 000/10uKa BUpPyca Ha3bIBaeTCsA (MpaBU/IBLHBIA OTBET Kancuj)
ITepeBop ¢ 1aTBIHM Virus (mpaBWIBHBINA OTBeET (5171))

Bompocsl ompoca mo Teme: Pa3HooOpa3sue M kiaccudukanus BHPYCOB U OaKTepuid.
OCo0eHHOCTH OPraHU3aliH U KU3HEeeSATeIbHOCTH BUPYCOB U 0aKTepuii

1. Knaccudukaiiysi BUpyCoB.

2. VicTopust OTKPBITUSI BUPYCOB.

3. Kak opranu3oBaHbl BUPYChl, KAKOBbI CXO/ICTBA U Pa3/IMuusl B OpraHu3alyy UX reHoma??

4. YTo TIOHMMAKOT TI0/i PETPOBUPYCaMHM M KaKOBbI OCOOEHHOCTM UX CTPYKTYpbl U

JKU3HEHHOI 0 1{UK/a?
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5. Ha3oBwurTe cTaguu 1[UK/Ia pa3BUTHs OakTeprodara.

6. Ha3oBute craguu Ljukiia pa3sButus supyca BUY.

7. Ha3oBuTe 0c06€HHOCTH CTpOeHUst OakTepHrodara.

8. Kak BUY-unbek1ys riepejaeTcs OT YesloBeKa K UeJIoBeKy?

9. Ha3oBuTe BupycHbIe 3a00/1eBaHUs UesioBeKa, JKMBOTHBIX, PACTEHUIA.

10. KakoBa posib BHpPYyCOB B KaueCTBe SKCIIepHMEHTA/bHbIX MO/ie/lell B MOJIeKYJISIPHOMN
OvoJIOTHH.

11. Ha yeM Ky/bTUBUPYIOT BUPYChI B JTaDOPATOPHBIX YCIOBUSIX?

12. HazoBuTe runoressl IpOMCX0XKAEHNSI BUPYCOB U OXapaKTepu3ynre HXx.

13. [puBeguTe KnaccuduKaruo OakTepuil.

14.  Kak Bbl IOHUMaeTe pa3vuus MeXxy JOsiiepPHbIMU U SiZIePHbIMUA OpraHu3MaMu?

15.  Ha3oBure noguapcTsa JosiilepPHbIX OPraHU3MOB U JalTe UX XapaKTepHUCTHUKY.

16.  Yto Bl 3Haere 00 apxebakTepusix WU 00 WX CBONCTBaxX, KOTOPBIX HET Y APYIHX
Jl0s1lepHbIX OpPraHrW3MOB?

17. KakoBa poJsib 6akTepuii B pUpo/ie U B XKU3HU YesloBeKa?

18. Kakue mopdosioruueckuie ¢hopmbl Oakrepuii Bel 3HaeTe?

19. KakoBo cTpoeHMe GaKTepUasbHOU K/IeTKH.

20. Oxapakrepu3yiiTe 0COOEHHOCTH Pa3MHOXKEeHUsT OaKTepui.

21. Ha3zoBuTe 6akTepuaibHbie 3a00eBaHUS.

22. Uem 0060/i0UKa TpaMIIOJIOKUTE/ILHBIX —OakTepuil oT/MuaeTcss OT  000J/I0UKU
rpaMOTpULIATe/IbHBIX OaKTepuii?

23. Kakve BuAbI TeHeTHMUeCKOoW peKOMOMHAluM Yy  TPOKAapUOT  U3BECTHBI?

OxapakTepusyire uX.

Tema: «IlapcrBo I'pu6bl. (Fungi). IlapcrBo Pacrenus (Plantae). Oco6eHHOCTH CTPOeHMUS.
BujoBoe u mopdosiorudyeckoe pa3sHoodpasue»

KomnbtomepHoe mecmupogarue (TCk):

Bbibepume 00uH uiu HecKo/bKO 8apuaHmos8 omeemos:
JIpOXOKY MCHOJIB3YIOTCS NMPH...

+TIPOM3BO/CTBE CIIUPTA

+xeboreyeHun

CUJI0COBaHUU

KBallIeHWH KaIlyCTbl

BbIZIEJTKE KOXKU

I'pu6bI, 00pa3yoiue Ha MVIACTUHKAX IJIOAOBOI0 TeJla CIopPbI, — 3TO. ..
+ChIpOEXKa

+PbDKUK

TPYTOBUK

MeHULUIIT

Mac/eHOK

KiieTouHbIii MUIe/THHA XapaKTepPeH A/IsA TPU0O0B, OTHOCSIIMXCA K KJIaccaM. ..
+aCKOMMULIeThbI

+0a3u/JMOMULIEThI

JIeUTepOMMLIEThI

XUTPUJUOMULIEThI

OOMHULIETHI

3UTOMULIETHI

KiieTouHbIii MULIe/INH XapaKTepeH AJis...
+11eHuu/1a

+I0K/IeBUKa

+UCUYKH
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¢uTodTOpHI

canpoJieTHUM

MyKopa

K k/1accy ackoMHIIeTbl OTHOCSITCA. ..

+Tprodensb

+TIeHULTWILT

CTIOPBIHbSI

MyXOMOp

¢utodTOpa

TPYTOBUK

IlapcTBO rpH0OB CXO0AHO C IIAPCTBOM PACTeHHUH M0 MPU3HAKaM...
+HeIoIBWKHBIN 00pa3 >KU3HU

+HeorpaHUUeHHbBIN POCT

3aracaHye B KJeTKaxX IJIMKoreHa

B pe3yJibTaTe oOMeHa BeliljecTB 06pa3yeTcss MOueBHHa
Ha/Mure BUJOB-XUIIIHUKOB

K cMepTebHO s1J0BUTHIM IPH0aM OTHOCATCA. ..
JIO>KHBIW OTIeHOK

+0/1e THasT TIOraHKa

JIOKHAas TUCUYKA

+KpacHbI!i MyXOMOp

JKeTUHbIN rpud

IIapa3uTaMu pacTeHui AB/ISIIOTCA. ..
+ctepoTteka

JIOXKIeBUK

MYKOp

+CIOPbIHbS

+TPYTOBUK

TIeHULIA/IT

Bbibepume HecKo/IbKO 8apuaHmos omeemos
Becmnosioe pa3MHO)XKeHHe KOHUUSMH XapaKTePHO /i/Isi TPU00B, OTHOCAIUXCA K KJ/laccaM...
+71eUTepOMULIEThI

OOMMUIIETHI

+0a3u/IMOMULIETHI

3UTOMULIETHI

+aCKOMMULIeThbI

XUTPUIAOMULIETHI

®opmblI 3a00/1eBaHHs «TOJIOBHSI», BbI3bIBAEMOro 0a3suHa/JlbHBIMU IPHO0AMH, - TO...
OBaJTbHast

KOpOHUaTast

+TBepas

+1blIbHas

Ty3bIpuaTast

NMUHelHas

Becnosioe pa3MHo)XeHHe TPUOOB OCYIIECTB/IAETCA. ..
+I110UKOBaHHEM

+yudacTKamMu MULie/us

+criopamm

ceMeHaMH

YKEHCKVMU Y MY>KCKUMU TaMeTaMu

K Tpy0uaThiM rpu6aM OTHOCSATCA. ..

+6enbIit rprb
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PBDKUK

MCUUKA

+Mac/ieHOK

rpy3/b

Tunbl MOJI0BOT0 MpoIjecca rpudoB...
T1a3MoraMust

Kapuoramusi

+comMmaToraMus

cudoHOraMUst

+ 3uroraMus

+ raMeTaHTMOT aMUsI

I'pubBbI MOTYT BCTyNaTh B CHMOHO3 C...
+BBICILIIMU PaCTeHUSMU

MaropoTHUKaMH1

rlayHaMu

XBOILL[aMHU

+BOAOPOCIAMU

Bu/bl BereTaTUBHOTO Tejla IPUOOB — 3TO...
+HeK/IeTOUHbIA MULIe/TUN

+CKJIepoLUi

PU30MULIe/IAN

+pU30MOpP(QbI

cTpoMa

K/IeTOUHbIA MULIe/TUN

I1nopoBkIe Tesla CyMYaThIX FPUOOB K/1acca aCKOMHULIETHI — 3TO. ..
+TiepuTelui

0a3uAMoKapm

+arioreLui

cTpoma

+K/IeMCTOTeI[UM

B papcTBe rpr0bl Pa3/TMYAIOT OTJE/bL..uccesceesessecens
+HacTosiiie rpuobl

+JIutaitHUKU

+OoMULIeThI

AckoMMLIETBI

HeliTepoMULIeThI

Bbi0epuTe NpU3HAKH OT/IMYAIOLIHE FPUOBI OT 00/ILIIMHCTBA PAaCTeHUH
+He UMeIT XJiopodusina

+TIATaI0TCS reTepoTpodHO

HMMEIOT XKeCTKYI0 K/IeTOUHYH0 CTeHKY

He CITOCOOHBI IepeIBUraThCst

Bbi0epuTe NpU3HAKHM XapaKTepPHbIe /I TPUOOB U 00/ILIIMHCTBA PACTeHHH
He UMeIT XJiopodusina

MATAIOTCS TeTepoTpodHO

+UMEIOT JKeCTKYIO K/IeTOUHYI0 CTEHKY

+He CrIOCOOHBI TTepeJBUTaThCst

HacTosmue rpudbl pa3je/isiioT Ha K/IacChl
+XuTpUneBbie

+3UrOMULIETBI

+ACKOMULIETHI

+ba3uromMuIieTh

+[leTepOMHULIETHI
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Oomurietsl

JIumaitHuKu

Bbibepume o0uH eapuaHm omeema:

K kakomy K/accy rpudoB oTHocuTcsi Mykop...
XUTpUUEBbIM

+3uromuLieTam

AckomurieTam

basuguomuiietam

HeliTepomuiietTam

Oomuneram

K KakoMy K/1acCcy rpu0oB OTHOCUTCS APOXOKH. ..
XUTpUUEeBbIM

3uromuretam

+AcCkomMuLIeTaM

basuguomuiietam

HeliTepomuiietTam

Oomuneram

K KakoMy K/1accy rpu0oB 0OTHOCHTCSI MyYHHCTasi poca...
XUTpUAUEBbIM

3uromureram

+AcCKomMHLIeTaM

basuauomuiietam

HeliTepomuiieTam

Oomunetam

K kakomy K/1accy rpu0oB OTHOCUTCSI CMOPYKH?
XUTpUAUEBBIM

3uroMmiieTam

+AcKomulieTaM

basuauomurieram

HeliTepomuiieTam

OowmmurieTam

K kakomy K/1accy rpu00B OTHOCUTCSI O{0epe30BUK?
XUTpUAUEBBIM

3uroMmiieTam

AckomMmuiieTam

+basugromuiieTam

HetiTepomuiieTam

OomuiietaMm

K kakoi rpynmne rpudoB oTHocutcs putodTopa
XUTpPUIUEBBIM

3uromurieTam

AckomMmuiieTam

basuanomuiietam

HetiTepomuiieTam

+Oomuiieram

K kakoi rpynmne rpu6oB oTrHocutca Penicillium u Aspergillus
XUTpPUIUEBBIM

3uroMmiieTam

Ackomurietam

Bbasugromuiieram

+JlenTepoMuLieTam

Oowmutietam
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Y Kakux rpu6oB 0TCyTCTBYET 0JI0BOEe Pa3MHO)KeHHe?
XUTPUJUEBBIX

3UTrOMULIETOB

AckomurieToB

basnaromurieToB

+[1erTepOMHULIETOB

OomuneToB

CaMble paHHHE HCKONAaeMble 0CTaHKH rPUO0B 0TMeUeHbI B

apxee

rpoTepo3oe

KpUIITO30€

KeMOpuu

+cunype

TpUace

Bbibepume HecKo/bKO 8apuaHmos omeemos

Kakue MMerTCcA npejno/ioKeHus 0THOCHTE/TBHO MPOUCX0KAeHHs IPHO0B?
+0T 3eJ/IeHbIX BOZIOPOC/Ier, MOTePSIBILIUX XJI0POMHIII

+0T >KTYTUKOBBIX

OT U/IeHUCTOHOTUX

OT MOXOBHUJHBIX

Kakue THnbI C/I0eBUIL, Pa3/IMYalOT Yy JUILIAHHUKOB

+HaKUITHbIe

+/McTOoBaThie

+KYCTHUCThIe

JIpeBOBH/HbIE

TpPaBSHUCTbIE

crebsieBbIe

Kak npoucxo/uT 1ojioBoe BereraTUBHOE JIMIIIATHUKOB?
o0pa3yroTcs criopsl rpyba MMIaiiHUKa, 3aTeM OHM MPOPACTaloT U BCTPETHUB COOTBETCTBYHOLYHO
CBOEMY BUJY BOZIOPOC/IL 00pa3ytoT C Hell HOBOe C/I0eBHILle
+TIPOUCXOAUT pereHepariyisi CI0eBUILja U3 HeOOBIINX ero y4acTKOB
+TIpY TIOMOILIM OCOOBIX OPTaHOB Pa3MHOXKEeHHUsI COPeIUi, 3NN U 100y
Bbibepume o0uH sapuaHm omeema

OCHOBY C/I0eBHII|a 00pa3yIOT

+TUdbI TpHba

Korpodopbl

BOJIOPOC/IN

OakTepun

Kak nmpoucxofuT mosioBoe pa3MHO)XeHHsI JIMIIANHUKOB?
+00pa3yroTcs criopel rpruba JUIaiHKKa, 3aTeM OHU TIPOPAcTalOT U BCTPETHUB COOTBETCTBYHOLYHO
CBOEMY BUJY BOZIOPOC/Ib 00pa3yoT C Hell HOBOe C/IOeBHIIIe
TIPOMCXOUT pereHepaliusi CJI0eBHIla U3 HeOOJIbIIMX ero Y4acTKOB
TIPU TIOMOIL[K 0COOBIX OPraHOB Pa3MHOKEHUS COpeIni, U3UIUH 1 00y
Yro nmostydaet rpud oT BOAOPOC/H B CHUMOHO3e

BOAY

+yrJieBO/bI

BO3/yX

MUHepasbHble COIN

Kakoii npu3Hak siB/IsieTCs 00IUM U A/Isi TPUOOB, U /I/Is1 PACTeHUN?
+HernogBUKHOCTb

3aracHoe BellleCTBO— IJIMKOTeH

reTepoTpodbl
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Ha/Muve TKaHell ¥ OpraHoOB

Bbibepume HecKo/bKO 8apuaHmos omeemos

YTo mosrydaer Bo/|OPOC/Ib OT rpuda B cuMOuo03e
+tBOAY

yTJIeBO/IbI

BO3/yX

+MUHepabHbIe COJH

Bbibepume o0uH eapuaHm omeema

Jiis KakMXx mesiedl HCNOJ/Ib3yeT Ye10BeK JTUIaUHUKHU
TIUILL[A 151 YeioBeKa

KOPM JIJ151 >)KUBOTHBIX

JIeKapCTBEHHOE ChIPbe

3(UpHbIe Macaa

JlaKMycoBast Oymara

+BCe OTBETHI BepHbIe

ITouemy TUIIAHUKH HA3bIBAIOT HHAMKATOPAMH YHCTOTHI BO3yXa
OUMIIIAIOT BO3/YX

3arpsi3HSIOT BO3/yX

+pacTyT TOMBLKO B UMCTOM BO3/yXe

Jins Bcex rpu0oB XapaKTepHO...

Ha/TMuue TJI0/I0BOT0 Teja

aBTOTPO(HOE MUTaHKEe

+HeorpaHUUeHHBIH POCT

MULIe/TUN

K rjapcTBy rpudbI OTHOCATCAL. ..

NTaMUHapUst

+ GriefHast TIOTaHKa

pyxyc

3BTJIeHa

+ MeHULUILT

OCHOBHOM NPU3HAK rPUOOB-CANPOPUTOB........cccveeuerene
BBI3BIBAIOT O0JIe3HU

+TIMTaOTCSI MEPTBOW OpPraHUKOU

CTIOCOOHBI K XeMOCHHTE3Y

He UMeIOT K/IeTOK

Ha3oBuTe rpud, OTHOCAIUMCS K MAPA3HTAM....cveereesseeseses
JPOXOKH

OTIeHOK

+durodTopa

TIeHULIA/IT

YTo TaKkoe MUKOpHU3a?

MHULIe/TH rprba

TIJIOZIOBOE TeJIO

+cumM0OM03 rud rpruda ¢ KOpHAMU PaCTeHUIH
000/10uKa K/1eTKH rpuba

Kakwue rpu0sbl BbI3bIBalOT Opo)keHue?
TIJIeCHEBbIe TPHUObI

+IPOXOKU

[IUIATIOYHBIE TPHUObI

P’KaBUMHA 371aKOB

Ha3oBuTe CMEPTE/IBHO AJOBUTBIN IPHO....covveerreeeenes
JIO>KHBIW OTIEHOK
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CMOPUOK
+0/1eiHast IToraHka

MacIeHOK

VI3 npe/y10)keHHBIX OPraHU3MOB BbIOEPUTE JIUIIAWHHUK.....................
KYKYIIKUH JieH

+srenb

TIeHULIA/T

¢utodTOopa

Kakue opraHu3mMsl B ciM0H03e 00pa3yioT INIIAHHUK?

MXU ¥ BOJOPOC/IU

MXH ¥ TPUOBI

rpubbI ¥ OakTepun

+rpubbl ¥ 1[MaHOOAKTEPUN

+TpubBI U 3e/leHble BOIOPOC/H, U a30TobaKTep.

Uro pansa mumaiHukoB HE xapakTepHo?

Me/IJIeHHbII poCT

Tpeb6oBaTe/IbHOCTb K YMCTOTe OKpYyKatolllel cpeibl
+reTepoTpo(pHOe NMUTaHNEe

pa3MHO)KeHHe YacTSIMU CI0eBUILa

I'pubbI-mapasursl...

+BBI3BIBAIOT 00JI€3HU pacTeHUH U KUBOTHBIX

CrIoCcoOHBI K OPOYKEHUIO

+Pa3MHO>Kal0TCsl ClIopaMu

SIBJISIFOTCS TeTepoTpodamu

K HUM OTHOCSITCS TIJIeCHEBbIe TPUOBI

He UMeOT ru@

Heu/1eHHCTBbIA MULIETUH XaPAKTEPEeH J/If...ccoeeeseecsneees
+HU3IINX IPUOOB

BBICIIINX TPUOOB

K 6ecrios1oMy pa3sMHOXKeHUIO TPHOOB OTHOCHTCSL....cveeueessenees
+TIOUKOBaHUe.

+dparmeHTanus.

+C TIOMOIILIbI0 9K30T'€HHBIX CIIop (KOHU/IUH).

+C MIOMOILIbIO SH/IOT€HHBIX CII0P.

3Uuroramusi (raMeTaHrMoraMusi), CJIMsSIHAEe COJeP)KUMOr0 raMeTaHrieB
C/IMsSIHYE COZIeP’KUMOTO0 IBYX BereTaTUBHBIX K/IETOK, XOJI0raMUsI
COMaToraMusl, CIUsiHAE KJIeTOK MULIeTUS

K 10/10BOMy Pa3MHO)KEHHIO IPHOOB OTHOCHUTCSL.veeveesernsesnees
MOUKOBaHUe.

(dbparmeHTarusl.

C TIOMOILBIO 3K30TeHHBIX CTOp (KOHUAMMA).

C TIOMOILIBIO SH/OTeHHBIX CII0P.

+3uUroramusi (raMeTaHTMOraMusl), CJIMSIHHE COJIeP)KUMOT0 raMeTaHIieB
+C/IMsIHYE COZIeP>KUMOTO [IBYX BereTaTUBHBIX K/IETOK, XO/I0raMUst
+coMaToramusi, CJIUsTHUe KJIeTOK MuLienvs (Y IISTIOYHBIX TPHOOB)
Kak ocyiecTB/isieTcsi 110/10BOe pa3MHO)XKeHHe Y MyKopa
TOUKOBaHHEM.

dbparmeHTalmen.

C TIOMOILIBIO 9K30Te€HHBIX CIIOP.

C TIOMOILIbIO SH/OTeHHBIX CIIOP.

+ CJIMsSIHYE CO/IeP’KUMOT0 raMeTaHTeB

C/IMsSIHYAE CO/IeP’KUMOTO IBYX BereTaTUBHbBIX KI€TOK
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C/IMSIHUE KJIeTOK MUL|e/IUs

Bri0epuTe NpU3HaKU XapaKTepHbIe il apcrBa ['puodsbi
He UMetoT 0)OPMJIEHHOTO si/jpa

+eCTb MUTOXOH/pUU

CIOCOOHBI K XeMOCHUHTE3Y

aBTOTPOGHI U reTepoTPOdbI

+Pa3sMHO>Kal0TCs CIIOpaMu

+00pa3yrT MUKOPU3Y

Bri0epuTe Npu3HaKku XapakTepHbIe Aisi Il1ecHeBbIX rpu6oB
rapasuTU4YeCcKUi TUI TUTaHUs

+pa3BHBAlOTCA Ha Xj1ebe

Pa3BUBAIOTCS Ha 371aKOBBIX PaCTeHHUsIX

+CHUHTE3UPYIOT aHTUOMOTUKU

eCTb TJI0fIOBbIE TeJla

Bbi0epuTe NpU3HaKu XapakTepHble /151 CHOPbIHBH
+Tapa3suTUUeCKUI TUTI TUTaHUS

pa3BUBAIOTCS Ha Xj1ebe

+pa3BUBAIOTCs Ha 3/1aKOBBIX PAaCTEHUSIX

CUHTEe3UPYIOT aHTUOUOTUKU

eCTb TIJI0fIOBbIE TeJla

Kak ocymiecTB/IsieTcs1 0JI0BOe Pa3MHOXKEeHHe Y P OoXOoKei
TTOYKOBaHUEM.

(bparmeHTaien.

C TIOMOIIbIO 9K30T€HHBIX CII0P.

C TIOMOIIIbIO SH/IOTeHHBIX CIIOP.

CJIMSTHUE CO/IeP’KUMOr0 TaMeTaHTHeB

+C/TUsTHUE CO/IeP)KUMOT0 IBYX BereTaTUBHBIX KJIETOK
CJIMSTHUE KJIeTOK MULIeJUS

Kak ocyiiecTB/IsieTcs1 10/I0BOe pa3MHOXKeHHe Y HUIANOYHBIX IPH00B
TIOYKOBaHUEM.

(dbparmeHTaiuen.

C TOMOIIIbIO 9K30T€HHBIX CIIOP.

C TMOMOIIIbIO SHAOTE€HHBIX CITOP.

CJIMSTHUE COZIeP’KUMOr0 TaMeTaHTHeB

CJIMSTHUE CO/IeP)KUMOTO IBYX BereTaTUBHBIX KJIETOK
+C/TUsTHUE K/IeTOK MULIeSTHUsT

K 1japcTBy pacTeHusi OTHOCATCS MOAUAPCTBA..cceceseessrsseses
+HacTos1Ie BOAOPOC/IN

+0arpsHKH

+BBICIINE pacTeHUs

BBICIIIME CTTIOPOBbIE PAaCTEeHUSI

BBICIIIE CeMeHHbIe PACTeHUS

M3 Kakux Bo/i0poc/ieii f00bIBAIOT arap-arap

+0arpsiHOK

OypbIx

3e/IeHbIX

JIMaTOMOBBIX

IIpMepoM MHOTOK/IETOYHBIX 3€/IeHbIX BOJAOPOC/IeH SIB/ISIeTCSL..
+BOJIbBBOKC

XJIaMH/IOMOHa/Ia

CTIIpOoTrUpa

JTaMUHapUsT
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nopgupa

IIpuMepoM 0/JHOK/IETOUHBIX 3e/IeHbIX BO/I0OPOC/IeH sABJISeTC ..
BOJIbBOKC

+X/10pesiia

cnvporupa

NaMUHapus

nopgupa

IIpuMepoM KpacHBIX BOAOPOC/IeH SIB/ISIETCH ..
BOJIbBOKC

XJIaMH/IOMOHa/ia

crnvporupa

NaMUHapus

+mopgupa

IIpumepoM OypbIX BOAOPOC/Iei SIB/ISIETCA ..
BOJIbBOKC

XJIaMH/IOMOHa/ia

crnvporupa

+/1aMHHapys

nopgupa

IIpumMepom OypbIX BOAOPOC/Ied SIB/ISIETCS ..
BOJIbBOKC

XJIaMH/IOMOHa/ia

crivporupa

+CcUHypa

rnopdupa

Y Kakux Boiopoc/ieli K/1eTOYHasA CTeHKa NMPoNnUTaHa KpeMHe3eMoM
OypBIX

KpacHbIX

3eJIeHbIX

+IMaTOMOBBIX

KTo 3aHMMaeTcs u3ydyeHHueM BO/0poc/ien
+a/brojiIoru

MHKOJIOTH

MHUKpPOOHOIOTH

SHTOMOJIOTH

HMXTUOJIOTU

KakoBo cTpoeHue Te/ia BBICIINX pacTeHUul
O/ITHOKJIETOUHOE

C/i0eBUIIIe

KOJIOHUabHOe

+nrcTocTebesbHOe

YeM 0T/ IHYAETCS JIUCTOCTEOE/TBHOE TEJI0 OT C/I0eBHIIA
+Ha/nnuue TKaHel

OTCYTCTBUE TKaHei

+Ha/mMuue OpraHoB

OTCYTCTBHE OPraHOB

Kakoii crioco0 muTaHus BBICIIUX CIIOPOBBIX PACTeHHH
+doToTpodHbIN

XeMOTpPOhHbIN

canpoTpodHbIA

canpoTpodHbI

rapasuTUYeCKum

31



Kakue opraHe//ibl XapaKTepHBbI /ISl KJIETOK BBICIIHUX PAacCTeHUH
+51po

+LUTOMN/Ia3Ma

xpomaTodop

+XJIOpOI/IAaCThI

+MUTOXOH/IPUU

YTo pa3BHBaeTCs U3 CNOP Y BBICIIUX CIIOPOBBIX PacTeHUI
+rameTouT

criopo¢ut

YTo pa3BHBaeTCs U3 3UTr0ThI y BBICIIMX CIIOPOBBIX pacTeHUH
T10JI0BOE TI0KOJIeHHe C TaMeTaHT UsIMU

+6ecr10/10e TIOKOJIeHHe CO CTIOPAHTUSMHU

I'ie HaxXoAMTCSA MO/IOBOE U Oecro/Ioe MOKOo/IeHHe Yy MX0B

+Ha OJHOM pacTeHUH

Ha pa3HbIX pacTeHUsIX

3 yero BhIpacTaer pacreHue Mxa

+H13 CIOpbI

13 3Ur0Thl

3 yero BhIpacTaer KOpodouka y Mxa

13 CIIOpBI

113 3Ur0ThbI

ITouemy nporecc o6pa3oBaHus Topga cBsi3aH €0 ¢(h)arHOBBIM MXOM
MOX TiocesisieTcsi Ha 6osioTe

+3a/lep>KUBaET BJlary

+He THUET B TOJILLe OT/IO’KeHUI

YTo C/Iy)KUT OrpaHUYUBAIOIIYM ()aKTOPOM B IIMKJ/Ie pa3BUTHUSA CIIOPOBbBIX PacTeHHN
BO3/lyX

+Bozia

TemIeparypa

Cropbl KaKkoro u3 Ha3BaHHbBIX PacTeHN NPUMEHSAIOT B MeTa/l/IypruM, NMpoTexXHUKeE,
MeUI[UHe

MaropoTHUK

MOX

+111ayH

XBOLL]

IIpeo6./1aaroiiee MOKO/JIEHUH Y MOX000Pa3HbIX

+rameTouT

criopout

IIpeo6/1aparoiiee MOKO/JIEHHH y XBOIE00pa3HbIX

rameTohuT

+criopout

CKOJIbKO KJ/IETOK B 3apOAbIIIeBOM MelllKe (YKeHCKHU# ramerodur)?
+8

6

4

2

0

ITonaB Ha pbUIbIie NECTHKA, MbUIbI|eBas IPaHy/ia B pe3y/bTaTe ie/ieHUs JaeT Havyaslo...
+reHepaTUBHOM KJ/IeTKe

+KJIeTKe KOTOpasi Pa3BUBAeTCs B TBIIBLIEBYIO TPYOKY

SI1[eK/IeTKe

ITocsie gocTHOHKeHNs reHepaTUBHOM K/IeTKO# HI3a MbUIBLEBOH TPYOKH OHA /{e/TUTCAL. ..

32



Ha TpY CHepMUs

+Ha JIBa CIIepMUs]

SULIEKIETKY U CIIePMUIA.

IIpu c/iMAHMM criepMus ¢ ANIEK/IeTKOH NIPH JBOMHOM OIJIOA0TBOpPeHHH y IIBeTKOBBIX
oOpasyercst

+UIJIONIHAs 3UroTa

SHZ0CTIEpM

VIHTET'YMEeHT

UIOTeLun

CinusiHue criepMus C [IeHTPaIbHON AUIVIOW/HON K/1eTKOH NPHU ABOMHOM OI/I0 A0TBOPEHUH
y IlBeTKOBBIX AaeT Ha4yaJIo...

JWTIJIOUIHOMW 3Ur0Te

+3HA0CTIEpMY

VHTET'YMEeHTY

WIOTELIUIO

YTo coep)XMT NbLIbLEBOE 3ePHO?

LeHTPa/IbHYIO K/IeTKY

+BereTaTuBHOE S7PO

SULIEK/IETKY

+ reHepaTUBHOE SIZIPO

Kak Ha3bIBaeTcs )KeHCKHH 3aPOCTOK y NOKPBHITOCEMEHHBIX PacTeHui?
ceMsIrouKa

+3apo/billeBbil MeIIoK

cemsi3auaToK

3 yero pa3BuBaeTcss My)KCKOH 3apOCTOK y NOKPBITOCEMEeHHbIX?
+MUKPOCIIOPbI

MbUIMHKH

TBIUMHKA

3 yero o0pa3yercsi 3HAOCIEPM CeMEHH MOKPBITOCEMEHHBIX...ccueeueesseseeees
CTOpBI

SIMLIEK/IeTKA U CIIepMHUsI

+UIJIOUIHOT O siZipa U CIiepMust

XapakTepHble YepThl MOXOBU/HBIX...

+TIPUKPEIISIIOTCS K TTOUBe pU30UAaMu

+B TeJie npeob/iailaeT aCCUMUISLIMOHHAs TKaHb

TIPeJCTaB/ISTFOT COO0M TO/ILKO /IBYIOMHBIE PaCTeHUSI
TIPeJICTaB/ISIFOT COO0M TO/ILKO OZHOAOMHBIE PAaCTeHUS

y HUX BII€PBbIe B 3BOJIIOLIUY TOSIB/IIIOTCS KOPHU
XapakTepHble NPU3HAKH NOKPHITOCEMEHHBIX PAacTeHHi. ..
+KCcujieMa COCTOUT 13 COCY/IOB

+(hOpMHUPYIOT LIBETKU

cemMeHa JieXXaT OTKPbITO

KcueMa 6e3 cocyioB

BO (h/105Me HeT K/IeTOK-CITYTHUL]

B cocTaB 0K0/I0LBeTHUKA JBY/I0/IbHBIX PACTeHUI BXOJAT. ..
+BeHUUK

+yalnieuka

THIUMHKU

MecTuK

L[BETOHOKKA

CnopoduT MOX000pa3HbIX COCTOMT H3...
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+KOpobouKu

+HOXXKU

rayCcTopuu (IpHUCOCKH)

MPOTOHEMbI

MOKpPBIBasbLia (MIHAY3USI)

pPU30K/J0B

IIpeacraBuTE/ M CeMelCTBA KPeCTOLBEeTHLIE. ..
+Karycra

+TopuMiia

+OproKBa

ropox

apaxuc

(haconb

ITanopoTHUK000pa3HbIe 00beJUHAIOTCS B TPYININY BHICIIMX PACTeHUH MPU3HAKAMM. ..
+Ha/Muyuve BereTaTUBHBIX OPraHOB...........ccv.... cTe0J1si, TMCTHEB, KOPHS
+pa3MHOXKeHHe CIIOpaMH U He0OXOZMMOCTb Ha/TMUMst BOZbI [I/1s1 OTLJIO/JOTBOPEHUST
JTUCTOPACIIONIO)KeH!e - CyIIPOTUBHOE

O/IMHAKOBBIM THII CTIOP

criopoobpa3oBaHye ¥ (OTOCHUHTE3 BCer/ja MPOMCXO/SAT Ha pa3HbIX rmoberax
IIpu3HaKaM# 0JHOAO/IGHBIX PACTEeHUH SIB/IAIOTCS. ..
CTep>KHeBasi KOpHeBasi CCTeMa

+TapasiyieNlbHOe >KUJIKOBaHUe JINCTa

+o7Ha ceMsI0/is1 B CEMEHU

ceTyaroe >KUIKOBaHWe JIMCTa

[iBe CeMSIZIONU B CEMeHU

K 3e/1eHbIM B0O/JOPOC/ISIM OTHOCATCH ...

+crmporupa

naMUHapust

pyxyc

MMHHYJIIPUS

+XJIaMUZIOMOHa/la

+ YyJIOTpUKC

CnopouT MOX000pa3HbIX COCTOMT M3...
TOKphIBasblia (MHAY3Us)

pU30UI0B

rayCTopuu (IIpUCOCKH)

+KOpOO0OUKH

MPOTOHEMBI

+ HOXKU

CemelicTBa LIBETKOBbBIX PAaCTeHHH, OTHOCAIHECS K K/IaCCy ABYAOJILHBIE,...
nuerHbIe

+11aC/IEHOBLIE

+6060BBIE

+30HTHUUYHbIE

OpXU/IHbIe

3/1aKOBbIe

IIpeacTraBuTe/ M ceMmeiicTBa 6000BbIe. ..

peauc

+ropox

TOJIbIHb

+cacosb

JaH/IBIII
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+ coda

K npu3Hakam ABy/I0/IbHBIX PaCTeHUN OTHOCATCA. ..
+Ha/IMure ByX CeMsJ0J/IbHbIX JIMCTHEB

+KOpHeBasi CUCTeMa IPenuMylLLeCTBEHHO CTepyKHeBast
JKUJIKOBaHUeE JINCThEB MapasiieibHoe

KOpHeBasi CUCTeMa IMPeruMylLleCTBEHHO MOUYKOBaTast
3arac NUTaTeIbHbIX BeleCTB — B SHA0CIIepMe

J1s cemenicTBa 3/1aKM XapaKTepPHbI TaKHe MPU3HAKH, KaK...
10/, Kopobouka

CMelllaHHasi KOpHeBas CUCTeMa

COL[BeTHEe I'0JIOBKa

+I1/I0/], 3ePHOBKA

+/IMCTOBOE BJlarasuiie

3anacHbIMHU NUTAaTe/ILHBIMH BellleCTBAMM CUHe-3e/IeHbIX BO/I0POC/ieH AB/ISIIOTCA ...
+BOJIIOTUH

JKUAP

XpU30/laMUHaPUH

+1[MaHO(ULIMHOBbIE TPaHY /bl

JlaMAUHapUH

[JIMKOTeH

K npu3sHakaMm, yKa3bIBalIM Ha MPUHA/|/IEXKHOCTb MX0B K BBICILIMM PacTeHUAM,
OTHOCHATCA...

O0CMOTPOGHBIN CITI0CO0 MUTAHUS

CTIOCOOHOCTH K ABIXaHUIO

+audQepeHLMalys BereTaTUBHOIO TeJjla Ha OpraHbl

Hajvuve TKaHeil

+MHOI'OK/IeTOYHbIe OpraHbl Pa3MHOKEeHUS

HeTIO/IBV)KHBINA 00pa3 yKU3HU

Jisi ceMelCTBa PO30LBETHBIX XapaKTepPHbI NPU3HAKM. ..

JIeTIeCTKOB 4

coLBeTHe I'o/I0BKa

+TBIYMHOK MHO>KECTBO

+YaneMCcTUKOB 5

IJI0[] Arozia

Jns cemelictBa C/10)KHOLIBeTHbIE XapaKTepPHbI TaKue NMPU3HAKH, KaK...
+1103, cCeMsHKa

I1JI0J] 3ePHOBKa

COLIBeTHE KUCTh

+conBeTHe KOpP3MHKaA

COLIBeTHE 3aBUTOK

K 0ypbsIM BoAOPOC/ISIM OTHOCATCA ...

criporupa

+capraccym

BOJIbBOKC

dykyc

+/1aMuHapusa

XJI0pesia

Pojia pacTreHui, oTHoCsIILIMeCs K OT/e/ly F0JI0CEMeHHbIe ,...

+Kurapuc

rnajbMa

Gepe3a

6amMOyK
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+/IMCTBEHHULIA

+ MOXXKeBEJbHHK

IIpeacTaBuTe/IM CeMelCTBA Nac/ieHOBBIeE. ..
LIUKOPUU

TMO/ICOJTHEYHUK

+TOMaThI

OOSIPBIIITHUK

+KapTodeb

+ Gaka)KaHbl

HmeeTcs /11 110/10BOe Pa3MHO)XEHHUE Y X/I0PeJL/Ibl
Ja

+HeT

HmeeTcs 1 110/10BOe pa3MHO)XEHHE y CIUPOTUPbI
+1a

HeT

3pesbiii ciopo(UT TaMHUHAPHH 3TO

+UMJIONJHOE pacTeHue

raryiou/IHOe pacTeHue

B >KH3HEeHHOM LIMKJ/Ie Y MOXOBU/HBIX npeo0dsajaer
Cropo@uT

+ramMeTopuT

I'ameTouT MOXOBHAHBIX Mpe/CTaB/IeH

+ «microcTebenbHBIM pacTeHueM»

KOPOOOUKOM 1 HOXKKOM

Cnopo¢uT MOXOBH/IHBIX NIPeACTaB/IeH
«mcTocTebenbHBIM pacTeHreM»

+KOpOOOUKON 1 HOXKKOM

YTo pa3BUBaeTcs U3 CIIOPbI MX0B?

+IIpOTOHEMa

KopobouKa Ha HOXKKe

T1a3MoJieMMa

charHoH

Mo>xHO /14 CYUTAaTh KYKYIIKHH JIeH OAHOJ0MHbIM pacTeHuemMm?
Ja

+HeT

Mo)xHo /11 cunTaTh charHyMm OAHOJOMHBIM pacTeHuem?
+1a

HeT

CoBpeMeHHbIe NallOPOTHUKOBHU/HbIE MPOU30LLUIH OT_
+/1IeBOHCKHUX TIPUMUTHBHBIX [AlIOPOTHUKOB
Me3030MCKHUX CeMeHHbIX MarlOPOTHHUKOB

/1Ay HOBHUJHBIX

30cTepoduohrUTOB

Cnoco6Hb1 i1 ITanopoTHUKOBHHBIE K BTOPUYHOMY POCTY?
13, TaK KaK y HUX UMeeTCst KamOuit

+HeT, Tak KakK Y HUX KaMOuii OTCyTCTByeT

B )KU3HEeHHOM LMKJ/Ie MPe00/1afiaeT CIIOPOPHT Y....coveeerersesens
+I11ayHOBUAHBIX

+XBOIIEBUAHBIX

+[1anopOTHUKOBUAHBIX

+["o/10ceMeHHBIX

+I1oKkpbITOCEMEHHBIX
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Mox0BUHBIX

B >KM3HEHHOM IJUKJIe MPe00/Ia/jaeT FAMETOMHT Y.....coveeurereences
[11ayHOBHUAHBIX

XBOLL[eBU/IHBIX

[TartopOTHUKOBUIHBIX

I"'onocemeHHbIX

[TokpbITOCEMEHHBIX

+MOXO0BHHBIX

Jns cnop IInayHa 0y/1aBOBH/JHOTO XapaKTepPHO

+TarIougHOCTb

JUIUIOUHOCTD

TeTpar/IoOnJHOCTb

MOJIMIJIONHOCTh

I'amerodut I1nayHa 0y/1aBOBHAHOIO Mpe/CTaB/IeH
nicroctebenbHBIM pacTeHneM

+3apOCTKOM

JTUINOKOJUEM

Korpa npoucxogur Melo3 y njiayHoB

+1py 06pa3oBaHUU CTIOP

ripu 06pa3oBaHUM rameT

Kakoe yc/10BHe He00x0/JuM0 /i/Isi HOPMA/IbHOI'0 Pa3BUTHUS 3apPOCTKa IJIAyHOB?
+cuM6bmo3 ¢ rpubHuULiel rpruba

HajMuye pacrpoCcTpaHUTes e Criop

cuMOKO03 C BOJIOPOCTIBIO

Ha/siune a30TPUKCUPYIOIINX OakTepuit

Mo>xHo 1 cuutath BCE nyiayHbl paBHOCIIOPOBBIMM PacTeHUsAMH?
Ja

+HeT

Mo>xHo 1 cuutath BCE XBo11j4 paBHOCIIOPOBBIMM PaCcTeHUsAMH?
+1a

HeT

OT/IMUHUTEeTbHOH 0CO0EHHOCTBIO CIIOP XBOILEH SIB/ISIETCS HATUUHE. .....vverveeseeses
+3y1arep

cTpobu

criopou/IIoB

criopaHruoopoB

IInacTuHka mucra IIUuTOBHMKA MYy>KCKOIr'0 HEKOTOpOe BpeMsl pa3BUBaeTCA B MOYKaXx B
3emJie, yepe3 Kakoe KO/IMUeCTBO BpeMeHH IJIACTUHKA JIUCTA MOAB/IAeTCA Haj,
MOBEPXHOCTHIO MOYBbI?

+Ha TpeTui rof

Ha BTOPOM rof

BeCHOM IepBoro rojia

OCeHbIO NTepBOro roja

Ha MATBIN roJ

I'ae o6pa3yroTcs copychl y nanopotrHuka II{uToBHUKa MY»XCKOT0
+Ha HWKHeH MMOBepXHOCTH Balln

Ha 3apOCTKe

Ha KOPHSIX

y NarOPOTHUKOB COPYCOB HET

Korpa nosasunuce nepseie I'osioceMeHHbIe pacTeHUA?

+50-250 mJ1. 1eT Ha3az

300 — 350 my1. neT Ha3az
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00 mJ1. meT Ha3an

50 mJ1. et Hazaf

I"'osmocemeHHBIe NPOU30IL/IH OT ....

JIeBOHCKUX MMPUMHUTHBHBIX NAallOPOTHUKOB
Me3030MCKHUX CeMEeHHBIX MMarlOPOTHUKOB
+T1a/1e030MCKMX C@MEHHBIX MMarlOPOTHHUKOB
T/1TayHOBHUJHBIX

30cTepoduohuToB

TMCUJIOTOBUAHBIX

Kakue apomop¢o3bI IpuBe/H K NOABJIEHUIO I'0/I0CEeMEHHbBIX?
+pa3BUTHE raMeTOPUTOB Ha Criopodure;

+T1epeHOC MbLIbLbI 10 BO3yXY

+pa3MHOXXeHHEe ceMeHaMU

peayKius KaMousi

pa3MHOKeHHe CIIOpaMu

rameTo(uUT pa3BUBaETCs OT/Ie/IbHO OT CriopoduTa.

Ha CIIopoduTe TOSB/ISETCS KOPEeHb, HACTOSIIIIME CTe0e/b U JIUCTHSI.
Yem nmpeAcTaB/IeH CIIOPO(UT ro/10CeMeHHbIX ?
+mctocTebeTbHBIM pacTeHHeM

TbIIbLEBBIM 3€PHOM.

raryIou/IHbIM 3H/IOCTIEPMOM C JIBYMsI apXerOHUSIMHU.
OTCYTCTBYET

UYem npeacTaB/ieH MY)KCKO#M raMmeTo()uT ro/ioCeMeHHbIX?
nuctocTebenbHBIM pacTeHreM

+TIbUIBLIEBBIM 3€DHOM.

rarIOUJHbIM 3H/IOCIIEPMOM C [IBYMS apXerOHUsIMHU.
OTCYTCTBYeT

YeMm npeAcTaB/IeH )KeHCKUH raMeTo(UT ro/10CeMeHHbIX?
nmicroctebenbHBIM pacTeHHeM

TbL/IbL|EBBIM 3€PHOM.

+TarIONJHBIM SHJ0CTIEPMOM C IBYMSI apXerOHUSIMU.
OTCYTCTBYeT

Ykaxurte BpeMsi, KOTOpOe XBOMHKH )XUBYT (CyLIeCTBYIOT) Ha YKOPOYEeHHBIX moberax
COCHBI

+2-3 roga

rof

4 roga

S5 et

TOCTOSIHHO, HUKOTJja He OIazjaroT

Korpaa nosseumuce IlokpbITOCEMeHHbIe pacTeHus?
+30 M eT Ha3zaf

00 ms1 et Ha3azj

50 Mz et Ha3aj

200 mn neT Ha3az

IIBeTKOBBIE MPOU30LIH OT___

JIeBOHCKHUX MMPYMHUTHBHBIX NAallOPOTHUKOB
+Me3030MCKHUX CeMEHHBIX MarlopOTHHUKOB
I1a/1e030MCKUX CeMeHHBIX MarlOPOTHUKOB

/1Ay HOBHU/JHBIX

30cTepodunopuTOB

MCUIOTOBUHBIX

Bbi0epuTe cemelicTBa Kiacca /IByj0/IbHBIE
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+KpecronBeTHble
+Po3o11BeTHBIE
+BboboBbie
+IlacieHoBbIE
+CJI0)KHOLIBETHbIE
JluneiiHbie
MsTnuKOBbIE
Bbi0epuTe cemelicTBa Kaacca OJHOJ0/IbHBIE
KpecrtouseTHbie
Po3o1iBeTHbIE
BoboBkie
[TacyieHOBBIE
C/1o)KHOLIBETHBIE
+JIuneiiHbie
+MST/IUKOBBIE
Bbi0epuTe M3 CIIMCKa MpeACTaBUTe e, KOTOPbhIe 0THOCATCA K cemelicTBY KpecTonBeTrHbie
+parc

+ropuula
+Karycra

+peauc

KTyOHMKa
¢buzamuc
MO/ICOTHEUHUK
YK

cost

Bbi0epuTe 13 ciicKa MpeACTaBUTe /e, KOTOPble 0THOCATCA K ceMeiicTBY Po3o1nBeTHBIE
+KTyOHUKA
+yeperHs
+MaJiviHa

+510/10Hs

paric

JI0myX

aKawusi »xeyras
JTaH/TBIIIT
Bbi0epuTe 13 ciicKa MpejCTaBUTe e, KOTOpble 0THOCATCA K ceMeiicTBy boboBbIe
tKJieBep
+/roLepHa
+akaruys »kesras
+cosa

MaJiviHa

Karycra
KapTodenb

JTATAA
Bbi0epuTe U3 CIIMCKa Mpe/CTaBUTe/Ieid, KOTOPbIe 0THOCATCA K cemelicTBy Ilac/ieHoBbIe
+KapTodenb
+TabaK AyLIIuCThIN
+uzanmc

t11eper]

paric

yepeLHs

KJIeBep

KYKYypYy3a
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Bbi0epuTe U3 CIIMCKAa MpeCTaBUTe/Ield, KOTOPbIe OTHOCATCA K ceMelcTBY CJ10)KHOI|BETHbIE
+I10COTHEUHUK

+MaTh-U-Mauexa

+1onyx

+aCTphI

cos

puc

YeCHOK

6/I0HS

BbiOepuTe M3 CIIMCKa Mpe/CTaBUTe e, KOTOPbIe OTHOCATCA K ceMelcTBY JIn/ielHbIe
+IyK

+4YecHOK

+crapxxa

+/1aH/bIII

MeTYHUU

TO/ICOJTHEUHUK

caxapHbIl TPOCTHUK

nepet|

Bbi0epuTe 13 circKa nMpejCTaBUTe /e, KOTOPble 0THOCATCA K CeMeiCTBY 3/1aKu
+oBec

+KyKypy3a

+puc

+caxapHbli TPOCTHUK

peauc

BUKa

TabaK AyIIUCTHIN

MaTb-U-Mauexa

IIpeacraBuTeseM cemeiicrBa bobdoBbie siB/isieTcH. ..
+akarus Oeas

OOSIPBILIHUK KPOBAaBO-KPaCHbIH

yepemyxa 0ObIKHOBEeHHast

JKUMOJIOCTb JIeCHast

COop xBo1ell 0CyIeCTB/ISIeTCS B nepuo/bl.
3UMHUMN

3UMHe-BeCeHHUN

OCeHHe-3UMHUI

+BeCceHHUN

+neTHUN

IIpu MOHTHPOBKe pacTeHHi, MpeHa3HAYeHHBIX /I/If XPaHeHUsi B repdapum,
HCIO0JIB3YIOT. ..

TJIOTHYIO L[BETHYIO Oymary

KaHLIe/ISIpCKUM Kiiei

+K1elikbie OyMa)kKHbIe TI0I0ChI

TJIOTHYIO TeMHY0 Oymary

+TJIOTHYIO CBET/yI0 Oymary

COop uB NPOBOAUTCS B nepuo/bl.
+1103JHEBECEHHU

+/1eTHUMN

paHHeBeCeHHUH

paHe-O0CeHHU

M03HE0CEeHHUU
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ITpu cOope oyBaHUMKA /IEKAPCTBEHHOI0 HE00X0/ MO /IOTIO/THUTE/IHHO YUUTHIBATh U
3anMCchbIBaTh Ha ITUKETKaX...

+0KpacKy KOPHEBOUW CUCTEMBI

JUTUHY pacTeHusi

dopmy cTebns

+0KpaCKY $13bIYKOBBIX JINCTHEB

PacroioyKeHre Hapy>KHBIX JIMCTOYKOB 00epTKH
IIpu cO6ope MaH)XeTOK HEOOXOAMMO JOTIO/THUTE/IHbHO YYHTHIBATH U 3alMCHIBATH HA
THKeTKaXx...

JUTUHY pacTeHust

dbopmy cTebist

+1IBeT JINCTLEB

XapakTep pacceueHUs TUCTbEB

+0KpacKy KOPHEBOW CUCTEeMBI

CouBerne CJI0KHBIN 30HTHK 00pa3yercs y...
MOPKOBH

TIIIEHUL]BI

nyKa

+yKporia

ConBerHe KICTh o0pa3yercs y...

MOPKOBH

T0/ICO/THEYHUKA

yKporma

+KamycThbl

ConBerHe MeTe/IKa odpasyerca y...

+oBca

TIIIeHUL]bI

PRI

sTUMeHST

ConBerne MeTe/IKa odpasyerca y...
yepeMyxu 0ObIKHOBEHHOMU

+CcUpeHr 0OBLIKHOBEHHOM

NelUHBI 0OBIKHOBEHHOM

aKal[uu >KeJITon

ConBeTrHe pa3BuIHHA o0pa3yerca y...

upuca

I'BO3/IMKU

POMaIIIKK

+He3aby 1K1

IIpeacraBuTenem cemeiictBa bodoBbIe sAB/IsIeTCA. ..
+JIOHHUK OeJbIi

racjeH CIaIKO-rOpbKUi

MST/IMK JTyTOBOM

0/lyBaHUYMK OOBIKHOBEHHBIN

IIpaAMocTosiunii TUN CTE0/IA XapaKTepeH AJIA. ..
+e>Kr COOpHOM

rOpOIIIKa MBILITUHOTO

Oy/IpbI TUTIOIIIEBUTHOM

Jlarm4yaTKy T'yCUHOU

CornBerne mMUTOK o0pa3yercsa y...

+510/10HU

CMODOZIVHBI
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TPYIIH

BUIIIHH

BereTaTUBHOEe Pa3MHO)XeHHE CTe0/IeBbIM YepeHKOBAaHUEM XapaKTepHO AJIA. ..
MaJIiHbI

+CMOPO/JUHBI

BUIIIHH

TPYIIH

Pa3MHO)XeHHe YCHKaMH XapaKTepPHO /IA. ..
CBEKJIBI

+KTyOHUKH

YyeCcHOKa

OpIOKBBI

Bomipocsi onpoca no Teme: « «[lapcrBo I'puodbl. IlapcTBo pacrenusi. Oco0eHHOCTH
crpoenusi. BujoBoe u Mopgosiornyeckoe pasHoodpaszue»»

1. CKONbKO BUZIOB I'PUOOB U3BECTHO HayKe?

2. Kak Ha3biBaeTcst rpubHMLIA?

3. Kak Ha3bIBatOTCS1 HUTU TPUOHULIBI?

4. Kakue opraHou/ibl OTCYTCTBYIOT B K/IeTKax HaCTOSIIIUX rPUOOB?

S. KakoBbl 0cO6€HHOCTH CTPOeHUsI KJIETOYHOM 000/I0UKH HaCTOSIILUX TPUOOB?
6. KakoB Tur nuTaHus rpubos?

7. B kakoii (popme OTK/Ia/IbIBaeTCs 3ariacHOM yrJieBoj, y TpUboB?

8. Kakue ¢opmbl 6ecrionoro pa3sMHOKeHHs XapaKTepHbI [1jisi TPUO0B?

9. Kak Ha3bIBaeTcsi MULIe/MiA Tprba, orieTarolyMii KOpHU JiepeBa U Jiaxke
TPOHHMKAIOILLINUN BHYTPb €r0 KIeTOK?

10. Kakue BelljecTBa IoJyiyyatoT KOPHU JiepeBa OT MULIe/Hsi Tpruba’?

11. Kakue BelljecTBa mosiyuaeT MULIE/INI OT KOpHeH iepeBa?

12. Kakoe 3HaueHHe UMeIOT TPYOOUKH U TUVIACTUHKU Ha HIKHeW 4acTH LUISATIKA
TIJI0I0BOTO Tesia rpuba?

13. Kakue pasHOBUIHOCTY ruMeHOdopa y 6a3uuaabHbIX TPHOOB.

14. Kak npoucxoaut Gecriosioe pa3MHOKeHHe MyKopa?

15. Kak rpoucxoauT mosoBoe pasMHOKeHue MyKopa?

16. YeM rpubHuIia eHULIW/IA OT/IMYAETCS OT TPUOHULIBI MyKOpa?

17. Kak rcnosb3yeTcst neHuusn?

18. KakoBbI 0COOEHHOCTH CTPOEHHS APOXIKeH?

19. KakoBbl 0cOOeHHOCTH 6eCTIo/I0ro pa3MHOXKEHHUST JPOXOKe?

20. Kak ucnosb3yroTcst ApOXxKKu?

21. K Kakomy Kj1acCy OTHOCATCS MEeHULIWILI, APOXKKU?

22. Kakotii rprb OTHOCHTCS K 3UTOMHIIETaM?

23. Kakwue rpubbl OTHOCATCA K Oa3UAMOMULIETAM?

24, Kakue rprbbl OTHOCATCSA K aCKOMHIETaM?

25. CKOJBKO sifiep B K/IeTKaX IUIAIIOYHbIX TPUOOB?

26. 3 KakuX yacTeil COCTOUT IJIOOBOE TeJI0 IJIATIOYHOro rpruba?

27. Kakuie rpubbI-11apa3yThl TOPaXKAIOT 37T1aKU?

28. Kakoii rpu6-rapa3ur ropakaeT kapTodenb?

29. Kakuie rpubbI-1iapa3uThl OPa’KaroT /I€PEBbSI?

30. Kakue meprl Haubosiee 3¢ heKTHBHBI /11 60pbObI C rprbaMU-TIapa3uTaMu?
31. ['me BCTpevaroTCsA TUILIAMHUKUA?

32. Kakuve prKOOMOHTBI BCTPEUAIOTCS B JIUIIIAMHUKAX?

33. Kakne MUKOOMOHTBI BCTPEUAIOTCS B JIMIIIAMHUKAX ?

34. Kak pasMHOXXaroTCs JIMIIIaiHUKU?

35. Ha Kakuie TUTIBI IeMISITCS IUIIIAMHUKA B 3aBUCUMOCTH OT BHeIITHero 06/mka?
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36. Kakue pa3HOBHUHOCTH CJI0€BHIL[A JIUILIAWHUKOB PAa3/IMUal0T B 3aBUCUMOCTU OT
0CcoOeHHOCTel pacIooyKeHus rud rpuda v Boopocsiei?

37. [ToueMy /iIIIafHUKY Ha3bIBAIOT OMOIOTMUECKMMU UH/IUKATOPAMH UMCTOTHI
BO34yxa?

38. [Iepeuncivre cucTeMaThyeCcKye KaTerOpuy, Ha KOTOpble Je/IMTCA L{apcTBo PacTeHus
B MOpPsijKe YKPYTTHEHUSI.

39. Ha kakue noanapcTsa fenurcs 1apctBo Pacrenus?

40. Kakue pacTeHus1 OTHOCATCSI K HU3LLUKM CIIOPOBbIM?

41. Bopgopocin, KoTopble HAXOAUTCS B TOJIILE BO/bI BO B3BELLIEHHOM COCTOSIHUM WU
aKTHBHO I/IaBalOT, HA3bIBAIOTCA .......... , Te, KOTOpbIe Be/IyT MPUKPEIUIEHHbIN 00pa3 >XKU3HU —
42. Teno Bomopoc/iel Ha3bIBAETCH .......... , WA ...........

43. KrneTku Boiopoc/ieli oBepx Ijia3MaieMMbl UMEHOT .......... U3 .o

44. X10poIy1acTbl BOAOPOC/IEeN Ha3bIBAKOTCA .......... , B HUX cojiep»KaTcsi 0cobbie
CTPYKTYPbI, BOKPYT KOTOPBIX OTK/IaZJbIBA€TCSI Kpaxmasl — ...........

45. @opMbI TIOIOBOT'O MPOLiecca y BOAOPOC/Iel pa3HOO0OpasHbl — .......... s eeeeennee ) reeeennes ,
.......... 1 SR

46. SANeK/eTKN pa3BUBAOTCS B )KEHCKUX FaMeTaHTUsIX — .......... , ClIepMaTOo30M/bI — B
MY>KCKUX TaMeTaHTUSIX — ...........

47. Y Bogopoc/ieli U3BeCTHbI TPU (POPMBI PeIyKL[MY TeHeTUUYEeCKOI0 MaTepuasa — .......... ,
.......... S % TR

48. Y GO/BIIMHCTBA BOAOPOC/IEN B )KU3HEHHOM LIMKJ/Ie 1peobsiajiaer .......... ¢asza.

49. [ToaBYWIKHBIE CIIOPBI BOJOPOC/IEH Ha3bIBAKOTCS .......... , HETIOIBW)KHBIE — ...........

50. Otpen 3eneHble BOAOPOC/IY BK/IOUAET OKOJIO .......... BU/IOB.

51. Uem cTpoeHue XJI0pesl/ibl OT/IMYaeTCs OT CTPOEHUS X/1aMUOMOHAa/IbI?

52. Kak nporcxoauTt pa3MHOKeHHe XJ10pesulbl?

53. Kak Ha3bIBatOTCS CIIOPHI XJIaMUJOMOHA/IbI?

54. Kak Ha3bIBaeTCsl Tesio BOOPOC/ei?

55. [TpuBeavTe MpUMephbl TPeX MpeJCTaBUTe/eN OJHOK/IeTOUHbIX BOJOPOC/IeN?

56. Kak ocy1ijecTBiisietcsi 6ecrionoe pa3MHOKeHHe XJIaMUJOMOHA/IbI?

57. Kak ocy1iecTB/sieTcs 1os10Boe pa3MHOXKeHUe XJ1aMUAJOMOHa/IbI?

58. Kak ocy1jecTBisieTcsi pa3sMHOXKEHHe XJI0PeJLIbI?

59. Kak ocy1iecTB/iseTcs 1oioBoe pa3MHOKeHUe CITPOTUphbI?

60. Yem mipesicTaB/ieH CriOpodUT JTaMUHAPUU?

61. ['me pa3BUBAKOTCS raMeTaHTUM Y JlTaMUHApUK?

62. Kak Ha3bIBalOTCSl TaMeTaHTUM Y BOAOPOC/Ieii?

63. Kakoe mokosieHHe rnpeobajaeT y JaMUHAPHH?

64. Kakue Bogjopocii 00MTarOT Ha CaMbIX OOJBIINX rTyOHUHaX?

65. Otpen MoxoBUAHBIE HACUMTHIBAET B HACTOSIIEE BPEMHA .......... BH/IOB.

66. B )KH3HEHHOM 1IMK/Ie MOXOBHUIHBIX ITpeo0/iaziaer ...........

67. Moxo00pa3Hbie pa3MHOKAIOTCH ...........

68. Criopel, KaK ¥ y BCeX BBICIIUX pacTeHuH, 00pa3yroTcs .......... , 1 UMEHOT .......... Habop
XPOMOCOM.

69. CriopouT MXOB Mpe/ICTaBJIEH ...........

70. ['aMeTOpUT MXOB MPE/CTABJIEH ...........

71. ["aMeTOpUTHI HAa3bIBAIOTCS ABYJOMHBIMU, €CJH ...........

72. AHTepuIMY ¥ apXeroHUH y MXOB 00pa3yroTcs Ha ...........

73. [To MopdosioruueckumM 0CoOEHHOCTSIM CTIOP MXHM OTHOCSATCS K ......... pacTeHusIM.
74. J71s1 CTUSTHUS TIOJIOBBIX K/IETOK HEOOX0AuMa ...........

75. [Tocne oniofOTBOPEHUs U3 3UTOThI PA3BUBACTCA ...........

76. W3 criopel MXa pasBUBAETCA ...........

77. Yem nipeficTaBieHo Hecriosioe TIOKOJIeHNe KYKYIITKIHA JIbHa?
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78. UeM ripeficTaB/IeHO I10JI0BOE TTOKOJIEHUE KYKYLLIKMHA JIbHA?

79. [IepeunicivTe rarionHble CTPYKTYPbl MXa.

80. Yro nipesicTaBsisieT co060¥ raMeToMUT KyKyIIKWHA JIbHA?

81. Yro npeacTaBsisieT co00# criopodUT KyKYIIIKHHA JIbHA?

82. Korpa npoucxoguT Melio3 B LIMK/Ie pa3BUTUS MXa?

83. OTnnyaroTcst i MOPGOIOrUYeCcKH CIIOpbl MXOB?

84. OT KakoM rpymnribsl BOAOPOC/Iel MPOU30LLIIH BbICIIME Ha3eMHble pacTeHus1?
85. CKO/IbKO BH/I0B HACUUTHIBAIOT COBPEMEHHbIe TIJIayHOBU/IHbIE, XBOLLEBU/HbIE,
MarnopOTHUKOBU/IHbIE?

86. Yem mipezicTaB/ieH CIOPOGUT U TaMeTOGMUT ylayHa 0y/1aBOBUIHOTO?

87. UYewMm ripesicTaB/ieH CriopoUT ¥ raMmeTo(UT XBoIija M0JIeBOT0?

88. YeM nipeZicTaB/ieH CIOPOGUT U TaMeTO(MUT LIIUTOBHUKA MY>KCKOT0?

89. OHOZOMHBIE WY IBY/JOMHbBIE 3apOCTKH Y TlayHa Oy/1aBOBHIHOTO, XBOIIA
T10J1eBOr'0, LIUTOBHUKA MYKCKOI0?

90. Kor/ia mporcxo Ut Meiio3 B LIUKJIe MJlayHa Oy/1laBOBHUAHOTO, XBOIIA MOJIEBOTO,
LIUTOBHUKA MY>KCKOI0?

91. [TnayH 6ynaBOBH/HBIM, XBOLL] [10/1I€BOM, LIIUTOBHUK MY’KCKOM pacTeHUsi
PaBHOCIIOPOBLIE?

92. [TnayHbl, XBOLLM, TAIIOPOTHUKKU — KaKHe U3 3TUX paCTeHU TOJIbKO PaBHOCIIOPOBbIe?
93. Kakue pacTeHUst UMeIOT CIIOpPbI C /1aTepaMu’?

94. CpaBHHTe CTpOeHUe MaropoTHUKA U Mxa. B uem oTmmums?

95. UeMm mnipesicTaB/ieH CrIOpO(UT NarilOpOTHUKA U CIOPO(UT Mxa?

96. UeMm npesicTaB/ieH raMeTo(UT NaropoTHUKA U raMeTo(puUT mxa?

Tema: «apcrBo ’KuBotHbie (Animalia). [Toarapcro IIpocreiimne (Protozoa).
INoanapcrBo MHorok/erounbie (Metazoa). XapakTepucTUKa U ¢uioreHeTUYECKHEe CBA3H
THUIIOB»

KomnbtomepHoe mecmupogarue (TCk):

Bbibepume 00uH uiu HeCKo/bKO 8apuUaHmos omeemos:
CB000/fHOXXUBY MMM )KMBOTHBIMH SABJISAFOTCA. ..
+111sIBKa

+6ernka

ackapuja

reyeHOUHbIN COCabIIUK

MaJISIpUHHBIN T1a3MOAUN

INapa3uTaMu AB/ISIOTCA OJHOK/IETOUHBIE. ..
+neriMaHun

+asIMO I

3BIJIeHa 3efleHast

nH(y30pus-Typesnbka

ame0a OObIKHOBEeHHast

Ame0a yjasisier HerlepeBapeHHbIe 0CTaTKH MHUINHU yepes...
+T10BEpXHOCTDL TeJsla

MUIeBapUTeTbHYI0 BaKyO0/lb

COKpaTUTe/IbHYIO BaKy0Jib

+II0pOILINLY

CTUTMY

CermeHTaljus Tejia 4YeTKO BbIPaXkeHa y...
+JIeHTel|a IUPOKOTO

+0OBIYBLEro IerHs
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acKapu/pl
MeYeHOUHOI0 COCabIIUKa

rJlaHapuu

ITeyeHb yes10BeKa Mopakawr...

+KOILIaybsl ABYYCTKa

9XUHOKOKK

+ackapuza

ocTpuLia

ObIUMii 11ereHb

K 0ecrio3BOHOUYHBIM )KHBOTHBIM OTHOCATCA. ..
+T1JIOCKME UepBU

+TUAPOUHbBIE TTOJTUIIBI

3eMHOBO/IHbIE

JIAHL|@THUKU

MpecMbIKaroLIecs

ITeueHOYHBIH COCABIIUK Pa3BUBaeTCs B...
royBe

opraHu3Me pbid

OopraHu3me Myx

+BOJE

+OpraH13Me MOJUTFOCKOB

IIpucyTcrBUe ackapujbl B OpraHiu3Me ue/ioBeKa MPUBOJAMT K...
+TIOBpPEXAEHUIO TIeUeH!

+TIOBPEXAEHUIO CTEHOK KUIlIeUYHMKA

+aHeMUH

TOKCUKO3Y

TOBPEKJEHUIO CTEHOK JKeJly/IKa

OcTpuIibl y Ye/i0BeKa 00UTaKoT B...
JIBeHa/ILIaTUIIePCTHOM KHUILKe

rneyeHu

Xemnyake

+TOJICTOM KHILIEUHUKE

+HIKHEM OT/le/ie TOHKOTO KUIIIeUHHKa

K 0ecrio3BOHOUYHBIM )KHUBOTHBIM OTHOCATCA. ..
+117I0CKHMEe YepBU

NaHLIeTHUKH

3eMHOBO/IHbI®

NpecMbIKaoLHecs

+TUZIPOVJHbBIE TIOJIUIIBI

B Bogoemax pa3BuUBaKTCA...

ObIUMii 1]eTreHb

+IIIMPOKUIA JIeHTel]

JIO>K/1eBOM UepBb

MaJISIpUHHBIN T171a3MOIUM

+111aHapua

IIpoMexyTOYHBIMH X035ieBaMH IIIHUPOKOr0 JIeHTela sB/ISIF0TCS. ..
MOJLTFOCKU

+pauku

cobaka

+pBIOBI

yesioBeK

INapa3uTaMu yejioBeKa SIBJIAIOTCA. ..
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Mely3bl

+Ma’isipuliHble T/1a3MO/IMU

MeJBeaK!

+OCTPHLIbI

KOMaphbl

ITeyeHOUHBIH COCA/TBIIMK Pa3BUBAeTCA B...

rouBe

opraHu3Me pbid

opraHusMe Myx

+Boze

+OpraH13Me MOJUIIOCKOB

HekoTopble 0/JHOK/IeTOUHbIE OPraHU3MbI )KHBOTHOM NMPHUPOABI MOJ00HBI 110 CBOUM
CBOMCTBAaM PacTeHUSsIM, UX Ha3bIBAKOT .............
+¢uTodaressTel

(bUTO300LUTHI

(PUTOPUHOLIUTEI

300(bUTOH

Huronna3ma y npocredmux AU epeHIUPOBAHA Ha....ueeervresssanes
+3KTOI/Ia3My

+3H/I0MIa3My

Me301/1a3My

Me304epMy

Cnoco6 nuTaHusA NpPoCTeHIINX, MPH KOTOPOM BOCIPUHHMAETCA MHINA U3 pacTBOpa BceM
TeJ0M

+Carpo30MHbIN

r0JI030MHBIN

Ha3BaHue CTPYKTYypbI NPOCTENIINX, I/ie NPONCX0AUT (oToCHHTE3
+XpomaTo(opsl

XpOMOCOMBI

XoporuiacTel

[TuiieBaprTenbHbIE BAKYyOIU

ITo/10BO€ pa3MHO)KeHHe MPOCTEeHIIINX, KOrAa MPOUCXOAUT 00MeH raMeTH4eCKUMH sA/[PaMu
Ha3bIBaeTcs

+KOHBIOT Al

LIIM30TOHUST

ooramusi

rojioramusi

Kakoii Tun npejcras/ieH Hau0o,/1ee IPUMHUTHBHBIMHM OPraHM3MaMH CpeJJd Bcex
NpoCTeHInuX?

+CapkoMacTurodopsl

ATMKOMILIEeKChI

KopHeHoxXKH

Wndysopuun

B cocraBe Tuna CapkomMacTurogopsl BbIie/IAI0T MOTHIIbI
+CapkozioBbIe

+)KryTUKOHOCL{bI

CriopoBukn

Wndysopuu

Muxkpocnopuauu

K nmapa3suTH4eCcKHUM XXT'YTUKOHOCLIAM OTHOCHTCH...uueeerseessnsenns
[wuzentepwuiinast ameba

+TpuraHocomsbl
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+Jleviiumanuu

+JIambsust

+TpuxoMoHaza

[MTucrocoma

Kokuuaus

MarnsipuiiHblv 11a3MO UM

IIutaHue, fpIXaHHe U BbIie/IEHHE 00eCreunBaeTCsl BCeil MOBEPXHOCTHI0
+CIopoBUKOB

WnHdy3opuii

Awmeb

dopamuHuepoB

ITo/10Boe pa3MHO)KeHHe Ma/IIPUMHBIX IJIa3MO/jfieB IPOUCXO/JUT B OpraHusMe
+Komapa

YesioBeka

Myxu Lewe

TapakaHa.

@dopma Tes1a y HH(Y30pUH NOCTOSIHHA, TAaK KaK O0HA CHAPY)KHU MOKPbITa
KyTukynoi

[Tna3maTruecko MmeMOpaHo

+ITennmukynon

K CIIOpOBHKAM OTHOCATCH...cceeruneeeecnnnne
+Tokcomiasma

+MarnsipuitHbI{ N1a3Mo Ui

Kokumaus

Nxtuorupyc

[Tapamerust

OrnanuHa

B opranu3Me uesioBeKa IM/j1a3sMo/MM Pa3MHOXXaKTCsA 0ecro/ibIM myTeM ¢ 00pa3oBaHneM
NMPOMEXXYTOUYHBIX (JOPM B BHJE......cccueeueennes
+IIM30HTOB

+MepOo301/i0B

+TaMOHTOB

CIIOPO301/|0B

LIUTO301/|0B

Bojgsara oTHoCcHTCA K THITY .
KuiieyHonosioctHbie

+I'yOKHM

['pebHEBUKHU

[1nockue uepBu

Ha3zoBuTe THII )XMBOTHBIX /I/If1 KOTOPBIX XapaKTepHa pajuajibHasi CHMMeTPHS TeJ/ia, a TeJ0
COCTOMT U3 3KTO- U SJHTO/epPMBbl.
+Ku1eyHomnosocTHeie

['ybku

['pebHEBUKHU

[Tnockue uepBu

Wrnokoxue

I1nockue uepBm - JKNBOTHbI€
+11epBUYHOPOTHIE

BTOPUYHOPOTHIE

Kpyrasbie yepBu - JKMBOTHbBI€
0ecrosIoCcTHBIE

+TIepPBUYHOMNOJIOCTHbIE
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BTOPUYHOIIO/IOCTHBIE

JKuBs B KHIIIeUHHKe Ye/I0BeKa WU )XUBOTHBIX, I/je KO/IMUeCTBO KMC/I0PO/ia OrPaHUUeHOo,
MHOrHe IUI0OCKHe YepBHU pa3BUWIN THN IbIXaHUA.

a3poOHBIT

+aHa’pOOHBIH

K Tuny I1y10cKue 4epBU OTHOCATCH K/IACCHLeeecueeecsnecesnee

Hematonpl

+TpemaTozbl

+LecTroabl

+PecHuuHbIe YepBU

[TusiBkn

Osiroxetsl

MapwuTa Tpemaro/j pa3BUBaeTCs B OpraHv3me X03IMHA
IIpomexyTO4UHOr 0

+/leHUTHBHOTO

JononHuTebHOrO

IIpeacTaBuTE/IM 3TOrO0 THIIA UepPBell XapaKTepU3yKTCA MeTamMmepHeld, Ha30BUTe THIL.
+KonbuaTbie uepBu

LecTtoapr

Kpyrisle uepsu

[TusaBku

CambIM MpPOLBETAKINMM TUIOM (M0 KOJIMUEeCTBY BH/I0B) B LapcTBe JKMBOTHBIX —
Twun Xopposblie

Kpyrisle uepsu

+UieHuCTOHOIME

Hacekomsle

Kui1eyHOno/10CTHRIE

Y BOJHBIX WIEHHCTOHOTHX AbIXaTe/JbHas CUCTeMa NpejcTaB/jieHa .
Jlerkumu

+>Kabpamu

Tpaxesmu

CunTalT, YTO YWIEHHCTOHOTHE OepyT Hauai0 0T MPUMHUTHBHBIX yepBeH.
+Konbuatbix

[1mockux

Kpyribix

Y npeacraBuTe/el THIA TeJI0 MOKPbITO MaHTHeH.
+Monrocku

Wrnokoxue

KuieynonosioctHble

PakoobpasHbie

CunTalT, YTO MOJUTIOCKH 0epyT Haua/io 0T MPUMUTUBHBIX yepBeil.
+Konbuatbix

[Tnockux

Kpyrabix

K ¢urodiarensaram oTHoCUTCSH .

+3OBIJ/IeHa 3e/eHas

Wndysopus

Awmeba 0ObIKHOBEHHAS

MansipuiiHbIi M1a3MOIAN

Kakue npocreiiiie iMel0T Hapy)XHbIH LIUTOCKe/IeT B BH/ie PAKOBUHBI?
+®opamuHudepbl

OnanvHbl
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BonbBoKC

[TanmopuHa

OpraHeibl BH)KeHUS IPOCTENINNX MPEJCTABICHbBL....c.ccerseeseees
TpUXOLIUCTBI

+PecHyuku

+KryTrku

+I1ceBgonoanu

[Tapanoguu

®opamuHH(epbl OTHOCATCA K .

+CapKo/Jj0BbIM

JKryTHUKOBBIM

CnopoBukam

Wndy3sopusm

['ybkam

Ha3oBuTe opraHusm, KOTOpbIH BbI3bIBaeT 3a00/1eBaHUe ame0ua3.
Awmeba mpoTeii

+/Iu3eHTepuiiHast ameOa

Cocyas uHdy3opusi

[TanuypHas uHQy3opus

Papnonsapus

Nosema apis 1 Nosema bombycis oTHoCATCA K THILY .
+Mukpocrnopuauu

Kuupgocnopuauu

CnopoBUKH

WHudy3opun.

Jiisi napamMeniiii XxapakTepHa IUT0/I0rMUecKas creljuaau3aiusa, KoTopas BbIpa)kaeTcs B
Ha/IN4YMHU

+11epucToma

+Tpuxorucr

+I'notku

[Tcenomoauii

JKryTHUKOB

Cnukyn

Kakas un¢y3opus napasurupyer y pbi0, mpuyeM napasuTHpPYyeT OHA JIMIIb YacThb [{UK/Ia,
a B Ipyro# 4acTH HHUKJ/IA - CBOOOJHOXKUBYILIAS.

+UxTuadtupyc

OnanuHa

Wudysopus Tydenbka

bananTuauii

Y Kakux uepBeil 0TCYTCTBYeT MHUIlleBapuTe/IbHas CUCTeMa, a MUTaHHe OCYIeCTB/IAeTCs
yepe3 MOKPOBbI?

+1lecTombl

Tpemarobl

HemaTobl

Amnenmunpl

Ha3oBuTe THII HEPBHOM CHICTeMbl y npeAcTaBuTe /el Tuna KuiieuHomno/siocTHbIe.
+Auddy3Has

["aHrnmnosHas

Tpybuaras

ITonoBoO3penas - cragus reJ;ibMMHTOB Ha3bIBaeTCA .
+Mapura

Nwmaro
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JInunHouHas ¢opMa TpemMaroj pa3BUBaeTCs B OpraHu3Me X035IMHa.
+IIpomMexyTOUHOro

JedbuHUTUBHOTO

Ilapanoauu MMeKOTCSl y HEKOTOPBIX NpeACcTaBUTe/Ied THIIa .
+Kospuatble uepsu

Kpyriisle yuepsu

YieHncToHOrMe

Wrnokoxue

Bce npejcraBuTe/IM THIIA Be/JyT Mapa3uTUUYeCKUi 00pa3 KU3HH,
nopaxkasi HCK/TIOYUTE/TbHO MPeCHOBOJHBIX H MOPCKHX PhIO.

Mukpocnopuguu

+Kuugocnopuaumn

CnopoBUKH

Wndysopun

['ybku

Capkomacturogopsl

JI/I1 YIEHUCTOHOIUX XapaKTepHa M0/IOCTH TeJa.

ITepBruHas

+BTtopuuHas

TpetuuHas

BepHoro oTBeTa HeT

Y Ha3zeMHBIX WIEHHCTOHOTHMX AbIXaTe/lbHas CUCTeMa NpeAcTaB/ieHa u/nm

2Kabpamu

+Tpaxesmu

+JlerouHbIMM MellIKaMu

CuuTaloT, UTO YIeHHCTOHOrHe BO3HUK/IU B .

KeMb6puu

+JlokeMOpuu

Tpuace

Kapbone

LeBoHe

Y npepacraBuTesiel TUNA pajuanbHasi CHMMeTpHA Tejla, a TUYUHKA Y HUX
ABYCTOPOHHE CHMMeTPHUYHA, KPOBEeHOCHas cHCTeMa He 3aMKHYTasl.

+Urnokoxue

UieHHUCTOHOTUe

KuiieynonosioctHble

[1nockue uepBu

ITo KakoH NpPUYMHEe Y MOPCKHUX U Mapa3sUTHYeCKUX MPOCTeHIINX 0TCYTCTBYIOT OpPraHe/ijibl
BBIJICJICHHA? ...cceeeeeeecereanes

+KeTouHasi >KUJKOCTb U30TOHMYHA T10 OTHOLIEHUIO K >KUIKOCTH BO BHEIIIHe cpejie
KneTouHasi >KWJKOCTb TUTIOTOHMYHA TI0 OTHOLLIEHUIO K >KUJJKOCTU BO BHEIIIHel cpejie
KneTouHasi )KWJKOCTb TUIIEPTOHMYHA 10 OTHOLIEHHUIO K >KUJKOCTU BO BHEIIIHel cpejie
B okpy»karoliieil )KuZKOCTH JOCTaTOYHO KUCI0pOoJa

Buosiornueckoe 3HaueHHe KOHBIOTalU Y HH(PY30PHI 3aK/THOYACTCSH B..eeeerrervecsseens
YBenuueHuM YMCIeHHOCTU

OO0pa3oBaHuM I[UCT

+0O0MeHe HacIeCTBeHHOW nH(OopMarmei

OO0pa3oBaHUY KOJIOHUH

Becrniosoe pa3sMHO)XKeHHe HH(Y30pHIl IPOUCXOUT MOCPEACTBOM. ...c.ceeereevecsnes
[TanuHTOMMHA

[TpomoibHOTO GUHAPHOTO ZleIeHusT
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Konbroraummn

+ITonepeyHoro GUHAPHOTO Zie/IeHUsT

ITnTanue HHGY30PUI OCYIIECTBIACTCH..ueeereerveeeneenes
CanpodutHo

ABTOTpO(HO

He nuratorcs

+ITocpencTBoM LuTOCTOMA

3a cueT KaKuX K/IeTOK NPOMCXOANT pereHepanys Tejia y KHIIeYHOMOJIOCTHBIX. ..ccoeeerseeneeee
ApXeoLUTOB

OnuUTeManTbHO-MYCKYJIbHBIX

["'oHOLIMTOB

+/HTepcTULManbHBIX

Y Kakux yepBeH B )XM3HEHHOM LIIK/Ie IMeeTCA CTafus - MUPALUUM?........ceeeeennees
+ITeyeHOUHOrO CocabIUKa

[Tnanapun

beiubero enHs

Hepengpbl

IluTaHue /IeHTEI|0B OCYIIECTB/ISIETCA C IOMOIIBH0......ucerueeeenees
CkoJiekca

PoToBoro orBepcTus

+MUKpOTpUXUI TeryMeHTa

ITpucocok

Ji/isi THNIMYHBIX HEMATOJ He XaPAKTEPHO.......ccccueeuneens

Kuiika cocTOMT U3 Tpex OT/e/0B

+becriosioe pasmMHOXeHHe

[TokpoBbI 06pa3oBaHbl KYTHKYJIOM

Pa3mHOXeHHe 1oJi0Boe

Kakas nmoyiocTh Tejia y KOJIbYaThIX UEPBEH?.....ccceeveennees
MUKCOL|e/IbHast

CXU30Lje/bHast

+1je/loMUYecKast

rapeHxuMaTo3Hast

OTCYTCTBYeT

Kakomy opraHy Ko/ib4aThIX UepBed roM0/I0TMYHAa KOHEYHOCTh
UIEHHUCTOHOTHX?..uveeernnnesenne

[Tpoctomuymy

+11aparnioguun

[Turnouro

[TapaHoTymy

Bbi0epuTe BepHOE YTBEPIKACHHE.......c.cceseeee... OPrAHAMHU JABIXaHHUA MAYKO00Pa3HBIX
ABJIAIOTCSH. covverernneeennnes

Krennauu, Tpaxen

MaHTuiiHble jieTKue, KTeHUJUu

JKabphl, jlerouHble MeIKH

+JlerouHbie MeIKH, Tpaxen

Y Kakoro naykoo0pa3Horo KpoBeHOCHasi CHCTeMa YaCTHYHO H/TH MO/THOCTHI0
peayLupoBaHa?

CxkoprinoH

Cenokocerj

[Tayk

+Kner

JI/I1 KAKMX HAaCeKOMBIX XapaKTepPeH MAPTEHOTEHEe3?.......eeeeureennns
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Kroribl

Myxu

babouku

+Tnu

OBoJTIOLHS CIOPOBHUKOB He COBCeM MOHATHA. TeM He MeHee Mpe/I0/1araKT, YTO OHU OepyT
HAy4asio OT /[PeBHHUX ......

CapKoz0BbIX

+XryTukoHocrieB

WnHdy3opuii

Kuaupocnopuauii

Nosema apis 1 Nosema bombycis mapa3sutupymory.....
+Hacekombix

Pwib

Ambubuii

ITtun

ITaToreHHbiM npejcraBuTeseM Tuna UHdy3opuu asisercs.....
+banantuaui

Toxkcornnasma

Tpurnanocoma

Jlelitmanust

...... HAaH0O/Ie€ BHICOKOOPraHU30BaHHbIE CYIeCTBA CPe/iy MPOCTeNIIHX.
+Undy3opun

CapkopioBble

CnopoBUKH

JKryTUKOHOCLIBI

Ko/imuecTBo XpoMoCoM y MPOCTEHIIUX K0/1e0/1eTCs 0T ABYX A0 .
20

60

00

+60

IlaneoHTO/I0rMUECKHE JaHHbIE CBU/ETE/ILCTBYIOT, UTO CaMble paHHUE MOJIJIIOCKH yKe
CyLeCTBOBAJ/IM B ......[lepHoje

+KaMeHHOYT 0JIbHOM

JIeBOHCKOM

MepMCKOM

KeMOpHiickoM

TPUACOBOM

IInaBaTe/IbHBIN My3bIPb Y PHI0 BBINO/IHSAET (PYHKLHH. . .
+razoobmeHa

+rUapoCcTaTUYecKoro opraHa

BbI/Ie/IeHUSsI

TNuIeBapeHus

??3anacaHus

B no3BoHOUYHHKE 3¢eMHOBOAHBIX OTCYTCTBYIOT OT/i€JIbl. ..
+TpyHOU

+TIOSICHUYHBIU

LIeMHbIN

TYJIOBUILHbIN

KPeCTL[OBbIN

K noaknaccy IlepBo3Bepy M/IeKONMUTAKIIMX OTHOCATCA. ..
+exuiHa

+yTKOHOC
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cobaka [JuHro

CymMuaTtbiii MeJBeb

KEeHT'ypy

YeTbIpexKamMepHoe cepAlLie HMeloT. ..
+TITULIBI

+MJIeKONUTaroIue

sILLlepULIbI

3eMHOBO/IHbIE

NaHLIeTHUKH

JIBe cucTeMHBbIE yT'M a0pPThI padoTamnwT y...
+3eMHOBOJHBIX

+TIPeCMBbIKaIOLNXCS

MJ/IEKOTTUTAOLL{X

pbIO

TTHL]

K romoiioTepMHBIM )KMBOTHBIM OTHOCSITCS. ..
+MJ/IEKOIIUTaIoIue

+TITULIBI

penTuIum

3eMHOBO/IHbI®

pBIObI

XpA1ieBou cKeleT UMeHT...

+cKat

ropOy1ia

KWIbKa

OKYHb

+akyJsa

B Ko)xe M/1eKONUTAKIIMX UMEITCS KeJie3bl...
+canbHble

BblJle/IUTe/IbHbIe

+II0TOBBIE

GenKoBbIe

C/IU3UCThIe

CnusucTble )Kesle3bl UMEIOTCA B KOXe Y...
TITHL]

+3eMHOBOJHLIX

+pbIO

TPeCMBbIKAOLINXCS

MJIEKOTTATAOLINX

SInoBUTHIMU 3MesIMH AB/ISIFOTCA. ..

yAas

T10J103

YK

+K00Opa

+TH0p3a

IToAKO0XXHBIN JXMP JIy4llle BCero pa3BuT y...
XUILHBIX

HEeIapHOKOMBITHBIX

+KATOOOPAa3HBIX

I'PbI3YHOB

+1aCTOHOTUX

Ta3oBble NOYKH — 3TO OPraHbI BbIJe/ICHUA Y...
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JIAHL[eTHUKOB

3eMHOBOJIHBIX

+TpPeCMbIKaIOIINXCS

pbIO

+MJIEKOIIMTAIONX

TpéxKkamepHoe cepjLe UMEKOT. ..

JAHLIeTHUKU

+ampubumn

MJ/IEKOMUTAIOLI1e

+3Men

TITUL[BI

JI1s1 KpOBEHOCHOW CHCTeMbI 3eMHOBOJHBIX XapaKTePHbI 0CO0€HHOCTH. ..
+TpéxKaMepHoe cep/Le

+71Ba Kpyra KpoBooOpalijeHus

He3aMKHYTasi KPOBEHOCHas CHCTeMa

OJJUH KpYyT KPOBOOOpallieHust

[IByXKamepHoe cep/lie

JI1s1 KOXKM NITUL| XapaKTePHbI 0CO0EHHOCTH. ..
+Ha/IMure repbeB

MPUCYTCTBHE KOCTHBIX Uellyi

TIPUCYTCTBHE KOXKHBIX JKeJie3

+OTCYTCTBHE KOXHBIX JKeJie3

HajMuye BOJIOC

K orpsaay PykoKpbuible OTHOCATCA. ..
OenKu-neTIru

+7eTy4rie MbILLN

rub00HbBI

+KpbL/IaHbI

6oromosbl

SitneknagyniuMu M/IeKONUTAIIMMH AB/IAIOTCA. ..
BBIXYXOJTb

TIOJIEHb

+exugHa

+yYTKOHOC

HyTpusi

JIaHI|eTHHK OOHMTaeT B ......

+Mopsix

Pekax

O3zepax

JTyxax

[Touse

OceBoii cKkeJieT JTaHLIeTHUKA MPe/CTaBJIEH ........
[To3BOHOUHBIM CTOIOOM

+Xopaoi

HepBHoii TpyOKO#

Y nTur ........ Nap yepenHo-M03roBbIX HEPBOB.
8

0

+2

4

KeHrypy, cyMuaTbIii BOJIK OTHOCATCA K HHPPAK/IACCY ...........
+Husive 38epu
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Beiciune 38epu

KioauHblie

OpHorpoxoHbIe

IlepBble M/IeKONUTAIOLIME BOSHUKJ/IM OT ....c.c......
+Tepancup

Huaricup,

Amnaricuf

Apxo03aBpoB

IlepBble M/IEKONIUTAOLIHE BO3HUK/IN B ............
+TpuacoBom nepuoje

FOpckom nieproge

MesoBoMm nepuoge

ITepmckoM riepuoze

OppoBuke

Kap6one

Y mpepcraBuTesiei Kiacea .............. AMEHOTCS NATUIIA/IbIE KOHEYHOCTH, a pedpa
OTCYTCTBYHOT.

+3eMHOBO/IHbIE

Perrrummu

Kpyrnopotsie

0O060/10YHUKH

Cepaue y Tuiy ...............KaMepHoe.

Tpex

Byx

+UeTnipex

Pa3mep /1aHIleTHHKA - HECKOJIBKO ........... B JIJIHHY.
MunnumeTpoB

+CaHTUMETPOB

Metpos

YTKoOHOC, exy/jHa, IPO0eXU/HA OTHOCATCH K OTPAAY . cccveeeneeen
Knoaunsle

Cymuartbie

[TaHroMHbI

MosoJsieHorue

ITepBbie M/IEKOIUTAOLIHAE BOSHUKIIN B «cvveireineeennnnn
+TpHUacoBOM Iiepuoje

FOPCKOM I1epro/e

MeJIOBOM Mepuojie

KeMOpPHIICKOM TTepHo/e

OpPZOBUKCKOM Tepuoje

PaciBeT 3eMHOBOJHBIX HMe/I MeCTO B U nepuojax.
TpuacoBom

FOpckom

Menosom

KeMb6puiickoM

Op/10BUKCKOM

+KaMeHHOyTro/1bHOM

+1lepmckoM

Cepaue y ampuomii ..............

[ByXxKamepHoe

+TpexkamepHoe

UeTbIpexkaMepHOe
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OpHOoKamepHoe

Y M/IEKONIMTAIOIIUX .......c...c.... AYTA AOPTHI.
+JleBas

IIpaBas

Pa3BuTie aHAMHUM MPOUCXO/JUT...cccerurressnseees

BHe BO/IbI, 3apOo/ipIlll CHaOKeH aMHUOHOM U a/lJITAHTOUCOM

BHe BoJjbl, 3apO/IbILl He MMeeT aMHHUOHA U a/lJlaHTorca

B Boge, 3apo/biil CHa0KeH aMHUOHOM 1 a//ITaHTOUCOM

+B Bo/ie, 3apo/ibIlll He UMeeT aMHHOHA U a/lJIaHTouCa

HepBHas cucTeMa JIAaHIIeTHUKA 110 CBOEMY CTPOEHHIO MPe/CTAB/ISIET COOO0M. ..c.ceeueernnens
Juddy3Ho pacrono)keHHbIe TaHTIUU

+HepBHyt0 TpyOKy

HepBHy10 LIeMouKy

CoCTOUT 13 OTJe/IbHBIX HEPBHBIX KJIETOK

Ha3zoBuTe CTPYKTYpPY BBICIIUX XOPAOBBIX JKHBOTHBIX, KOTOpPasi 3aMeHseT XOpAY U
BBINOJIHAET Y HUX Te (yHKIMH, KOTOPbIe Y JIAHI[€THHUKA BbITIOTHACT XOP/Q.ccueereesecsaesens
CnuHHOU MO3T

+I103BOHOYHUK

Cke/nieTHbIe MbILLLIbI

Tpy6uaTbie KOCTH

Kuireunnk

K xBocTaTbIM aMPUOHAM OTHOCHTC . ..cccveevereneenees

JKepisiHKa >kenTobproxast

KBakiiia 0ObIKHOBeHHast

JIsryimka ObIK

+CanamaH/ipa OrHeHHast

I'agroka

+TpuToH rpebeHuUaTHIN

K oTpsily KDOKOJU/IOB OTHOCATCS...ccouveeseennees

KoMopckuii BapaH

XKesnTorysuk

I'aTTepus

+I'aBuan

K oTpsaay yenryMuyaThbIX IPUHAAIEKHUT..ccueerueesenenns

+Cepblii BapaH

CpenHea3uarckas ueperaxa

AnnuraTop

I'aTTepus

Kakoii npu3Hak cO/mmKaeT NTHL] ¢ PeNTUWIMAMHI B 00/1b11IeH Mepe, ueM
OCTA/IBHBIC.....ccovuresunecnns

CTpoeHrie KpOBEHOCHOW CHCTEMBbI

[TepreBoii TIOKPOB

+CTtpoeHue siilia

Ctpoenue ckeneta

3 nepeuync/IeHHBIX NTUL K OTPSIAY BOPOOBUHOOOPA3HBIX OTHOCHTC .. .eveeseeseosessns
+/lpo3n

Cokon

Kyky1ka

TConybb

K AHAMHUAM OTHOCATCH .vvvveernneecnnnns

+XpsittieBbie phIObI

+KocTHbIe phIOBI
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+3eMHOBO/IHbIE

Penrrunuu

[TTuip

Munekonuraroriye

K AMHHOTAM OTHOCHTCSH «eveevnnrecnnnsnccnnns

KocTHbIe pbIObI

3eMHOBO/IHbIE

+Pentunuu

+IITULIBI

+MuekonuTaroue

J/I1 aMHHMOT XaPAKTEPHO ...coeuveerneennnee

+Pa3BuTHe c 0Opa3oBaHHEM 3apO/IBIIIEBLIX 000/10YeK
Pa3BuTue 6e3 oOpa3oBaHMEM 3apO/IbIIIEBLIX 000/104YEK
’KabepHoe fipixaHue

+KabepHoro /pIxaHusi HET HA Ha OJJHOM W3 CTaiuid Pa3BUTHS
JInsi XpAIIEBBIX PbI0 XaPAKTEPHO .................. [JIABaTeJILHOT0 My3bIPA.
+Hanuune

OrtcycTBue

OT ro/1I0BHOro Mo3ra pei0 OTXOJHT ............... Iap HEPBOB.
+0

6

8

2

IIpeacraBuTenu kaacca Kpyrioportsle....................
+MuHora

Jlatumepust

l'aTTepus

+MukcrHa

Mopckoi éx

Y MHOrUX penTH/IUM M0J1 leTePMMHUPOBAaH He reHeTHUecKUM (pakTopom, a pakTopom
BHeIIIHeH cpe/ibl, KAKNM?

+TemrmepaTypoit

Bria)xHOCTBIO

OcBeleHHOCThIO

KonnuectBom nuiu

CKOpOCTBIO BeTpa

CKOpOCTBIO TeueHUs BOJIbI

Y npepacraBuTe/ied NOJATHIA .............. XOP/ila MMeeTCA TO/JIbKO Ha IMUYUHOYHOM CTa/iUM.
+O000YHUKH

Becuepernnbie

[To3BOHOYHBIE

JI/IA aHAMHHUM XaPAKTEPHO. ..vveeesevesecsnes

Pa3putHe c o6pa3oBaHHEM 3apO/BIIIEBBIX 000/10UeK
+Pa3puTHe 6e3 0O6pa3oBaHUEM 3apO/BIIIEBBIX 000/I0UEK
+>KabepHoe apIxaHHe

7KabepHOro AbIXaHUsI HET HM Ha OJTHOM U3 CTAJUi Pa3BUTHS
Ko)ka XpSIeBbIX PbI0 MOKPBITA .......v.v......UCIIYEH.
+ITnakonaHOM

["aHouaHOM

KrenonaHoM

HuknounaHoU

5-7 map HapyXKHbIX )Ka0epHBIX I[e/Iell UMeeTCsl Y MPEACTABUTE/IeH K/ACCA «ivvveeenrnnns

57



+XpsileBbie pbIObI

KocTHble pbiObI

Kpyrnopotslie

['onoBoxoppoBbIe

KoCTHBIX PBIO MOPA3/ie/IAI0T HA MOJKIACCHLc.coueereereesesens
+JIyuenepslie

+Jlonacrenepsl

[BosikozpIIalie

Kucrenepsie

'aHougHbIE

IIpeano/iararoT YTO NMpeAKaMH 3eMHOBOJHBIX ObUIH [[PEBHHE .............. PHIOBL
+Kucrenepsie

Jlonacrenepsle

[BosikozpILIaLie

'aHougHbIE

Bonpocs! onpoca no Teme: «IlapcTrBo JKuBotHbie (Animalia). [Togunapcrso Ilpocrerimmue
(Protozoa). ITopnapcrBo MHorokierounsie (Metazoa). XapakTepucTuka 1
(unorenernueckue CBA3U THUIIOB»

1. HEKOTOPBIE OOHOKJ/IETOUYHBbIE OPIrdHU3MBbI >KUBOTHOMU MMpHUpoabI HO,E[O6HBI 10 CBOMM
CBOMCTBaM paCTeHusIM, UX HA3bIBAKOT

2. K ¢urodnarensram oTHOCHTCS .

3. Kakue npocreliiiyie UMer0T Hapy >KHbIW LJUTOCKE/IET B BU/le PAKOBUHbI?

4. [uTomnnazMa y npocTtelmux gud@epeHiiipoBaHa Ha

5. KosmmuecTBO XpOMOCOM Y TIPOCTENIINX KOeOsieTcsi OT [0

6. OpraHenibl JBWKEHUS POCTEUIINX TIPeCTaBIeHbI , , .
7. Criocob muTaHus IPOCTENIINX, TIPY KOTOPOM BOCTIPUHUMAETCsI TIMILa U3 pacTBOpa
BCEM TeJIOM .

8. HasBaHue CTPyKTypbl NPOCTEUIINX i€ IPOUCXOAUT (POTOCUHTES

9. [TosloBOe pa3MHOKeHHe MPOCTENILINX, KOTja TPOMCXOAUT CAUSIHUE IBYX raMeT
Has3bIBaeTCs .

10. [TonoBoe pa3MHOKeHHe TIPOCTEHIINX, KOrJa MTPOUCXOJUT 0OMeH raMeTHueCKUMU
sipaMy Ha3bIBaeTCst .

11. [TonoBoe pa3MHOKeHHe TIPOCTeNIIINX, PXU KOTOPOM (DOPMUPYIOTCS raryiouiHbie
s/ipa ¥ TIPOUCXOJUT X CJIUSIHUE B CUHKapUOH

12. CI10co6HOCTB K TPEeBPAI[eHHI0 BereTaTUBHBIX (hopM HpOCTEI/IHlI/IX npu
Heb/1aronpUsITHBIX YC/IOBUSIX B LUCTBI Ha3bIBAeTCs .

13. [Tpu monazianyy B 6/1aronpysTHBIE YCIOBUS LMCTHI TIPOCTEHILINX PAa3BUBAIOTCS B
aKTUBHbIE BereTaTUBHbIe (HOPMbI .

14. [TpecTaBUTE/IN KaKOT'O K/Iacca MPOCTEUIITHX SBJISIOTCS CHMOMOHTaMH TEPMHUTOB
(obuTaroT B X KUILIEYHHUKE U MOT'YT IepeBapUBaTh KIeTUaTKy)?

15. Kakoii Tun npejicraB/ieH Hanbosiee TPUMUTHUBHBIMU OpPTraHHM3MaMU CpPeid BCeX
MPOCTEeUIINX?

16. OO1MM CBOMCTBOM CapKo,qOBLIX ABJIAETCS Ha/IMuue saapa.

17. B cocrtaBe Trmna CapkomMacTUro(opbl BbIeSOT OATUTIbI "
18. CDopaMHHH(bepr OTHOCSTCS K

19. HasoBuTe opraHusM, KOTOpbIH BbI3bIBaeT 3a60J1eBaHHe ameOua3.

20. K mapa3suTuyeckuM XXTI'yTUKOHOCLaM OTHOCATCS: , ,
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21. Y Bcex npepcTaBuTeseld TUIA HeT OpraHOU/IOB MHllleBapeHus U
BbI/le/IeHNs], TMTaHWe, AbIXaHue U BblJe/ieHre 00ecrieunBaeTcsl BCel TOBEPXHOCTHIO.

22. Bce nipescraBuTtenu SBJIIFOTCSL BHY TPUK/IETOUHBIMU IapasUTamMu
23. Cpe/iu CITOPOBUKOB HanboJiee U3BECTHBIMU TTapa3uTaMHU SIBJITIOTCS BO30yIuTen
u .
24. Y MansipuiHbIX M71a3MO/IMeB )KU3HEHHBIN LIMKJI CBSI3aH C Yepe/loBaHueM
v pasMHOKeHUsl.
25. B opraHu3Me uesioBeKa M1a3MOAWN Pa3MHOXKAIOTCsT OeCTIONBIM Ty TeM C
oOpa3oBaHHEM TIPOMEXYTOUHBIX (HOPM B BHjIe , u .
26. JIuxopazka v NOBbILLIeHWe TeMIlepaTypbl IIPU Ma/IipyUy CBsI3aHHO C TeM, UTo,
pasMHOXKasiCh B SPUTPOLUTAX LIIM30HTHI pa3pyLIatoT UX.
27. [TosloBOE pa3aMHOKeHVe MaJIpUMHBIX [171a3MOZKEB IMPOUCXOJUT B OpraHr3Me
28. OBOJIIOL[MS CTIOPOBUKOB HE COBCEM MOHSTHA. TeM He MeHee Tpe/IioaratoT, YT0 OHU
OepyT Hayasio OT .
29. Bce nipegcraBurenu Tumna Be/lyT Tlapa3suTUYeCKuii 00pa3 )XKU3HH,
ropa’kast UCK/IFOUMTe/TbHO TIPeCHOBO/IHBIX U MOPCKUX PHIO.
30. Nosema apis u Nosema bombycis napasutupytot y
31. Nosema apis 1 Nosema bombycis oTHOCsTCS K THUITY
32. ®dopma Tena y MH(Y30prHY OCTOSIHHA, TaK KaK OHA CHapYy>KU MOKPbITa
33. 171 mapameLyii XxapakTepHa LIUTOJIOTMUecKas Crierjianr3aliys, KoTopasi BblpaXkaeTcs
B Ha/IMUUKU , , u .
34. [TaToreHHsIM npesicTaBuTesieM Tuna VHQy3opuu siBisieTcs .
35. Kakasi uHQy30pus rapasuTupyeT y pbi0, mpryeM Mapa3uTUPyeT OHa JIUIIb YacTh
L[MK/Ia, a B [PYTOM YaCTH LIUK/Ia- CBOOOIHOKHBYII[As].
36. HauboJsiee BbICOKOOPTraHHW30BaHHbIE CYI[eCTBa CPeJU MPOCTEUIITNX.
37. K Parazoa oTHOCUTCS TUII
38. bopsra oTHOCUTCS K TUITY
39. Ha3oBuTe TMII MBOTHBIX /151 KOTOPBIX XapakTepHa paJyaibHasi CAMMeTpHs TeJla,
TeJI0 COCTOUT U3 3KTO- U SHTO/ePMBI.
40. [ToKpOBHBI 3MUTEJTUM 1 PacIio/iararoliascs o, HUM MyCKyJaTypa obpa3syeT
MeILLIOK.
41. Y Kakux uepBeli OTCYTCTBYeT IHIljeBapuTe/bHasi CUcTema?
42. [1nockue uepsu POTBIE )KUBOTHEIE.
43. [1nockue uepsu TOJIOCTHBIE JKUBOTHBIE.
44, Kpyriibie uepsu TOJIOCTHBIE KUBOTHBIE.
45, Konbuatkie uepsu TOJIOCTHBIE )KUBOTHBIE.
46. JKuB4 B KUILIeYHUKe YesioBeKa UM KUBOTHBIX, I'/le KOJIMYeCTBO KUC/II0poZa
OrpaHWYeHO0, MHOTHe IJIOCKWe YepBY Pa3BUIU THII JjbIXaHWs1, IPU KOTOPOM
KUCJIOPOJ, OHU M0JIy4aroT MyTeM BOCCTaHOBJIEHHUS
47. Ha3zoBuTe Ternn HePBHOW CHUCTEMBI y Hpe,ZLCTaBI/ITEJIEI/I tura KuilieyHomomocTHEIe.
48. 17151 IOCKUX uepBel XapaKTepHO pa3BUTHE C MeTaMopG0o30M.
49. K tuny Il1ockue yepBU OTHOCATCSA K/1aCChl: , 51
50. [TonoBo3pesias cTaAus reJIbMUHTOB Ha3bIBaeTCs .
51. Maputa TpemaTo/ pa3BUBaeTCs B OpraHusMe XO035IMHa.
52. JInuvHouHas (hopMa TpeMaTo/, pa3BUBAeTCsl B OpraHu3Me X03511Ha.
53. [Taparosny UMerOTCsl y HEKOTOPBIX IIpe/iCTaBUTeIer TUIa
54. ITpencraBuTeny 3TOro TUIA YepBer XapaKTepr3yOTCsl MeTaMmeprel, Ha30BUTe TUIL
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55. CamMbIM NpOLBeTAaOLIUM TUIIOM (TI0 KOJIMYeCTBY BUZOB) B LJapCcTBe JKMBOTHBIX
SIBJISIETCST TUTT

56. [ sl 4IeHUCTOHOTUX XapaKTepHa T10JI0CTh TeJla.

57. Y BOJHBIX WIEHUCTOHOTUX JbIXaTe/bHasi CUCTeMa Ipe/iCTaB/ieHa .

58. Y HazeMHBIX U/IeHUCTOHOIMX JibIXaTe/IbHasl CUCTeMa Ipe/icTaB/ieHa W
59. CuuTaroT, 4TO UJIeHUCTOHOTYe BO3HUKI/IU B .

60. CuuTaroT, UTO YIEHHCTOHOTHe DepyT Havario OT MPUMHUTHUBHBIX YyepBel.
61. Y npepcraButesneit Tuna TesI0 TIOKPBITO MaHTHEM.

62. Y npepcraBuTeneu tvmna paZyanbHas CUMMeTpPU TeJla, TMYUHKA Y
HUX [IBYyCTOPOHHE CUMMETPHYHA, 8 KDOBEHOCHAsl CUCTeMa He 3aMKHYTasl.

63. Pa3mep jlaHLIeTHUKA - HECKOTBKO B JIJIMHY.

64. JIaHI[eTHUK OOHWTaeT B BOJE.

65. OceBoli CKeJieT JaHL|eTHUKA Mpe/CTaBIeH

66. Temneparypa Tena ntuy,__ - °C.

67. Y nTuy __ nap yepernHO-MO3IOBbIX HEPBOB.

68. YTKOHOC, exy/iHa, IIpoexuiHa OTHOCATCS K OTPSAY

69. KeHrypy, cymuarslii BOJIK OTHOCSTCS K UH(pakKIaccy

70. Y Kakvx MJ/IEKOMUTAIOIIUX OTCYTCTBYeT IlaLieHTa?

71. IlepBble MileKOMUTArOLYE€ BO3HUK/IU OT

72. IlepBble MyeKONUTArOL1I€ BO3HUKIIU B .

73. Y npepcraButeneit K/lacca UMerTCsI TISITUTIazibie KOHeUHOCTH, a pebpa
OTCYTCTBYIOT.

74. PacuiBeT 3eMHOBOJHBIX UMe/T MECTO B repuoze.

75. Hasosure npezcrasutesis U3 oTpsizia KitoBorososslie

76. Cepatie y ampubuii KaMepHoe.

77. IpeBHEUITTUMU MPECMBIKAIOIIMMUCS ObLTH

78. Cep/ue y nTuij KaMepHoe.

79. Y nTuy pasMepel reHOMa 3HauUMTeIbHO T10 CPaBHEHUIO C
MJIEKOITUTAOLLIUMHU.

80. Y MyleKonUTaroImmx Jlyra aopThl.

Tema: «CpaBHUTe/IbHAsA XapaKTePUCTHKA O0MOpa3HO00pa3usi»

IIpumepHas TemaTuKa pedepaToB

1. Pa3zHoobOpa3uie BUPYCOB;

2.Pa3Hoobpa3ue OakTepuii;

3. PasHooOpa3we r1pHOOB (M0 Kjaccam: pasHooOpasue 0a3HUAMOMUIIETOB, pa3HOOOpasue
AaCKOMHUIIETOB, pa3HOOOpa3ue MaropoTHUKOB, pa3HOOOpasue JUIITAaiHUKOB );

4. PasHooOpa3ue pacteHwd (T0 OTAenaM: pa3HooOpasWe MXOB, pa3HOOOpasve XBOLeH,
pa3Hoobpa3ue TIayHbl, pa3HooOpasue MaropoTHHUKOB, pa3HooOpa3ue To/0CeMeHHBIX PACTeHHH,
pa3Hoo0Opa3ue MOKPBITOCEMEHHBIX paCTeHUA)

5. Pa3HooOpa3ue MpoCTenIImX;

6. PasHoOOpa3ue MI0CKUX uepBel;

7. Pa3HooOpa3ue KpyTJIbIX UepBeii;

8. PasHooOpa3ue KobuaThIX UepBel;

9. PasHoobOpa3ue MOJITFOCKOB

10. PasHooGpa3ue HaCeKOMBIX;

11. Pa3noobpa3ue pakoobpa3HbIX

12. Pa3Hoobpa3ue nmaykooOpa3HbIX

13. Pa3Hoo6pa3ue UrIoKoXux
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14. Pa3HooOpa3suve pbiO (MO OTpsiiaM: aKyJbl, CKaTbl, TaHOW/HbBIE, KaprooOpa3Hbie,

comoo0Opa3sHbie, OKyHeoOpa3Hble, ABOSIKO/bIIIAIINee, TDECKOBBIE, Ce/TbeBbIe, IOCOCEBBIE)
15. Pas3HooOpa3me MekomuTapUx (M0 oTpsigam: OTpsi  [lapHOKOMBITHBIE,
HenapHokombiTHBIE, OTpsiZ; Mo3oneHorue, otpsiy Xo00THbIe, OTpsifi JlacToHOrHe,
Kutoobpasubie, otpsiy, XuiiHble, OTpsif [pei3yHbI, OTpsAn 3aliljeoOpa3Hble,
Opnonpoxognele, otpsif, Cymuatele, otpsis HacekomosiiHble, otpsig Ilpumarsl,
PyKoKpbUibIe);

16. Pa3nHoobpasue nTHi (o oTpsimam: otpsii KypoobGpasHble, oTpsin I'yceobpasHble,
Bopob6buHbie, otpsig PrkankooOpasHeie, oTpsi CoBoobOpasHeie, oTpsig ["omybeobpasHbie,
Awucroobpa3Hele, oTps[, JKypaBneoobpas3Hslie, OTpsAL Cokonoobpa3Helie,
[MTenmkanooOpa3nblie, otpsiy [lomyraeoOpasHeie, oTpsii Crpaychl, oTpsi [TMHIBHHBI,
bypeBecTHUKOBEIE).

IIpomMeXyTOUHBIH KOHTPOJIb 110 MOAY/II0 1
KosutokBuym «buopasHooopasue» (
KomnbtomepHoe mecmupoganue (TCk):
TecT cocTaB/sieTcsi U3 TECTOBBIX BOIIPOCOB TeM 3TOTO MOJYJISt

Bomnpocs! 1s1 onpoca:

1. Otanbl pa3BuTUs ouonorun. Kinaccudukaiusi 6Mosornueckux Hayk.

2. MeTo/1bI OHO/IOTUUECKUX UCC/IeJOBAHUM.

3. VcTopus pa3BuTusi 610JI0THN:

4. [TpUHIUTIBI ¥ MeTOABI KiacCH(UKaliA OpraHu3MoB. VICKyCCTBeHHbIe CCTEMBI.
Krnaccudukaiusi opraHu3MoB T10 X035IMCTBeHHBIM MpH3HakaM. EcTecTBeHHbIe CUCTEMBbI

OTpsAL,
oTpsiz,
oTpsz,
oTpsiz,

oTpsiz,
oTpsiz,
OTpsA[,
oTpsiz

5. OO61ue cBoiicTBa BUPYCOB. [Iporcxox/ieHre BUPYCOB. BUPYChI JKUBOTHBIX, PAaCTeHUHN U

OakTepuii.

6. Hapiapcteo HosimepHbie opranu3mebl (Procaryota). LlapctBo [Ipobsinku (Mychota).

OcobeHnHocTH CTPOEHHA U reHeTUYeCKadad OpraHr3alius.
7. BaKTepI/II/I 1 UX OMooruyeckre 0COOeHHOCTH.
8. BaKTepI/IafIBHBIe 00/1e3HM >)KUBOTHBIX 1 U€JIOBEKa.

9. LlapcTtBo Pactenus (Plantae). OcobeHHOCTH cTpoeHUst U MeTaboM3Ma pacTUTe/TbHON

K/IeTKH.

10.  TIMoguapcrBo Barpsku (Rhodophyta). Mecra oburtanusi. PasMHo)keHHe. X03sIiCTBEHHOE

3HaueHue.

11.  TloguapctBo Hactosiue Bogopocnu (Phycobionta). BugoBoe u Mopdosioruyeckoe

pa3HooOpa3ue. 3esieHble Bogopociu. [luaromen. Bypeie Bogopociu. Posb B Tipypoge.

12.  Lapcro I'pubel (Fungi). Oco6eHHOCTH CTPOeHUs U PU3HO0I0rHUeCKUX (DYHKIUH.
CumMOMOTHYeCKHe OTHOLLIEHHS TPUOO0B ¢ IpyrUMU opraHu3Mamu. HacTosiiue rpuosi.
OowmutieTsl. JIuiaitHUKYA. Posib B pupo/e.

13.  Topguapctso Beiciiue pactenusi (Embryophyta). Pacunenenue tena. UepenoBaHue
riokoneHui. OCHOBHBIe OTZe/bl Bhicmx pacTeHuii. HanpapieHuyst 3BOMOLUN

14.  LapctBo KuBotHble (Animalia). Oco6eHHOCTH CTpOeHHsS M MeTabo/M3Ma KUBOTHOH

kineTkd. [Togmapcerso IIpocreiiive (Protozoa). BaxkuHediime opranesibl. CriocoOb

pa3sMHOKeHUsI U uepeioBaHue MokosieHui. Posb B ipupoe. [lapasutnyeckue npocTeiiiiye.

15. [MoguapcrBo MHoroknetounslie (Metazoa). XapakTepucTHKa U (uioreHeTHYeCKre CBsi3U
TUINOB MHOIOK/IeTOYHBIX.

16. Becro3BoHOUHbIE — 0COOEHHOCTH OpraHW3aliy OCHOBHBIX TTPeICTaBUTEIeH.

17. Twun [To3BoHOUYHBIE; 0COOEHHOCTU OpraHU3allii, OCHOBHbBIE TIPe/ICTAaBUTE/TH,
MHoroobpaswue, poJib B 3KOCHCTEMAax

18. Knacc Mnekonuraromiye; OCHOBHbIE XapaKTepUCTHUKH Kinacca. OcobeHHOCTH
OpraHu3aLuy, TUTbI MeXXBU/IOBbIX B3aUMOCBS3€H.

19. CpaBHUTe/bHAs XapaKTepHCTUKa OeCcri03BOHOUHBIX
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20. Knaccudukaiiyis u gpuioreHeTueckue CBSI3u XOpPAOBBIX.

21.

CpaBHHTe/IbHAs XapaKTePUCTHUKA XOPJOBbIX.
22. XapakTepuCTHKa U BUI0BOE Pa3HOOOpasue OTPsiIOB MJIEKOTIUTAIOIIHX.

KomnbiomepHnoe mecmupoganue (TCk):
TecT cocTaB/sieTcsl U3 TECTOBBIX BOIIPOCOB TeM 3TOT'0 MOJYJIsSI

Tabsuia 3 — Kpurepuu orjeHKH c)OpMHUPOBAHHOCTH KOMIIETEHIH

KO,Z[ 1 HaMMEeHOBdHHe
NHAWKATOPAa JOCTHXKEHUSA
KOMIIeTeHIIH (‘-IaCTI/I

Kputepuu otieHrnBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUN

YaCTH KOMHETeHL[I/II/I)

Ha 6a30BOM ypOBHe

Had INOBLIIEHHOM YDOBHE

KOMII€TEeHLIUH) COOTBETCTBYeT OLIeHKe COOTBETCTBYET COOTBETCTBYeT
«y/IOBJIETBOPUTE/IEHO» | OLIeHKe «XOpOLIO» | OLeHKe «OTJTUUHO»
50-64% ot 65-85% ot 86-100% ot
MaKcUMasbHoro 6ana MaKCUMaJIbHOT'O MaKCUMaJIbHOT'O
basia 6ania

OIIK-1.1 -1 onk-1 He coBcem TBepzo ITo cymecTBy, [TpuHuMaet

3HaTh: BJIa/leeT MaTepraiom OTBeuaeT Ha aKTUBHOE y4acTue B

- CUCTeMaTUKY U | TI0 TeMaM MOJY/JIs, TIOCTaBJIeHHbIE XO0/ie TIpOBe/leHust

6uopaszHoobpasuve 3HaeT TOJIbKO OCHOBHbIE | BOTIPOCHI, TBEP/I0 3aHSTHH, TTPaBUIBHO

OpraHu3MOB; TeopeThyecKue YCBOUIT OTBeYaeT Ha

- MpaBuU/a JTUYHOW TUTMeHbl
ripu paboTe ¢ }KUBOTHBIMH;

IMOJIOKEHUA N3y4aeMOro
KypCa, BbITIOJ/IHAET

MIpOrpaMMHbII
MaTepHa’l 1o TeMaM

IIOCTaBJ/IEHHbIE
BOIMPOCHI, YCBOUJI

TOPSIIOK HCC/IeIoBaHUS | TEeKYI[We 3a/laHusl 110 MOZY/Isl, TPAMOTHO Marepua B MOJIHOM
OpraHoB u cucTeM | gucuurivHe. [pu u3naraet ero 6e3 o6beMe 1 CBOOOIHO
opraHvsma TIpU | OTBeTax J0IyCKaeT CylLLleCTBEHHBIX OpPUEHTHUPYEeTCS 110
ornpejiesieHu1 ero | MaJjioCyljeCTBeHHble oLIMOO0K, MPUBOJAUT | TeMaM MOJYJIs,
010JI0TMYeCKOro cTaTyca TIOTPEeLLIHOCTH, (hopMynMpoOBKH yMeeT BepHO,
-3aKOHOMEepHOCTH VICKa&)KeHUSs JIOTUUeCKOUN | orpefiesleHUi. apryMeHTHPOBaHO U
(GYHKIIMOHUPOBAHUS T10C/1e/10BaTe/IbHOCTH Pemaer SICHO M3/1aratb
OpraHu3MOB pasHbIX | U3/1araeMoro CUTYyal|MOHHbIe Marepua npu
yPOBHel OpraHv3alyu; Marepuasa, HeTOUHYH | 3aZjaud. pelleHun

OIIK-1.2 -2 onk-1 apryMmeHTaLui0 YMeeT NpoBOAUTH CUTYaLMOHHBIX
YMmeTh: TeopeTuYeCcKrux HCC/IeIOBaHHUs 3aja4u. Bnageer

- TIPOBOJUTH JIabOpaTOpHbIe | MOJI0XKEeHUH Kypca. HeoOXo[uMbIe JIJIst HaBbIKaMH

v (GyHKLMOHA/IbHBIE | YMeeT MPOBOJUTh onpeeneHus ornpezeneHus
HCC/el0BaHUs HCC/Ie[IOBaHUs 610/I0rYeCcKoro O10/I0THYeCcKOro
HeoOXoIuMbIe [Uisl | HeoOXoIuMbIe ZIJIst cTaTyca OpraHusMa. | CcTaTyca OpraHu3Ma.
onpejieneHus onpeieneHus MoxxeT 00BSICHUTD MoxeT 06BSICHUTD
OuosiorMyeckoro  craTyca | 6M0/IOrH4ecKoro TMPOLIeCChl, TIPOLIeCCHI,
OpraHu3ma, OOBSICHSITh | CTAaTyCa OpraHu3Ma. TPOUCXOJALLINE B TIPOUCXOAALIINE B
rpoLeccsl, mnpoucxogaimue | Biageer HaBbIKaMu opraHusMe Ha OpraHu3me Ha

B OpraHvMsme, C TOYKH | TIPOBeJEeHUs PasHbIX YPOBHSIX PasHbIX YPOBHSX
3peHust ayT3K0JIOTUUeCKOro OpraHu3aLuu ¢ OpraHu3aLuu C
00111e61oIOrNYeCKUX HCC/IeIOBaHUS TOYKU 3PEHUs TOYKH 3PEHUs
3aKOHOMEPHOCTEH; obrebroornuecky | 00IeO0MOIOrHUeCKH
OIIK-1.3 U1-3 onk-1 X 3aKOHOMEpPHOCTeM. | X 3aKOHOMEepPHOCTeH.
Bnapets: Bnazeer HaBbikamu | Briaseer
-IIPaKTUYeCKMMU HaBbIKaMU MpOBeJeHUs MpaKTUYeCKUMH
MPUMEHEeHHUs K1aCCUUeCKUX ayT5KO0JIOTUUECKOr0 | HaBbIKAMM

MeTOZI0B UCCJIe[JOBaHUs U HCC/IeJIOBaHUSI. MpOBeJIeHUst
WCIO/Ib30BaHNS OCHOBHBIX ayT3KOJIOTUUeCKOr0
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OUOJIOTMUeCKUX 3aKOHOB B HCC/IeIOBAHMS U
orpezie/IeHUH TIPaKTHUECKUM
610/I0rMUeCcKOro CcTaTyca NpUMeHeHueM
OpraHu3mMa ¥ MpoBe/ieHust K/TACCUUeCKUX
ayTIKOJIOTMUeCKOT0 METOZI0B
HCC/IeIOBAHMS. HCC/IeIOBAHMS U
TIPUMEHEeHHsI
OCHOBHBIX
OMOJIOrUUeCKUX
3aKOHOB B
oripezie/IeHUH
OMO/IOrMYeCcKoro
cTaTyca opraHusma

Mooyab II «XKusble cucmembl: K1emka op2aHu3m»

Tema: «CymHocTb xu3HU. CBOMCTBA M YPOBHH OPraHM3aI{UM XXUBOro. MoJieky/IsipHoO-
reHeTUUeCKHil ypOBeHb OpraHu3aliuy KU3HN»

KomnbtomepHoe mecmupoganue (TCk):

Bbibepume 00uH uiu HeCKo/bKO 8apuUaHmos8 omeemos:

TKaHeBOM YPOBeHb OpraHH3alMH XUBOW MaTepHU XapaKTepeH JJisl...
6enka

+MepUCTeMBI

+TapeHXUMbI

XJIoporiacTa

yTJIEBOJIOB

TKaHeBOM ypOBeHb OpraHM3alMi )XUBOW MaTepHHU XapaKTepeH AJisl...
+3MUTeNUs

+MBILLL]

pubocom

MUTOXOH/IpUI

yTJIEBOZIOB

IIposiB/ieHHeM OHOPUTMHUYHOCTH KaK CBOMCTBA )XKUBBIX CHCTEM SIBJISIIOTCAL. ..
cMeHa OHOIIeH030B «IyT-0epe3HsIK-COCHSIK»

+HOYHOW COH uesioBeKa

+0CeHHUe 11epeseThbl IITUL]

cMOK1O03 uesioBeKa U KUIIIeUyHOW MaI0uKu

OTJiepryuBaHre PyKU OT ropsiyero rpejamMera

IIposiBeHHeM 3HEpPro3aBUCUMOCTH KaK CBOMCTBA )XUBbBIX CUCTeM SIB/IAIOTCA. ..
TU/IPOJIU3

MHMHOLIUTO3

+doTocuHTE3

(aroruTo3

+bIXaHue

TKaHeBO# YPOBeHb OpPraHHU3aLiy )XUBOI MaTepuu AB/AeTCA 00/iee KPYMHBIM (BBICOKHM),
yeM...

+0praHoUHbIN

MOMNY/ISILMOHHO-BUI0BOM

OpraHHbIN

+KJ/IeTOUHbIN
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OpraHu3MeHHbIU

CMeHa OHOLIEHO030B «IYTr-0epe3HAK-COCHAK» SIB/ISETCHA MPOsiB/IEHHEM Ha
0MOreoLIeHOTHYECKOM YPOBHE TaKMX CBOMCTB JKUBBIX CHCTEM KaK...
+poct

JTUCKPETHOCTh

+pa3BuTHE

e/IMHCTBO XMMHUYeCKOr0 COCTaBa

pa3ipaKUMOCThb

IIpu3HaKaMM BCeX XUBBIX CHCTEM SIBJISIIOTCAL. ..

+OMOPUTMHUHOCTh

+/IMCKPETHOCTh

TIPOBOIUMOCTh

aBTOMAaTHsI

JIBIDKEHHEe

IIposiB/ieHHEM POCTa ¥ Pa3BUTHSA KAaK CBOMCTBA XUBBIX CHCTEM SIB/ISIHOTCAL. ..
+OHTOTeHe3

¢bunorenes

reoTpoIu3M

KpeaLvoHU3M

+KaTabomm3m

Pa3apakKuMoCTh KaK CBOMCTBO )XUBBIX CHCTEeM MPOSIBJ/isieTcs B GopMe TaKCHCOB y...
+KHUIIIEYHOTTI0JIOCTHBIX

pbIO

HACEKOMbIX

+TIPOCTEUILINX

OakTepuii

Pa3paxuMoCTh KaK CBOICTBO JKUBBIX CHCTEM NMPosABIAeTca B hopMe ped)/IeKCoB ...
+HaCeKOMBIX

+pBIO

rpuboB

pacTeHuM

OakTepuii

BuoreoneHOTHUECKHUH YPOBeHb OPraHU3alUH )XUBOW MaTePUH XapaKTepeH AJIA. ..
+o3epa

+mMops

LIyKH

»kabp

MUTOXOH/IpUI

IIpu3HakaMu BCeX KUBBIX CUCTEM SIBJISIIOTCAL. ..

TIPOBOIUMOCTh

aBTOMAaTHsI

JIBIDKeHHe

+OMOPUTMHUHOCTD

+IUCKPETHOCTh

HaaBui0BbIMHM YPOBHAMH OPraHU3aLMU )XUBOM MaTepPUH SB/ISIOTCA. ..
KJIETOUHBIN

MOJIeKYJIIPHbIN

+0OMOIeHOTUUECKUH

+OrochepHbIi

OpraHHbIN

BpauHble UTPHI U NOJI0BOE PA3MHO)KEHHE B CTajie ra3e/iei MPOUCXOAAT HA «.vvevenennnns
YPOBHSIX OPraHU3aI[UH )KUBOW MaTepHH.
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+TIOMY/ISILIMOHHO-BU/I0BOM

+0praHrM3MeHHOM

OpraHouHOM

OKMOreo1eHOTUYECKOM

ouochepHoM

IIposiBieHHEeM POCTa U Pa3BUTHS KAaK CBOMCTBA KUBBIX CHCTEM ABJISIIOTCA. ..
pOXKZieHUe KOTST Y KOIIKH

OpauHble UTPbI BOJIKOB

OKUCUTeNbHOe ochopuirvpoBaHue

+OHTOreHe3

+cMeHa OMOLIeHO30B

KiieTouHbIil ypoBeHb OPraHU3aLiH )KMBOW MaTepPUH XapaKTepeH /JIsl. ..
MUTOXOH/IPHS

puboCoMBbI

+3pUTPOLUTA

spa

+HerpoHa

OpraHu3MeHHbII YPOBeHb OpraHN3aliy )KUBOW MaTepyH XapaKTepeH JJisl...
+7aenbprHa

cepAua

+IIyKH

TIJTABHUKOB

»kabp

IIposiBeHHEM CaMOBOCIIPOU3Be/IeHUsI KaK CBOMCTBA XMBBIX CHCTEM SIB/IAIOTCS. ..
+perukaius JHK

oKUcUTebHOoe GochopuivpoBaHue

+6uocuHTe3 6enka

TUIposn3 Oesika

MUTO3

Y 0/JHOK/IeTOUYHBIX CYLeCTB 3HAUHUTE/IbHO c/1afee, UeM Yy MHOTOKJIETOUHBIX, BHIPa)XKeHbI
TaKHe CBOMCTBA )XUBBIX CHCTEM KaK...

+pa3apakKuMOCTb

W3MeHYMBOCTb

CaMOBOCIIPOM3Be/leHHe

Hac/1e/ICTBEHHOCTh

+camopery/sauusa

OCHOBHBIMH (JOCTYNHBIMH HEMOCPe/JCTBeHHOMY Ha0/II0IeHHI0) CUNTAITCS YPOBHH
OpraHu3aLiu )XUBOH MaTepHHu.

KJ/IeTOUHBIN

+0praHu3MeHHbI’

OpraHOU/IHbIN

+OrochepHbIT

MOJIEKYISIPHBII

3 ypoBHei#i CyliecTBOBaHUA XKHUBOT'0 BellleCTBa Ha/IOPraHu3MeHHbIMH SIB/ISIIOTCA. ..
MOJIeKYJIIPHbIN

+TIOMY/IALIMOHHBIN

+OrochepHbIi

TKaHEeBbIN

OpraHu3MeHHbIN

KJIETOUHBIN

+0OMOIeHOTUYECKUH

+0MOre01[€HO3HBIH
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OpraHHbIN

XapakTep pocTa Hai3eMHbIX U NO/i3eMHbIX UacTell pacTeHUil 0CyLIecTB/IAeTCA 0. ..
+Te/IHOTPONU3MY

+Te0TpOIM3My

CeNCMOHaCTUSIM

aBTOHACTHUSAM

TE€PMOHACTUSIM

Peakuus pacTeHHii Ha pa3fipaXkuTe/n nposp/siercs B ¢popme...
+TaKCHCOB

+TPOMU3MOB

peduiekcoB

PUTMUUYHOCTH

JTUCKPETHOCTH

C ce30HHBIM LUKJ/IOM MOrOJHbBIX YC/IOBHI CBSA3aHBI. ..
pPUTMbI OOZIPCTBOBAHUS U CHA YeslOBeKa

reHue MTHUl]

+I1CTONa, paCTeHU!

+/TMHbKA >KUBOTHBIX

[IBIKEHUE YCTHHUI] PaCTeHUM

YrieBojaMu B K/1eTKe SB/IAIOTCS. ..

+caxapo3a

+TJIMKOTeH

TJIALIAH

TeTICUH

BaJIMH

I'opMoHaibHYI0 QYHKIUIO B OPraHU3Me )KUBOTHBIX MOTYT BBINO/THATD. ..
+6enku

+KUPOI0/100HBIe BelljeCcTBa

YTJIEBO/IbI

JHK

PHK

Buosiornueckass MeMOpaHa MOCTPoeHa B OCHOBHOM H3...
+6enkoB

+dochomnuzon

MOHOCaxapoB

T0JIMCaxapuzioB

HYK/JIEMIHOBBIX KUCJIOT

TpaHcnopTHasi pyHKIMA XapaKTepHa AJA. ..

+BO/JIBI

+6enkoB

UNUI0B

MUHepaIbHbIX COel

yTJIeBOJIOB

B cocTaB Bcex )KHUBbIX 0PraHU3MOB BXO/SIT HeOpraHuuyecKue BelecTna...
+BOJa

docdat KanbLys

Kpaxmar

IJII0KO03a

+aMMHaK

Cpeau yKa3aHHbIX BellleCTB OPraHMYeCKUMH SIBJISIIOTCAL. ..
docdopHas Kucnora

HUTpAT MeJu
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+AlD

+dochommnusl

KapOOHaT Kasblus

OcHOBHBIMHU PYHKIMSMHM JTUNU/IOB B K/IETKe PAcCTeHU AB/ISIIOTCA. ..
+3HepreTuyeckas

vH(bopMalMoOHHast

TPAHCIIOPTHas

KaTauThueckas

+3aracaronias

I'ekco3amu ABAAKOTCA...

caxapo3sa

+TJI0KO3a

+(dpyKTo3a

pubo3a

ne3okcrupubosa

K mosmcaxapujam OTHOCATCA. ..
+1]e/I/TF0/103a

IJII0KO03a

Je3okcrupubosa

+TJIMKOTeH

caxaposa

TpaHcnopTHYIO GYyHKI[UIO BBINO/THAOT 0€/IKH. ..
+TeMorI00ouH

+MUOT/I00MH

POJOTICHH

MHO3WH

KepaTvH

B knerkax xuBoTHbIX MoJieKyJbl [JHK Haxogarca B...
M30COMax

+MUTOXOH/IPUSIX

pubocomax

arimapare ['o/bIKu

taape

B cocTaB KJIeTOUHBIX MeMOpPaH BXO/JST. ..
HYK/IEIHOBbIE KUC/IOTbI

+0eKH

+dochommnuzpi

aMUHOKUCJIOTBI

aMUHbI

OCHOBHBIMH (PYHKIUSIMH 0€/TKOB B K/IeTKe )XKUBOTHBIX SIBJISIIOTCAL. ..
JHepreTuueckas

+uH(OopMalOHHas

3arnacaronias

t+KaTanuTnuecKas

+TpaHCIIOpTHasA

A30THCTBIe 0CHOBAHHS BXOJST B COCTaB...
+HYK/IEMHOBBIX KUCJIOT

OenkoB

aMUHOKUCJIOT

+ATD

dochonmunuaon
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®parmenT nermu JHK nMeet cieyroiy o noc/i1e0BaTe/IbHOCTb HYK/IEOTH/OB.....c.ueeecrveeees
OTA-TTHO-OI'T-AAIL-LIL. Onpegenure noc/iefAoBaTe/1bHOCTh HYK/1eoTHA0B U-PHK.
AAL-TAT-UT'A-ATT-T'LL,

AAT-IIYL-TOY-YAL-LI'T

AAT-UTA-T'OT-TAL-LIT

+CAY-AAT-THL-YYT-I'TT

®parmenT nermu JHK nMeet cieyroiyo noc/ief0BaTe/IbHOCTb HYK/IEOTH/OB.....c.ueeecrveenns
OIT-OTA-TAL-T'HT-AATL. Onpejenure noc/iefAoBaTe/1bHOCTb HYK/1eoTHAOB H-PHK.
AAL-TAT-UT'A-ATT-T'HL

AAT-UTA-I'dT-TAL-LTT

AAT-IIYL-TOY-YAL-LI'T

+IHU-TAY-AYT-UT'A-Y VY1

®parmenT Henu U-PHK nMmeet ciiegyroinyro nocjiefoBare/ibHOCTb
HYKJ/ICOTH/OB...ccccesurseessens ITA-AAY-LOYT-T'YA-AALL Onpepenure noc/ieA0BaTe/1bHOCTh
HyK/1eoTH/0B (pparmenta nenu JHK, Ha koTopou npousonuia rpanckpunpusa u-PHK.
AAT-IIYL-T'OY-YAL-LI'T

AAL-TAT-UI'A-ATT-T'AL

AYT-UTA-TTT-TAL-LUI'T

+UT-TTA-TAL-UAT-TTT

AnTukoaony AI'l] na T-PHK coorBeTCTBYeT...

kogoH AI'll Ha n-PHK

tpututer THI" Ha JHK

+kozoH YII' Ha u-PHK

+tpuruier AI'll Ha [THK

tpurietr YLI' va JHK

Kakue ypoBHH BK/IOYAKT B Cedsi Me30CUCTEMBI?

K/IeTOYHBIN, TKAaHEBbIN

OpraHHbIM, CUCTeMHbIN

OpraHU3MeHHbIN

+BCe BepHbI

Yem oTsinuaercs mosiekysa [JHK ot apyroit Hyk/ienHoBoM kucaoTel — PHK?
+IByXLIe[IOYHOCTBIO U a30TUCTHIM OCHOBaHUEM TUMHUHOM.

OZIHOL[eTTIOYHOCTBIO M @30TUCTbIM OCHOBaHHWEM THMHUHOM.

JIBYXL|ETIOUHOCTBIO U a30TUCTHIM OCHOBAaHUEM YypaLlU/IOM.

OZIHOL[ETTIOYHOCTBIO M @30TUCTBIM OCHOBaHVEM YpPaLUIOM.

Ha3oBuTe BbICIINH YPOBeHb OpraHu3aliuy )XUBoro.

MOJIEKY/ISIPHO-TeHeTUYeCKUI

OpraHu3MeHHbIU

MONY/ISIMOHHO-BUI0BOM

+0rochepHO-01OTeo1[eHOTUYECKUH

UTo siB/IsAeTCA 3/IeMeHTapHOH eMHUIIell MOJIEKY/IIPHO-TeHeTUUeCKOro yPOBHS
OpraHu3aluM XUBoro?

OpraHesuibl;

+ MaKpOMO/JIEKY/IbI;

ocobmu;

BU/.

Kakue ypoBHH BK/IIOYAKT B ce0si MUKPOCHCTEMBI?

+MOJIeKYJIIPHbIN

+CyOK/IeTOUHBIH

KJIETOYHBIN

OpraHu3MeHHbIN

Yto sAB/IsIeTCA CyOCTPATOM JKU3HU?
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OHK

PHK

OenKu

+BCe BE€pPHbI

Y craHoBHTe NOC/IeI0BaTe/IHHOCTD Peaii3aliy reHeTu4ecKoi nHgopManuu:
1. n-PHK

2. JHK

3. benok

4. Tipu3HaK

[TpaBunbHBIN OTBET: 2, 1, 3, 4

Y craHoBUTe NOC/I€/J0BaTe/IbHOCTD SIBJIEHUH U MPOLECCOB MPOMCXO/AIUX B K/IeTKe NpPH
OuocHuHTe3e 0esKa:

1. TpaHCKpUIILKS

2. TPaHCISLUS

3. co3peBanue u-PHK

4. miporiecc pa3pyliieHust puboCcoMbl

[TpaBunbHbIN OTBET: 1, 3, 2, 4

Y cTaHOBUTE COOTBETCTBHE MeX/y NMPoLeccaMH M UX CO/iep)KaHueM

1. Penmmkanjus 1. ocymiecTBsieMbli prubOCOMOIA TpoLiecc cuHTe3a Oenka U3
aMHUHOKUCJIOT TI0 MaTpulLie

2. TpaHckpunuus 2. cunrte3 uHdopmairmonHor PHK (uPHK) o maTpuue JHK.

3. Tpancnsiyus 3. mpoLecc co3ganus AByX goyepHux mosiekyn JHK Ha

OCHOBe poJuTe/bCcKor Mosiekysibl JJHK

4. mepeHOC reHeTUYeCKOW MH(POpMaLIUU OT AOHOPa
peLMINUEHTY MPY KOHTAKTe KJIeTOK

[TpaBunbHbIN OTBET: 1-3; 2-2; 3-1.

Bonpoce! i1 onpoca mo Teme: «CyIHOCTB Xu3HU. CBOMCTBA COCTaB M YPOBHH
OpraHu3aLiH )XUBOT0»

1. Yro n3ydaeTcst Ha 6UOTeoLeHOTHUeCKOM YPOBHe?

2. Kakue s/1eMeHTBbI Ha3bIBatOTCSI MUKDPO- U YJIbTPAMUKPO3/IeMeHTaMU?

3. [ToueMy nUMKIBI HEPACTBOPHUMBI B BOZE?

4. KakoB 3apsij cHapy>kKu MeMOpaHbI U 110/ MeMOpaHo?

5. Kakue 6e/ki Ha3bIBatOTCS MPOCTHIMU? CI0XKHBIMH ?

6. Yro Takoe JeHaTypauys 6eska?

7. NBurarenbHasi GyHKIUS O€TKOB:

8. KaTanmutnueckasi pyHKIUs1 6eKOB:

9. [Touyemy >KHpBI SB/ISIOTCS OCHOBHBIM 3aracarol{yM BelleCTBOM Y )KUBBbIX OPraHU3MOB?
10. PobepT BpoyH B pacTUTebHBIX K/IeTKAaX BIIepBbIe OIHCAIT:

11. Yro Takoe aroruTo3? [THUHOIMTO3?

12. Kak 3apsi’keHHbIe MOHBI TIOTIAZIAI0T B KJI€TKY, €C/IU JIUMTUAHBIN OUC/IoON A/1s HUX
HeTpoHuLlaeM?

13. UTO U3yyaeTcs Ha IOIYIALUOHHO-BUI0BOM YPOBHe?

14. CKO/IBKO TIPOLIEHTOB OT MacCChl IPUXOAUTCS Ha 3/1eMeHThI 1 ¥ 2 Tpynisl:
15. [ToueMy TBepAbIY /e 1erue, 4yem >Kujkast Boga?

16.  UYro Takoe OydepHOCTE?

17. YTo Takoe YeTBepTUYHAs CTPYKTypa Oe/IKOBOI MOJIEKYJIbI?

18. CrpowutenbHast GyHKLMsI O€TKOB MPOSIBIISIETCS:

19. OHepretryeckasi pyHKIs1 OeIKOB:

20. HasoBuTe BayxHeHIIMe [TO/IACaXapupl:

21. Yro u3yuaeTcs Ha OpraHu3MeHHOM YpOBHe?
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22.  Kakue 371eMeHTbl OTHOCSTCS K 71leMeHTaM 1-K rpymrbl?

23. UeM oripeziesisieTCst KUCJIOTHOCTb WJIM OCHOBHOCTB pacTBopa?
24. Kakue cBfi3U y[iep)KyUBaOT BUTKW CIIMPA/I BTOPUYHOU

25.  CTpyKTypbl Oesika?

26.  Uro Takoe peHarypauus?

27. TpaHcnopTHast GYHKIHsT O€/TKOB TIPOSIBIISIETCS:
28. Kakue kaccel yryieBo0B pa3imyaror?
29.  Yro u3BecTHO 00 SHEpPreTHUeCKor (PyHKLIUN

BOl'[pOCbI AJIA  OIIpOCa 110 TeMe: «MOJ'IeKYJ'IHpHO-FEHETI/IHECKHﬁ YPOB€HDb OpraHu3aiju
KASHN»

1. B kakux opraHovgax kietku Haxogutcs JHK?

2. KakoBb! ¢pynkimm JJHK?

3. Kakuvie nyprHOBBIE U MUPUMHIMHOBBIE OCHOBaHWs BXOAAT B coctaB JJHK?

4. Kakos puametp mosekysbl [JHK 1 KakoB pasmep napbl HyK/1e0TU0B B Mosekysie JHK?
5. Kak nykneoruapsl [JHK coepuHeHbl B OfHY Lielb?

6. Kak genu IHK coepuneHs! pyr ¢ Apyrom?

7. Yem obpa3oBanbl "Kpasi" Mosekynbl JJHK?

8. B kakoMm BH/le, ¥ KaKMX OpraHoMiaX XpaHUTCs MHPopMaLys o 6esikax B KJieTKax
3yKapuoT?

9. Kakotii hepMeHT oTBedaeT 3a 06pa3oBaHue KoMrsieMeHTapHoU Heru [THK?

10. Uro siBnsieTcsd MatpuLiei npu yasoenny THK?

11. Yrto Heobxoaumo Ayis pervtukanuy JJHK?

12. Kak Ha3biBaeTcsi criocob yaBoenust JIHK, ripy KOTOpOM OfiHa 1ieflb HYK/1eOTH/IOB
0CTaeTCsl HEM3MEHHOM, a BTOpasi J0CTParlBaeTCsl M0 NMPUHLMIY KOMIIEMEHTapHOCTHU?

13. Kak Ha3biBaeTcs Lenb Hyk/1eotn10B JJHK, Ha KOTOpOI MPOUCXOUT HellpepbIBHOE
obpa3oBaHHe KoMIieMeHTapHOU 1eru JTHK?

14. Kak Ha3biBaroTcs pparmentsl JJHK, obpa3syrormyecs Ha Apyroi ey HyKIeoTHO0B
MoJiekysibl [JHK?

15. Kak Ha3bIBatOTCs (hepMeHThI, «CIIMBaroiue» pparMeHTbl OKa3aku?

16. B KakoM HaripaB/ieHUH MoXKeT BUratbcs pepment [JHK-nonvmepasa?

17. B KakoM HaripaB/ieHUY TIPOMCXOUT yAJTUHEHHe 00pa3yroIIieics el HyKIeoTHI0B?

18. Kakogs! ¢pyHkiuu PHK?
19. I'me obpasytorcs PHK?

20. Kakuvie nyprHOBBIE U MUPUMHIMHOBBIE OCHOBaHHUs BXOAT B coctaB PHK?

21. Kakue Bugsl PHK HaxogsaTcs B KiieTke?

22. Kak nykneotvabl PHK coenviHeHbI B OHY LieTb?

23. KakoBsl pa3zmepsl pa3nbix BuzioB PHK?

24, @.Kpuk chopmynrpoBas LieHTPaIbHYI0 JOTMY MOJIEKY/ISIPHOM OMOMOTUH — ...........
25. TpUTIIIETHOCTh TEHETUUECKOTO KO/a TMPOSIBJIIETCA B TOM, UTO ...........

26. BBIpOXIEHHOCTh TEHEeTUUECKOT0 KO/Ia MPOSIB/ISIETCS B TOM, UTO ...........

27. O/IHO3HAUHOCTh TEHETUYECKOTO KO/ZA TIPOSIB/ISIETCS B TOM, UTO ...........

28. YHuUBepcanbHOCTh TeHeTUUeCKOro Ko/ia MPOoSIB/ISIeTCS B TOM, UTO ...........

29. HemepekpriBaeMOCTh TEHETUUYECKOTO KOZA TIPOSBJISIETCS B TOM, UTO ...........

30. Wannmypyronmii KoIoH Ha yiroboii nPHK ...........
31. B konue nPHK Haxomurc ...........

32. TpaHCKpUILUA — 3TO ...........

33. Ha THK moryT ObITb 3aKOIUPOBAHHI .......... ) eeeeeees ) eeeeeeeens

34. MaTtpuiiert npy TPaHCKPUIILIUU ABJSETCS ...........

35. Jl71st TPAHCKPUTILIMY HEOOXOIUMBL: .......... s eereeeens s erereeennns

36. PHK-nosiumepasa npy TpaHCKPUIILUU ABUKETCS B HAlIPABJ/ICHUM ...........

37. uPHK obpasyercst Ha matpuuHoii et [JHK 110 npuHOmmnam .......... 1 S
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38. PHK-nonmmMepasa criocobHa cobupaTthb MOJUHYKIEOTH/HYO 1IeTh B HAalIPABJIEHHH ...........

39. BOJILIMHCTBO TeHOB 3yKapyuOT MO3auyHble, TaK KaK ...........
40. KakoBo 3HaueHue peryasiTOpHbIX 3/1IeMeHTOB?

41. KakoBo 3HaueHue npomoropa?

42, UT0 Takoe 3K30HbI, UHTPOHBI;

43. KakoBo 3HaueHMe 1MiepHOW U TpeliepHOU NoC/ie[jloBaTeIbHOCTeN HYK/1e0TUZ0B?
44. KakoBo 3HaueHHe HeTPaHC/IUPYeMbIX 00J1acTei?

45. YTO npoucxoAuT BO BpeMs npolieccuHra npo-uPHK?

46. [Touemy oTcyTcTBYyeT D2 B 3pesiori UPHK?

47. I'ie mpoUCXOAUT TPaHCIALUS?

48. UTO0 NpOMCXOAUT BO BpeMsl MHMLIMALIUKA TPaHCJISLIUM ?

49. YTo HeoOXOAUMO [IIsI TPAHCIIAL[UN?

50. Kak ocyiecTBisgeTcsi TepMUHALMS TPAHCISLUA?
KoHTpo/ibHasi padoTa:

CumyayuoHHble 3a0avu:

1. Opgna u3 nenouek [JHK umeer nocnegoBatenbHOCTh HyKineotuzos: AI'T AHII I'AT AILT
LOI'A TTT AL ... Kakyro nocsiefoBaTe/lbHOCTb HYK/IEOTHJOB MMeeT BTOpasl Liellouka TOW ke
MOJIEKYJIbI?

2. Bosblass w3 /AByX Lemeid Oenka MHCy/nWMHa (Tak Ha3biBaemasi Liellb B) HauuHaeTcs co
C/1eyOLMX aMUHOKHWC/IOT: (peHU/1aaHH-Ba/IMH-acliaparuH-ri1yTaMUHOBasl KUCI0Ta-TUCTUAH-
nevtyH. HamumwMre mnoc/iefoBaTeNbHOCTh HYK/JIEOTHZOB B Hayase yyactka monekyssl [THK,
xpaHnsiiero uHdopmaruro 06 3Tom Hernke.

3. YyacToK reHa wuMeeT C/lefyloljee CTpOeHHe, COCTOsLlee W3 I10C/ae/0BaTe/IbHOCTH
Hykneotyzos: LII'T HI'L] TIIA AAA TII ... . YKaKuTe CTpOeHHe COOTBeTCTBYIOLLero y4yacTKa
6enka, nHdopMalusi 0 KOTOPOM COJIEP>XKUTCS B IAHHOM TreHe. Kak 0Tpa3uTCs Ha CTpOeHUH Oenka
yZaJieHre U3 reHa YeTBepToro HyK/jaeotuaa?

4. Tlpu cuaapome PaHKOHU (HapylieHHe 00pa30BaHUsi KOCTHOM TKaHW) y G0/IbHOTO C MOUOM
BbIJIEJIIFOTCS aMUHOKHUC/IOTBI, KOTOPBIM COOTBETCTBYIOT KOZOHbI B MPHK: AYA, T'YL, AVT,
YA, YYT, T'YY, AYY. Onpezenute, BbljleleHHe KaKUX aMUHOKHC/IOT C MOYOM XapaKTepHO
A cuHzpoMa PaHKOHM, eC/id y 37,0pOBOrO 4YejioBeKa B MOue COZlepKaTCsl aMUHOKUCJIOTHI
aZlaHuH, CepyH, IJlyTaMHUHOBast KUC/I0Ta Y TJIALMH.

5. UccnepoBanus mokasand, uro B MPHK copepxurcsi 34% ryanuHa, 18% ypauuna, 28%
uuro3uHa, 20% azmeHrHa. OmnpesieiuTe MPOLIEHTHBIM COCTaB a30THMCThIX OCHOBAHWM B yuacCTKe
OHK, siBasitoiierocst MmaTputielt a5 aaHHo HPHK.

6. Mosnekysia IHK pacnanacek Ha aBe nenodkd. OgHa U3 Hux umeet ctpoenue: TATT AT I'TT
AIJA UI'T I'TT I'AT THA ... . Kakoe ctpoeHue OyzerT uMmeTh BTopasi Mosiekyiaa [THK, korza
yKa3aHHasl L|e[I0UKa JOCTPOUTCS [0 TOJIHOM [IBYXLIeTIOUeYHOM MOJIEKYIbI?

7. TlonumenTuaHas Iierb OAHOTO Oesika >KUBOTHBIX KMMeeT CjieAylolllee Hauaio: JM3UH —
[JlyTaMUH — TPEOHWH — aJaHWH — aJaHhiH — ajaHuH — Ju3uH... C Kakou
T0C/Ie/[0BaTeIbHOCTUA HYK/IEOTH/IOB HAUMHAETCS TeH, COOTBETCTBYIOIINI 3TOMY OenKy?

8. OpgHa u3 uerneit puboHykKeasbl ((pepmeHTa MOMHKENYJOUHON >Keye3bl) COCTOMT u3 16
aMUHOKUCIOT: ['ny — I'mu — Acnn — [Ipo — Tup — Ban — IIpo — Ban — IIpo — Ban —
I'mc — ®en—Acn — Ama — Cep — Ban. Ornpegenure cTpykTypy yuactka IHK,
KO/IUPYIOIIIEro 3Ty 4acTh pUOOHYK/Ieasbl.

9. C Kako# 1mocse[oBaTe/IbHOCTY aMUHOKHC/IOT HaulHaeTcs1 OesioK, ecii OH 3aKOIMPOBaH TaKoH
10c/1e40BaTe/IbHOCThI0 HyK/eoTu0B: AL LI ATT' LILIL I'T'T ALIL]? KakvM craHeT Havyasno
TIOJTUTIENTTUAHON TIeMd CHHTe3UpyeMoro Oefka, eC/M TIOZ, BMSIHUEM PeHTTeHOBCKUX JTydei
TISITBIN HYK/IEOTHU[] OKa)KeTCsI BBIOUTHIM M3 MoJieKysbl JTHK?

10. Copgepyxanue HykneotuzioB B Lerii MPHK cnenyromiee: ageHnnoBoro - 27%, ryaHWIoBOro -
35%, uwutugunoBoro - 18%, ypaumnoBoro - 20%. OnpejenuTe MNPOLEHTHBIM COCTaB
HYK/IeOTHZIOB yuacTka Mosieky/bl IHK (reHa), siBysitorierocst Mmatpuiieit ass stoit uPHK.
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11. Kakyto amHy yumeeT ydacTok monekynsl [THK, koaupyromuii MUOri00MH COBpeMeHHBIX
JKUBOTHBIX, €CJTd MUOT/IOOWUH (Oe/I0K MBIII]) COAEP>XXUT OAHY Lielb co 155 aMUHOKUCIOTaMu?
Paccrosinve MexXJy AByMsl COCeJHUMU HYK/IeOTHaMu paBHO 3,4 A.

12. BesloK OKCUTOLIMH COCTOUT U3 9 aMUHOKUC/IOTHBIX OCTaTKOB. OrpesiesuTe [JIMHY NIePBUYHOU
CTPYKTYPBI ¥ MOJIEKYJIIPHYIO Maccy Oesika.

13. MonekynspHasi macca Karanasbl paBHa 224000/1a. CKOJIbKO aMUHOKUCJIOTHBIX OCTaTKOB B
3TOoM MoseKysie? KakoBa JyTMHa IepBUUHOM CTPYKTYPBI 3TOT0 Oenka?

14. Benok akTWH COCTOWUT U3 374 aMHMHOKUC/IOTHBIX OCTaTKOB. OmnpefennTsh JJIMHY NePBUYHOU
CTPYKTYPBI ¥ MOJIEKYJIIPHYIO MaccCy 3TOro Oesika.

15. B monekyne JHK TuMuHOBBIe HyKIeoTHbl cocTaB/sitoT 10% ot oOilero KosinyecTBa.
OmnpefieniTh NMPOLIEHTHOE COZlepyKaHKe APYTUX BUOB HYK/I€OTHIOB.

16. CKOJIBKO COZEp)XUTCA aJeHUHOBBIX, ['YaHWHOBBIX M LUTO3UHOBBIX HYK/IEOTHUZOB (IO
oTJieNbHOCTH) BO (pparmeHTe Mmosiekysnbl [THK, ecnu B HEM oOHapykeHO 880 THMHHOBBIX
HYK/IEOTUJOB, KOTOpble COCTaBsIOT 22% OT 0O0IIero KoauyecTBa HYKJIEOTUJOB B 3TOM
¢parmenTe mosiekynbl [JJHK? KakoBa gnvna storo gparmenra [JHK?

Tema: «K/1eTOUHBIH YPOBeHb OpraHu3aluM XXU3HU»
KomnbtomepHoe mecmupoganue (TCk):
Bbibepume 00uH uiu HecKo/bKO 8apuaHmog omeemos:
I'unorte3a cumOuoreHe3a paccMarprBaeT o0pa3oBaHue B MpoLecce 3BOTHOLNU
KaK pe3y/IbTaT BHEJAPEHHS B IEPBUUYHYI0 3YKAPHOTHUYECKYH KJIeTKY

0akTepwuii.

+XJIOpOIJIaCTOB

+MUTOXOH/IpUI

pubocom

JTM30COM

anmapara ["onbmpxu

B )KMBOTHOH K/IeTKe 0TCyTCTBYHOT OpraHe/uibl...
+T71aCTHU/BI

+BaKyoJI1

LIeHTPUO/H

KOMILJIeKC I'o/bKu

MePOKCHCOMBI

HemeMOpaHHBIMHM OPraHOH/JaMHU KJ/IETKU SB/ISIOTCH. ..
+K/IeTOUHbIN LIEHTP

+prbOOCOMBI

JTM30COMBI

M1aCTU/bI

MHUTOXOH/PUU

PO

Buabl 3H0M/1Ia3MaTHUECKOr0 PeTUKY/IyMa...
+TpaHy/ISpHbIN

+raagKui

LIeHTPa/IbHbIN

MMOBEPXHOCTHBIN

MOCTEHHBIN

YueHble, BHeclIMe BKJIaJ| B CO3[jaHNe U Pa3BUTHe K/J1€TOUHOU TeOpHH, — 3TO...
+M. Llnengen

+T. IlIBaHH

T. Mopraun

I'. Menpenb
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A. JleBeHryk

A. Beiicman

DyHKIUM AApa — 3T0...

+XpaHeHHe Hac/eICTBeHHOUN UH(OpMaLUU
+TiepeJjaua Hac/ieiCTBeHHOU H(OpMaLn
peryJisiiiisi oOMeHa BellecTB

CUHTEe3 BUTaMHUHOB

oOpa3oBaHue TM30COM

CUHTE3 )KUPOB

K aByxMeMOpaHHBIM OpraHe/lylaM OTHOCATCAL. ..
+XJIOpOI/IAaCThI

+MUTOXOH/IPUU

pubocoMbI

3H/IOTI/Ia3MaTUuUecKasi CeTh

JTU30COMBI

JIByxMeMOpaHHBIMH OPraHOUAAMHM K/I€TKH SABJISIOTCA. ..
KOMILIeKC ["ombpKu

+MUTOXOH/IPUU

+11/1aCTU/IbI

pub0oCOMBI

+41po

3H/IOT/Ia3MaTUUeCKUi PeTUKYTyM
Pu6ocomMbI B K/IeTKe pacno/iaraloTcs B...
KoMILIeKce ['o/ibIKu

sanpe

+1UTOI/Ia3Me

naacTuzax

+3H/10M/1Ia3MaTUUeCKOM PeTUKYIyMe
Pub6ocoMbl COCTOAT U3...

yTJIEBOJIOB

JHK

+PHK

UNUZI0B

+6enkoB

DyHKIMY [/Ia3MajleMMBl. ..

peryJsisiysi oOMeHa BellecTB
t+penieriTopHas

riepejiaua HacaeCTBeHHOW UHGOpMaLU1
+3a1uTa oT (aKTOPOB BHEIITHeM Cpe/ibl
paclijerieHre yrjieBoJoB

CUHTE3 BUTAMUHOB

Oprase/uibl, He UMelIHe MEMOPAHHOT0 CTPOEHHSA, — ITO...
XJIOPOI/IACTHI

KOMILJIeKC I'o/ibKu

JTM30COMBI

+prbOCOMBI

+11eHTpUuOoIN

I'nagkas ’3HA0NUIa3MaTHUYeCKas CeTh 0TBeuaeT 3a CUHTe3...
T-PHK

+/IUNUI0B

OenkoB

+yT/1eBO/I0B
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AT®

JHK B K/1eTKe 3yKapHO0T HaXOAUTCA B...
9H/IOTI/Ia3MaTUUeCKOM PeTHKYIyMe
L[UTOT/Ia3Me

n1acTUAax

+MUTOXOH/IPUSIX

+sape

KoMmILIeKce ['omb Ky

Mem0OpaHa K/IETKH COCTOUT H3...
MyperHa

+IUMUIOB

+0esikoB

L{eJI/TF0/103bI

XUTUHA

Bk/Ir0ueHHs, BCTPeYaIHecs B PaCTUTE/TIBHBIX KI€TKaX, - 3TO...
+Karv >Kupa

TIaCTU/IBI

+3epHa benka

BaKyOJIH

TJILIOKY TJTMKOTeHa

I'uppomuTuyeckue epMeHTHI COEPKaTCA B OPraHe/uiax...
pubocomax

LEHTPUOJISIX

+TepoKCHCcoMax

+1130coMax

MHUTOXOH/IPUSIX

Pub6ocomMbl B K/IeTKe pacro/iaralTcs B...
KoMIiekce ["onbpku

taape

+1UTOI/Ia3Me

+T1acTUAax

M30COMax

BaKyOJ/IU

DyHkM Komiuiekca I'oibpku. ..
+TPaHCIIOPT BeljeCcTB

riepejiaua HacaeCTBeHHOM UHMOpMalLu1
cuHTe3 ATD

CUHTE3 BUTAMUHOB

+CUHTe3 OPraHUYeCcKuX BelleCTB

+ obpa3oBaHHe JTU30COM

Kakoi TepMHH MCII0/1b3yeTCs /I/Isi 0003HaUYeHHs Ha3BaHUA K/IETOUYHOW rPaHULbI
JKMBOTHOM K/IeTKHU?

[IBOIHOM C/1011 6eTKOBBIX MOJIEKY/T
JIUTMIHBIN CJI0M

+ITna3maTrueckass MeMOpaHa
[TonvcaxapuHbie KOMIIEKChI

Kro BnepBbie chopMy/11poBasl 0CHOBHBIE M0/10)KeHHS K/IeTOUHOM Teopuu?
M. Mansnurun

P.I'yk

A. Ilypkune

+T. [IIBanH

Kakwue coeuHeHUsI 00ecnieurBaeT ruajionjia3smMe CBOMCTBA KO/VIOUAHOW CHCTeMbI?
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[TpucyTcTBHE TOMBKO 6EMKOB U BO/IbI

[TpucyTcTBYE TOMBKO HYK/IEMHOBBIX KUCJIOT U BOAbI

Hanuuue TombKO Mommcaxapy/ioB U BOJbl

+IIpUCyTCTBHE BCEX TIEPEUMC/IEHHBIX OUOTIONMMEPOB M BObI

Kakoe cTpoeHHre uMeeT /1eMeHTapHas K/1eTouHasi MeMOpaHa?

Ona o6pa3oBaHa /IByMs LIeHTPa/lbHBIMU CJIOSIMH O€JTKOB, TMOKPBITHIX C IBYX CTOPOH MOHOC/IOEM
JUTIUIOB

Ona ob6pa3oBaHa OJJHUM CJI0eM Oe/TKOB, K KOTOPOMY NPUMBIKAeT CJI0H JIMMH/OB
+OHa obpa3oBaHa IIeHTPaIbHbIM OWIUTTHAHBIM CI0EM, B KOTOPBIM BCTPOEHbI O€/IKOBbIE MOJIEKYJT
Ona o6pa3oBaHa TOIbKO OUTUITHAHBIM C/I0EM

YTo XapaKTepu3yeT MOBEPXHOCTHbIE 0e/IKHU 3/IeMeHTapPHOM K/IeTOUHOH MeMOpaHbI?
OHM YaCTUYHO BCTPOEHBI TMOO B TIOBEPXHOCTHBIH, MO0 BO BHYTPEHHUM OMTUIU/IHBIN CJI0H
+OHM «TPOLIMBAOT» OWUTMITUAHBIN C/IOM ¥ YaCTUYHO PACIIo/iaraloTcsl Ha Hapy>KHOW U
BHYTpEeHHel MOBEPXHOCTH MeMOpaHbI

OHM HUKAaK He CBsI3aHbI C OMJIMITU/IHBIM CJIOEM MeMOpaHbI

OHU He BCTPOeHbI B OUTMIUAHBIN C/IOM Y HAXOAATCS Ha BHYTPeHHeM WK Hapy>KHOM
TOBEPXHOCTHA MeMOpaHbI

Kako# cocTaB uMeeT riIMKOKa/TUKC?

+3TO acCOLMMPOBAHHbIN C T/1Ta3MOJIEMMOM TJIMKOIIPOTEUHOBbIN KOMILIEKC

3TO acCOLMMPOBAHHBIE C M/1a3MOJIEMMOU MOJIEKY bl BOZbI

ITO accolMMpOBaHHbIE C IJ1a3MOJIEMMOI HeOpraHuYeckue CoeIMHeHHsI

9TO accolMMpOBaHHbIE C IJIA3MOJIEMMOM Uy>Kepo/jHbIe BelljeCTBa

Uto siB/IAETCA NPUHIUITHA/IGHBIM OT/INYMEM CTPOEHHS IVIaJKOH YH/I0T/Ia3MaTHYeCKOM
CeTH OT LIePOX0BATOM?

B eé cocTaBe NIpUCYTCTBYIOT MEILIOUKU

B eé cocTaBe NpUCYTCTBYIOT L{UCTEPHbI

B eé cocTaBe NpUCyTCTBYIOT TPYOOUKU

+OHa nuieHa pubocom

YTo NOHUMAaeTCsl Mo/ TEePMHUHOM JUKTHOCOMA?

MHorouuceHHble KaHabLIbl IIIepOX0BAaTON 3H/0TI/Ia3MaTUUYeCKOl CceTH
MHorouncieHHble KaHasbLIbl TJIaZIKON H/0TI/Ia3MaTHYeCKON CeTH

MHorouncieHHble CKOTJIEHUST TU30COM

+CKorIeHUsl 371leMeHTOB KoMIuIeKca ["'o/b/I)Ku B BH/ZIe CTOTIKU YTIJIOIIeHHBIX LIUCTEPH
Kakoe yTBep>k/ileHHe B CTPOEHHH MePOKCHCOM SIB/ISETCH OIIHOO0UYHBIM?

3TO Tesblia OBaJbHON (hOPMbI

+OHU He UMeIOT MeMOpaHBI

VImMeroT rpaHy/ISipHBIA MaTPUKC

Kakass MeMOpaHa MUTOXOHAPHUH 00pa3yeT KPUCTHI?

Hapy»xHas

Hapy»kHas v BHyTpeHHss

+BHyTpeHHss

B MUTOXOHZAPUSIX IPUCYTCTBYET CIieljhaibHasi MeMOpaHa, (hJopMUpYIOILast KPUCThI
Kakoe cooTHOIIeHHEe 0O/TBIINX M MaJIbIX Cy0beJHHUL] CyIIeCTBYeT B pudocome?
2 GOJIBIIMX U Masiast

2 MaJibIX B OoJIbIIIast

2 GOJIBIINX U 2 MabIX

+ GosibIliast ¥ Masias

Camas KOpoTKasi 0 BpeMeHH CTajiusi MUTO03a — 3TO

rpodasa

MeTadasza

+aHadasza

Tenocdasa
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3UroTeHa

Be/lku BHYTPHK/IETOUYHBIX MeMOpPaH CHHTe3UPYHTCS B
+rpanysisspHor JI1C

rnagkou JI1C

KoMILIeKce ['omb Ky

JIM30CoMax

S[IPbILIKaX

MuTOX0H/ApHANBHBIN MAaTPHKC PACTI0/IATACTC e ueeeerreesseeesss
Ha noBepxHOCTM MUTOXOHZAPUU

B Me)xMeMOpaHHOM TIPOCTPaHCTBe

B MUTOXOH/IPUSIX OTCYTCTBYET COOCTBEHHBIM MaTPUKC

+B npocTpaHCcTBe MeXAy KpUCTaMU

Kakoe yTBepx/eHne, xapakrepusymomee 3HaueHue IHK muroxoHapuii, AB/isieTcs
HeBepHbIM?

JHK yuacTtByeT B cvHTe3e nH(popMaLoHHbIX PHK

JHK yuactByet B cuHTe3e TpaHcrioptHeix PHK

IOHK yuactByeT B cuHTe3e pubocomanbaeix PHK

+/JHK He y4acTByeT B cMHTe3e Kakux-mbo PHK MuToxoHpuit
Kakoe KotmuecTBO Cy0beJUHHI] BXOJUT B COCTaB pubocomMbI?
OpHa

+[1Be

Tpu

Yetsipe

Kakoii xuMHuecKHil COCTaB UMeeT KaXK/jasa Cy0beJHHULIA pHOOCOMBI?
WudopmarronHass PHK u 6emok

TpancrioptHast PHK u 6esiok

Tonsko pubocomanbHass PHK

+PubocomasnsHasi PHK u 6emok

Yto He ABAsACTCA MOP()OIOrHUeCKUM NMPHU3HAKOM MUKPOTPYy0ouek?
OHM Tpe/ICTaB/ISIOT JIMHelHbIe 00pa30BaHus

OHU sAB/ISIOTCSA TTO/IBIMY LIATUHPAMU

OHM TIpe/ICTaB/ISIOT HEBETBSAIIMeCs: 00pa30BaHUS

+OHU Npe/CTaB/IsA0OT XOPOIIO Pa3BeTB/IEHHbIE CTPYKTYPbI
Kakue 13 K/1IeTOUHBIX CTPYKTYP, 00pa30BaHHbIe MUKPOTPY0OUKaMH, SIB/ISIOTCS
BpeéMeHHbIMHU?

basanbHbIe Tesblia peCHUYEK

LenTpronu

JKrytuku

+BepeTteHo geneHus

UTo He SB/IAETCS COCTaBHOM YAaCThI0 K/JI€TOUHOr0 eHTpa?
Huritocoma

JBe LeHTprom

LlenTpocdepa

+MUKpOTPYOOUKH BepeTeHa Jie/leHusI

I'#e B cocTaBe siiepHOM 000/10UKe 00HAPY)KMBAIOTCSA pUOOCOMBI?
B cocraBe neprHyK/1€apHOro NpOCTPAHCTBA

Ha BHyTpeHHell MeMOpaHe CO CTOPOHBI HYK/IeOTIIa3Mbl

+Ha Hapy>kHOI MeMOpaHe CO CTOPOHBI I[UTOTIIa3MbI
MemOpaHbI iIepHOM 000/I0UKH HEe UMEIOT prub0CoM

YTo xapakTepHO J/isl COCTaBa K/IeTOYHOI0 sAapa?

SlmepHast o600UKa

['npIOKM XpoMaTHhHa
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OfHO WY HeCKOJIBKO APbILIeK

+Bce BbIllIenepeurc/ieHHble KOMITOHEHTbI

Cy0beJUHHLBI PUOOCOM 00PA3BYIOTCSH B...eveereesasoarees

['nagkon ITIC

I'panynsipron JI1IC

B pe3ynbTaTe MOYKOBaHUS UMEIOIIUXCSI pub0oCoM

+$1 IpLIIKOBBIX OpPraHKU3aTopax.

OOIMM /|1l BCeX K/IETOUHBIX MEMOPAH ABJIACTCH.ccuvereerresessnses
+JIumnornpoTreniHOe CTPOeHre

OpauHaKOBbIM MMOBEPXHOCTHBIN 3/IEKTPUUECKUN 3apsif,

CocraB uIuz0B

CocraB r/MKOKanukca

YyacTku XpoMoCoM, Ha3bIBaeMble KHHETOXOPAMH, ITO....ccccereerveennss

Mecta obpa3oBaHus SiAPHKIIIIEK B UHTEPda3ze

MecTa 0TX0XKJeHus MUKPOTPYOOUeK BepeTeHa Jie/ieHust

MarieHbKHe yU4aCcTKA XPOMOCOM, OTZie/ieHHbIe BTOPUUHOM TTePeTsHKKOM
+I1epBUUHBIe TIEPETSHKKU

YuacTku XpoMocoM, Ha3bIBaeMble 1/[PbIIIKOBbIMHA OPTraHU3aTOPAMM, ITO.....cceeruesseeses
+Mecta obpa3oBaHus sipkIlIeK B uHTep(dase

MecrTa 0TX0XjeH!si MUKPOTPYyOOUueK BepeTeHa Jie/ieHUsI

+MaJieHbK1e yU4aCTKA XPOMOCOM, OTZe/IeHHbIe BTOPUYHOM TIePeTsHKKOM
[TepBUUHBIE TIEPETSHKKU

UTo He OTHOCHUTCS K MAaCCHBHOMY TPAHCIOPTY K/I€TOYHBIX MeMOpaH?
TpaHCIIopT BOABI

TpaHcropT MOHOB

TpaHCIIoOpT KaTUOHOB

+TpaHcropT BEICOKOMOJIEKY/ISIPHBIX Oe/TKOB

Kakas ¢yHKIus, U3 Nepeurc/IeHHbIX HIKe, BBIOJ/IHAETCS IJ/IafAKOH H/0M/Ia3MaTUYeCKOoMl
ceTbl0?

CuHTe3 GeNKOBbIX BellleCTB

Mopuduikarusi 6eNKOBbLIX BellleCTB, HarlpuMep, CBsi3bIBaHUe C caXapaMu
TpaHcIiopT 6e/IKOBBLIX BeI[eCTB B KOMIIEKC ['0/bIHKU

+/]e3MHTOKCHKALIMSI TOKCHUeCKUX COeJUHeHU, CUHTe3 HeOe/IKOBBIX COeIHeHHUN
Uto He siBaseTca pyHKIMen KoMmmiekca I'onbmku?

HakomnsieHre CMHTEe3MPOBaHHBIX TTPOJYKTOB

XyMHyueckKasi mepecTpoiika HaKarauBaeMbIX MPOJAYKTOB

+Pa3pyliieHre NepBUYHBIX JIU30COM

ObecnieunBaeT BbIBe/IeHHE CUHTE3UPOBAHHBIX MPOJYKTOB U3 KIIeTKH

Kakoe yTBep)k/ieHHe He OTHOCUTCA K CBOOOAHBIM pudocoMam?

OHu He CBs3aHbI C KaHa/bLIAMU SHAOTL/Ia3MaTHUeCKOl ceTh

Onu 06pa3yroT MOIMCOMBI

+OHU CUHTE3UPYIOT CTPYKTYPHBIe Oe/TKU KIeTKU

OHM CUHTe3UPYIOT CeKpPeTOpHbIe OesKu

YTO He OTHOCUTCS K CTPYKTYPHO-(YHKIIMOHA/IbHOU XapaKTepUCTHKe PUdocom
H/I0TVIA3MATHYeCKOH CeTHu?

OHu CBsi3aHBI C KaHA/IbL[aMU 9H/0T/Ia3MaTUUYeCcKol CeTh

[ITepoxoBarasi SHAOIIa3MaTUUeCKast CeTh PacrioyiaraeTcsi BO BCeX KieTKax
CUHTe3UPYIOT CTPYKTYPHbIE Oe/IKU KJIeTKH

+CHHTe3UPYIOT CeKpPeTOpHbBIe OesKu

Kakoe yTBep:k/ieHHe COOTBETCTBYeT XapaKTepHCTUKe rerepoXxpoMaruHa?
ITO XpOMaTHH, KOTOPBIM MPUCYTCTBYET B A/Jpax TOIbKO MYCKOTO OpraHmu3ma
ITO [1eKOH/IeHCUPOBaHHbIE YYaCTKU XPOMOCOM
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+3TO KOH/IeHCUPOBaHHbIE YYaCTKH XPOMOCOM

COOTBeTCTBYET yUacTKy sI/IPBILLKOBOrO OpraHu3aTopa

Kakoii )xu3HeHHbIN [UKJ/I XapaKTepu3yeT BbICOKo U depeHIIPOBaHHbIE K/TeTKU?
Mwurto3 - uHTepdasa - MUTO3

MuTo3 - uHTepdasa - rubesb KIeTKH

+Mwurto3 - JuddepeHIIMPOBKH - BBITIOTHEHNE (MYHKI[UH - TUOe/Tb KIeTKU

MWuTO3 - MUTO3 - MUTO3 U T [

YeM xapakTepHu3yeTcsi IOCTMUTOTHUECKHH nepro/; uHTepdasbl
Masnouc¢depeHIIUPOBAHHOMN K/IETKHU?

+IIpoucxoaut poct U AuddepeHI[IPOBKa

ITpoucxomut yasoeHue mosekys JJTHK

3aBepilieHre MOrOTOBKU K/IE€TKA K HOBOMY MUTOTUUECKOMY ZleJIeHUI0

Kakux-1160 u3mMeHeHW CO CTOPOHBI sijpa U IUTOIIa3Mbl KJIETKH He TIPOUCXOUT

Yem xapakKTepu3yeTcsi CHHTeTHUeCKUH nepuo/ uHTepdasbl manoauddepeHmpoBaHHOM
K/IeTKHU?

[Tpoucxomut pocT u AuddepeHIIMPOBKa

+IIpoucxoaut yasoenreMm Mosekysn JHK

[TpoucxoAUT MOATOTOBKA KIETKA K HOBOMY MUTOTUUECKOMY ZleJIEHUI0

Kakux-160 u3mMeHeHHW CO CTOPOHBI si7jpa U IUTOIIa3Mbl KJIETKH He TIPOUCXOUT
Kakue usmMeHeHUs1 MPOUCXOJAT B sAipe U LIUTOIUIa3Me K/IeTKU B MeTa(a3y muTo3a?
KoH/ieHcarusi XpoMOCOM, pa3pyllieHue si/iepHoi 000/104KH, (popMHpOBaHUe BepeTeHa JleleHust
+PacrnosioykeHre XpOMOCOM B 3KBaTOPUA/IbHOU 30He K/IeTKH

PacxoxxieHre ouepHHUX XPOMOCOM K TOJIFOCaM [JOYEPHHUX KIIeTOK

O6ocobnenue saep, IUTOTOMUS

Kakue u3smMeHeHHsI IPOMCXOJAT B fA/ipe U LIUTOILIa3Me K/IeTKH B aHada3y muro3a?
KoHjieHcarusi XxpoMOCoM, pa3pyllieHue sifiepHoi 000/104kH, (hOpMUPOBaHUe BepeTeHa Jie/ieHust
Pacrosio;keHre XpOMOCOM B 9KBaTOPUA/IbHOW 30He K/IEeTKU

+PacxoxieHre JouepHUX XPOMOCOM K I10JIF0CaM JI0UepHUX K/IeTOK

O6ocobnenue saep, IUTOTOMUS

B pe3y/ibTaTe MUT03a 00PA3YeTCSH.ccoueerereresenees

+0O/Ha pUruionHas KjieTka

OpHa KeTKa ¢ raryioufHbiM HabopoM [THK 1 3 peyKIIMOHHBIX TeJblia

UeTbIpe K/I€TKU C raryiongHbiM KonnuyectsoM [JHK

[Be muryioniHble KJIeTKU

Kakoii crioco0 /je/ieHUsI He XapaKTepeH //Isi COMaTHYeCKHX KJ/IeTOK?

AmMUTO3

Murto3

OHJOMHTO3

+Meiio3

XpoMoCOMBbI BBICTPAUBAIOTCSA M0 IKBATOPY K/IETKH...uueeeerureessneee

B nipodasy

B Tenodasy

B anadasy

+B MeTadaszy

XpOMaTI/I}Z[bI O0TXO0AAT APYr oT Apyra n CTAHOBATCHA CaMOCTOATEe/IbHBIMH

XPOMOCOMAMHM . .cceuvereesnecsnee

+B anadasy

B Tenodasy

B nipodasy

B meTacdasy

Ko/muecrBo xpomocom u /ITHK paBHO 2n4c............ceeeeee
+B nipodaszy
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B MeTacda3zy

B aHadasy

B Tenoda3sy

KonnuecrBo xpomocom u [JHK paBHO 4n4c.........cceeeuneees
B nipodazy

B MeTacda3zy

+B aHadazy

B Tenoda3sy

HeakTuBHas yactb JHK B K/IeTKe IIPeJCTAB/ICHA.....c.cceerueveeees
XpoMaTUHOM

+32yXpOMaTUHOM

['eTepoxpomaTHHOM

Bca IHK B k/eTke akTHMBHa

OHOXPOMATH/HBIE XPOMOCOMBL......ecereeesseeens

B npodasy

B mertadasy

B aHadasy

+B tenodasy

B mocTcUHTeTHUYeCKUM TTepro/,

B cuHTeTHUeCKUI TTePUO/,

+B npecHTeTHUYeCKUM Mepro/|

Konbloraijus roMo/IO0TUHYHBIX XPOMOCOM MPOHCXOJUT B HEPHO[.....oceerureneeens
+IIpodasy 1

[Tpodaszy 2

Metadasy 1

Metadasy 2

Anadaszy 1

AnHada3zy 2

Tenodgasy 1

Tenodgasy 2

B KoHi1je 1-ro sesieHusi Meio3a Haoop xpomocoM u [ITHK..........ccerueee.
nc

2n4c

+n2c

4n4c

n4c

2n2c

B KoHIje 2-ro fe/ieHusi Meiio3a Hadop xpomocoMm u [THK...........c.cce..
+nc

2n4c

n2c

4n4c

n4c

2n2c

Ha6op xpomocom u THK 2n4c xapakTepeH /Il IEPHOJOB. .......ccceevsesnes
+IIpodasbr 1

[Tpoda3ssbr 2

+Metadassi 1

Metada3bi 2

+Anadasbil

Amnadasbl 2

Tenodassl 1
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Tenoda3ssl 2

Ha6op xpomocom u [THK 4ndc xapaKTepeH /Il IEPHOJQ. ...c.ceereseneens
[Tpodassi 1

[Tpodassi 2

Mertada3si 1

Mertada3zsi 2

Anadasbil

Amnadasbi 2

Tenodassl 1

Tenoda3ssl 2

+Takoro Habopa rpy Metio3e He ObIBaeT.

Ha6op xpomocom u [THK n2c xapakTepeH /Il IEPHO/IOB......c..coveseenee
ITpocassr 1

+ITpocassl 2

Metadassi 1

+Mertada3ssl 2

Amnadasbil

Amnadassl 2

+Tenodassbl 1

Tenodassbi 2

Ha6op xpomocom u JTHK 2n2c¢ xapaKkTepeH JAJ/If EPHOJA....c..coeeevreneee
ITpodassr 1

ITpodassr 2

Metadassi 1

Metada3bi 2

+AnHadazbil

Anada3zbi 2

Tenodassbr 1

Tenodassbi 2

Ha6op xpomocom u JTHK nc xapakTepeH A/IA ePHOAA. ..ccerseersssssess
[Tpoda3ssr 1

[Tpoda3ssr 2

Metadassi 1

Metada3sbi 2

Anada3zbil

Anada3zbi 2

Tenodassbr 1

+Tenodasbl 2

IlepeKkoMOHUHALMA F€HETHYECKOT0 MaTepPHa/ia MPOUCXOAUT B MEPHO/BL....ucereesseesesens
+IIpodassbl 1

[Tpoda3ssr 2

Metada3sbl

Metada3bi 2

+Anadazbil

+Anada3zbr 2

Tenodassr 1

Tenodasbr 2

KpoccuHroBep NMpoMCX0JUT BO BPEMSA MEPHOJA....cccerseereernees
+IIpodassbr 1

[Tpodassi 2

Mertadassi 1

Mertada3ssi 2
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Anadasbil

Amnadassl 2

Tenodassl 1

Tenodassl 2

UTo He 0OTHOCHUTCH K CTPYKTYPHBIM 3j/IeMeHTaM [UTOIIa3Mbl KITeTKU?
['manoniasma

Oprane/bl

+5npo

Bxitouenus

Kakoe omm0ouHoe 1mo/io)keHre KJIeTOYHOH TeOPHHU NPUBe/IeH0 HIDKe?

KneTka siBnsieTCsl HAaMMeHbIIIel eJUHULeN )KUBOTO

KneTku pa3/iiuHbIX OPraHU3MOB CXOZHBI TI0 CBOEMY CTPOEHUIO

+0O06pa3oBaHue HOBBIX K/IETOK IPOUCXO/IUT U3 6ECCTPYKTYPHOM MacChl
MHOTOK/IeTOUHbIE OPraHU3MbI TTPE/ICTAB/ISIOT COO0M C/I0XKHbIE aHCAMOJ/TK K/IETOK, CTPYKTYPHO U
(bYHKIIMOHAIBHO CBsI3aHHBIE MEXKY COO0H

YTo noHMMaeTCs Moj TEPMUHOM ruasioniama?

Copgepxxumoe szpa

MesKkTKaHeBasi >KUJJKOCTh

+L{uTor1a3Ma, JIMIIIEHHAsT OpraHesiT ¥ BKTFOUeHHH

[1na3ma KpoBu

Kak pacmosiararoTcs MoJ1eKyJ/ibl B OWIHMIIHAHOM C/10€ K/IeTOYHbIX MeMOpaH?

X 3apakeHHbIe YaCTH HaTPaB/ieHbl K LIEHTPY OUIMIUAHOTO CJI0S

+/IX He3apshKeHHbIe YaCTH HarpaB/ieHbl K LIEHTPY OUTUITUAHOTO C/I0sT

MorneKybl TUTTH/IOB He UMEIOT 3apsijia M pacriosiararoTcsi 6e3 BUAMMOro rmopsijKa.

WX 3apsiKeHHbIe YaCTU HarpaBJ/ieHbl K IOBEPXHOCTA MeMOpaH

YTo xapakTepu3yeT HHTerpajibHble 0e/IKH 3/1eMeHTapHO#M K/1eTOUHO# MeMOpaHbI?
OHM BCTpOEHbI MO0 B MOBEPXHOCTHBIN, MO0 BO BHYTPeHHUM OUMUTTHAAHBIN ClIOH
+OHU «IIPOLIMBAIOT» OUIUITUAHBIN C/I0M Y YaCTUUHO PACIio/iaraloTcsi Ha Hapy>KHOW U
BHYTpeHHel TTOBePXHOCTH MeMOpaHbl

OHM HUKaK He CBSI3aHbl C OWIMIU/HBIM CJI0eM MeMOpaHbl

OHu ripUKperieHbl 00 K TTIOBepXHOCTHOMY, MO0 K BHyTpeHHeMY OMTUTTITHOMY CJIO0
MeMOpaHBI

Kakoe yTBep)xeHne, xapaktepu3symomiee GyHKIMU 0e/TKOB 3/1IeMEHTAPHOM K/IETOUHOM
MeMOpaHblI, SIB/ISIeTCS HeMpaBHWIbHBIM?

+OTCyTCTBYIOT O€/IKU-TIepeHOCUUKU

VmeroTcst 6esrkr-hepMeHThI

BcTpeuaroTcsi peljeniTopHbIe Oesiku

B cocTaBe MeMOpaHbl IMEIOTCSI CTPYKTYPHBIE Oe/TKu

Ha kakoii moBepXHOCTH K/1eTOYHOW MeMOpaHbI Pacio/iaraeTcsi r/IMKOKaIUKC?
Ha Hapy>xHOI1 MeMOpaHe sijpa

Ha BHyTpeHHel MOBepXHOCTH T171a3M0JIEMMbI

Ha noBepxHoCTH MeMOpaH KoMITieKca I"0J1bpKu

+Ha Hapy>KHOI IOBEPXHOCTH T1/1a3MOJIEMMbI

I1na3mosieMMa He MPUHUMAET YYACTHE B 00PA30BAHUH. .....veeveerveenes

Pecnuuexk

JKryTukoB

MUKpPOBOPCUHOK

+Mwuodubpusir

Kakoe yTBep:k/leHHe XapaKTepHCTUKHU IepPoX0BaToM YH/A0N/Ia3MaTHUeCKOH CeTH ABJISeTCH
OIIHOOYHBIM?

B eé cocTaBe MpUCYTCTBYIOT MEIIIOUKH

B eé cocTaBe NPUCYTCTBYIOT LIUCTEPHBI

81



B eé cocTaBe MPUCYTCTBYIOT TPYOOUKH

+OHa siuieHa pubocom

Kakoii TepMHH He UCII0/Ib3YeTCsA i/ 0003HaYeHHUs] U XapaKTePUCTHKH BTOPHYHBIX
JIN30COM?

AyTodaronmzocoma

daroJsiM3ocoma

AyTtodarocoma

+Jluktriocoma

Yto He 00HApPyKHBaeTcs B cocTaBe ayrodarocom?

OcTaTku MUTOXOHJPUN

OcTaTKy 3H/10T/Ia3MaTAUYeCKOM CeTH

OcraTku pubocom

+OcTaTKu (paroUTUPOBAHHBIX UY>KePOAHbIX K/IETOK

B ¥X 1leHTpe BU/HBI KPUCTA/IIONO/I00HbIE CTPYKTYPBI, COCTOSIIIE U3 PUOPHIIT U TPYOOK
3 Kakoro Ko/iMuecTBa MeM0OpaH 00pa3oBaHa CTeHKa MUTOXOH/IPHUH?
N3 ogHoit

+U3 2-x

N3 3-x

N3 4-x

I"ae pacmoJ/ioxkeHo Me)KMeMOpPaHHOe MPOCTPAHCTBO MUTOXOH/PHIi?
+Meskly Hapy’>KHOM U BHyTpeHHeli MeMOpaHamMu

Mexxay MeMOpaHaMH COCeJHUX KPUCT

B cocTraBe MUTOXOHZPYM HET TaKOTO MPOCTPaHCTBa

B 1jeHTpe MUTOXOHIpUH

MuTOXOH/IpHATBHBIN MATPHKC PACTIO/IATACTCucureeerreenneeenses

Ha noBepxHOCTH MUTOXOH/PUU

B Me>xmMeMOpaHHOM MPOCTPaHCTBE

B MUTOXOH/IPUSIX OTCYTCTBYeT COOCTBEHHbIN MaTPHKC.

+B npocTpaHCTBe MeXy KpUCTaMU

Kakoe yTBepx/ieHHe, xapakTepusyomiee 3Hauenue [IHK mutoxoHapui, siBjisieTcs
HeBepHbIM?

OHK yuacTtByeT B cuHTe3e uH(popMaloHHbIXx PHK

HHK yuacTtByeT B cuHTe3e TpaHCropTHbeiXx PHK

IHK yuacTtByeT B cuHTe3e pubocoMaibHbix PHK

+/IHK He yuacTByeT B cMHTe3e Kakux-1100 PHK MutoxoHapuit

Kakoe K0/1M4eCcTBO Cy0BeJUHHI] BXOJUT B COCTaB PHO0COMBI?

Opna

e

Tpu

YeTkipe

Kakoil XuMHYeCcKUi COCTaB MMeeT KaX/asa cy0obeAMHULIa pUd0COMBI?
WudopmarronHass PHK u 6emok

TpancrioptHas PHK u 6esiok

Tonbko pubocomanbHass PHK

+PubocomasnbsHasi PHK u 6emok

Yto He ABAsACTCSA MOP(O/IOrHUeCKUM NMPU3HAKOM MHUKPOTPY0oUeK?
OHM TIpe/ICTaB/ISIOT JIMHelHbIe 00pa30BaHuUs

OHu SIBSIFOTCS IOJIBIMU LIUIUH/IPAMU

OHM TIpe/ICTaB/ISIIOT HEBETBSIIUECs: 00pa30BaHMUS

+OHU NpeJCTaB/ISIOT XOPOILLO pPa3BeTB/IEHHbIE CTPYKTYPhI

Kak Ha3pIBalOTCA 0e/1IKM Cy0heJHHHIIBI, 00pa3yoIye CTeHKY MUKPOTPYOOUKH?
o6y mHbI
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AbOyMUHBI

+TyOymHBI

AKTHUHOBBIE (UiaMeHTbI

Kak pacnosiararoTcs ieHTpHo/Id B AUIiocome?

[TapannensHO ApYT Apyry

HaxknazpiBatoTcst ApyT Ha Apyra Moz NpsMbIM YIJIOM

[TpogonbHO, 06pa3yst MPSMYIO JIMHUIO

+[lepneHAUKYASIPHO APYT K APYTY

Posib 0a3a/bHBIX TejIel] B K/IeTKe

OnpeensitoT 6a3aabHYIO UaCTh KI€TKH

OmnpefieiIIOT MeCTO pacIio/Io’KeHHst BTOPOM LIeHTPUOJ/IU TIPY ieJIeHUU KJIeTKU
+$IB/IAIOTCSA OCHOBOM /11 pECHUUEK U )KT'YTUKOB

Omnpefie/iII0T MeCTO pacIio/Io’KeHHsi MaTePUHCKOM LIeHTPUOJIY Tiepe/] HauaioM JieJleHus1 KJIeTKU
Kakoe Ko/inuecTBO MeMOpPaH BXO/JUT B COCTaB f/|ePHOW 000/I0UYKH?
OpHa

+[Be

Tpu

Yetsipe

B nUTOCKE/IeT K/IETKH HE BXOJST....uueeruersueenne

AKTUHOBBIE (pUTaMeHTbI

MukpoTpy60uku

[TpomexxyTouHble (priaMeHTbI

+CucreMa BHYTPUK/IETOUHBIX MeMOpaH

HoBble MUTOXOH/APHH B K/IeTKe 00pa3ylTCA B ........

I'nagkoit STIC

['panynsipHoi II1C

+Pe3ynbTare JjeieHUs MUTOXOH/IPUM MTePETSIKKOU

Pesynbrare (haroryrosa

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

Pubocoma B cocTaBe TOMCOMBI

+I1etna JHK BOKpyT MO/ieKyJ THCTOHOB

Yuacrok JJHK cBsizanHbIi ¢ PHK-nmonumepamu

Marasi cybrearHNLIa pUOOCOMBI

YuacTKu XpoMocoM, Ha3bIBaeMble [IEHTPOMEPAMH, 3TO  ............
Mecra o6pa3oBaHus sApHILIeK B UHTep(daze

MecTa 0TX0XJeHUss MUKPOTPYOOUeK BepeTeHa Jie/ieHUsI

MarneHbKre y4acTKA XPOMOCOM, OT/Ze/ieHHble BTOPUYHOM TTePeTsHKKON
+1lepBUUHbBIE TTEPETSIKKU

Y4acTKu XpoMoCOM, Ha3bIBaeéMbIe TeJIOMEPAMM, ITO ....ccvveneennnns
Mecta o6pa3oBaHus ApHILIEK B UHTep(dase

MecTa 0TX0XjeHUss MUKPOTPYOOUeK BepeTeHa JieJIeHHUsI

MarsneHbKre y4acTKA XPOMOCOM, OT/Ze/ieHHble BTOPUYHOM TTepeTsHKKOM
+KoHeuHble y4acTKH 1yiedeid XxpoMOCOM

Kakoii nmepeHoC BelliecTB yepe3 KJIeTOUYHYH) MeMOpaHy He CBSI3aH C aKTUBHBIM
TPaHCIIOPTOM?

[TepeHoC BellleCTB NMPOTUB I'PaZiieHTa KOHL|eHTPaLu1

[TepeHoc c nomolisio (aro- ¥ MUHOLMTO3a

T[TepeHOC C MTOMOIIIBIO OeTKOB-TIEpEHOCUNKOB

+I1epeHoc BellleCcTB MyTéM rpocToit guddysun

Kakas (pyHKIUsl He BBITIO/THAETCS 11ePOX0BaTOM YH/I0N/Ia3MaTHUeCKOH CeTbI0?
CuHTe3 6e/KOBBIX BEIeCTB

Mopudukarysi 6eNKOBBIX BellleCTB, HAaIIPUMep, CBSI3bIBaHUE C CaXapaMu
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TpaHcnopT Oe/TKOBBIX BEI[eCTB B KOMILIEKC I'0JTbHKU

+J1e3MHTOKCUKALIUSI TOKCUUECKUX COeIMHEeHUM

B 00/1acTH KaKo# oOpraHe/uibl HAKANJIUBAIOTCS CEKPeTOPHBIE TPAaHYJ/IbI?

['magko 3HA0I/Ia3MaTUYeCKON CeTU

®arom3ocom

[ITepoxoBaToi 5HAOI/Ia3MaTUUYECKOU CeTU

+Kowmrekca I'onbpku

Kakasi quTonia3MaTuyeckas CTpyKTypa NPMHAMAaeT yyacTHe B 00Pa30BaHHHU MEPBUYHBIX
JIN30COM?

['nagkast sHAOM/Ia3MaTHYeCcKasi CeTh

Parosm30CcoMbl

[TIlepoxoBarasi 3H/AOIIa3MaTUuUeCKas CeTh.

+Kommnnekc I'osibmku.

B uem 3ak/rouaercsa PyHKIUA NePOKCHCOM?

+OHu obecnieunBaroT Je3uHTOKCHKaluio HoO» - mpoaykTa, 00pasyrolerocs pyu OKUCIeHUH
aMUHOKMCJIOT.

Ownwu o6pasytor H,O

OHU UHAKTUBUPYIOT (hePMEHTHI JIN30COM.

OHU HakarMBaloT U BbiZiesisitoT H>O» Bo BHEIIHIOW Cpefly KIeTKH.

Kakoe Ko/1MuecTBO LleHTpUoJ/ied npucyTcrByeT B AnddepeHIiupoBaHHOM HeAe/sIeincst
K/eTKe?

OpHa

+[1Be

Tpu

YeTsipe

Kakoe yTBep:x/ieHHe COOTBeTCTBYeT XapaKTepHCTUKe 3yXpoMaTHHa?

ITO MOJIOBOM XPOMAaTHH

+3T0 1eKOH/eHCHPOBaHHbIe YUaCTKH XPOMOCOM

ITO KOHJIeHCUPOBaHHbIe yUaCTKH XPOMOCOM

CoOTBeTCTBYET yUacTKY sIpbIIIKOBOIO OpraHu3aTopa

Kakoii )xu3HeHHbIN IIMKJ/I XapakTepu3yeTt ManofugdepennyipoBaHHble KIeTKU?
+MuT03 - uHTepdasa - MUTO3

Murto3 - uHTepdasa - rubesb KIeTku

Mwuto3 - auddepeHIPOBKY - BhITIOHEeHHE PYHKIIUU - THOE/Tb K/IeTKH

MWUTO3 - MHUTO3 - MMTO3 U T [

Kakoii nepuop He BXoAUT B HHTep(a3zy MmanojudepeHINPOBAaHHON K/IeTKU?
+11epuog MuTo3a

[TocTMuTOTHYECKUH TIepUO/, (TTPeCUCTeTUUeCKHI)

CUHTeTUUeCKU TIepuo/

[TpemuTOTHUECKUH TIepUO/ (TOCTCUHTETUUECKHIA)

Yem xapaKTepu3yeTcsi IPeMUTOTHYECKUH (IOCTCUHTeTHYeCKNi) eproj uHTepgasbl
MastoguddepeHIIMPOBAHHOM K/TeTKH?

[Tpoucxoaut pocT u AuddepeHIIMPOBKa

[Ipoucxomut yasoenue mosiekys JTHK

+3aBepiiieHNe MOATrOTOBKU K/IeTKU K HOBOMY MUTOTHUYECKOMY JieJIeHUIO

Kakux-nm1bo M3MeHeHHU CO CTOPOHBI Sifipa ¥ LIUTOTIa3Mbl KJIETKH He TIPOUCXOJUT
Kakue u3mMeHeHHs IPOUCXOJAT B sA/ipe U LIUTOILIa3Me K/IeTKH B nmpoga3y MmuTo3a?
+KoHeHcalusi XxpoMoCOM, pa3pylleHue siZiepHoi 0007104kH, (hOpMUPOBaHHUe BepeTeHa JieJIeHUst
PacrosioykeHrie XpOMOCOM B 9KBaTOPUA/IbHOM 30HE K/IeTKH

PacxoxieHre JouepHUX XPOMOCOM K TO/IFOCaM [JOUePHUX KIIeTOK

O6ocobenue sifep, IATOTOMUS

Kakue u3MeHeHHs MIPOUCXOJAT B sA/ipe U LIUTOIUIa3Me KJ/IeTKH B Tesio¢)aly MuUT03a?
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KoHzeHcalusi XxpoMocoMm, pa3pylileHue sifiepHoi 00010uKy, popMUpOBaHUe BepeTeHa /le/IeHUs
PacnosioyxeHre XpOMOCOM B 3KBaTOPUA/ILHOW 30He K/IeTKH
PacxoxzeHre 0uepHUX XPOMOCOM K ITO/IFOCAaM [JOYePHUX KIIeTOK
+060cobneHue sifiep, IUTOTOMUS

B pe3ysibTaTe Mei03a 00Pa3yeTCH....ccucereereeneens

UeTbIpe KIETKU C AUTUIOUAHBbIM KosimyectBoM [JHK

[Be nunionsHbIe KIeTKA

OpHa keTka ¢ rariongHsM KonmmuectsoM [JHK v Tpu ¢ aurioniHeiM
+UeThIpe K/IETKU C raryiongHsiM Kosmmyectsom [JHK

B unTep¢aze murornueckoro rukaa JHK yABaNBaCTCH.......coceeveeneee
B npecrHTeTMYECKUM TEPUO[,

+B cuHTeTUUeCKU Nepuoy,

B nocTtcuHTeTMYeCKU epuoy,

B mertadasy

AKTHUBHBIN POCT K/IE€TKH MPOUCXO/HT....ccuveereeeneees

+B npecrHTeTHYeCKUI Tepuo/,

B cuHTeTHMUECKW Nepuoy,

B noctcrHTeTMYeCKU Tepuoy,

B metadasy

Knerka umeet Habop xpomocoM U JTHK 2n4c ¥ TOTOBUTCSH K /I€TICHUIO....ucoueesseeseren
B npecrHTeTHYECKUI TIEpUO/,

B cuHTeTMUeCKui epuoy,

+B nocTcrHTeTUYeCKUN epuo/,

B metadasy

HauuHaeTcsi ciupaiv3anys XpoOMOCOM, PACTBOPSIETCS A{EPHAA 000/T0UKA ....cceeueereeenees
+B npodasy

B aHadasy

B tenodasy

B metadasy

Yucio monekys JHK B kieTke B mpoda3y muro3sa...

+paBHO YUCJIy XPOMaTUL,

+BBOE 0OJIBIIIE UKCIa XPOMOCOM

PaBHO YUC/Iy XPOMOCOM

B/jBO€e OOJIblIIe Unc/ia XpOMaTU/,

B/IBO€ MeHbllle YyiCjia XpOMOCOM

Ha3soBuTe K/1eTOYHbIe BK/IIOYEHUA

MUTOXOH/IPUU

+ >KUpOBbIE Kalljlu

+ IMIMI'MEHTHI

PO

CuHTe3 KaKHX BellleCTB 0CYIeCTB/IfAeT arpaHy/IsIpHbIi dHAOIIa3MaTHUeCKUI PeTHKY/IyM?
Oenku

+/IUTTN I bI

+yrJIeEBO/bI

OJHK

Ha3soBute cTpyKTYpBbI K/1eTKH, rje cogepxurca [JTHK.

+ IJIaCTU/BI, MUTOXOH/PUN

prOOCOMBI, IIUTOI/Ia3Ma

IIIC, komrutekc I'onmbpKu

/71a3M0JIeMMa, BaKyO/Ib

Pacnionoxure ¢a3bl MUTO3a B IPAaBU/IbHOM N0C/I€0BaTe/ILHOCTH
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1. Metadaza

2. Tenodaza

3. AHacdaza

4. TIpoda3za

[TpaBunibHbIM OTBET: 4, 1, 3, 2

Pacnosioxkute mojctaguu npodassl I Meiio3a B NpaBU/ILHOM MOC/I€0BATEe/ILHOCTH

1. maxuTeHa

2. IeNTOTeHa

3. 3UuroreHa

4. manjoTeHa

5. IMaKuHe3

[TpaBunbHBIN OTBET: 2, 3, 1,4, 5

Y craHoBHUTE COOTBETCTBHE MEXAay CTaJusAMH1 MHUTO03d U UX COAEP)KaHUEM

1. npodasa

1. JouepHHe XPOMOCOMBI JIeCITUPaTU3YHOTCS.
obpa3syetcst 000/710UKa 5i7ipa. BOCCTAHAB/IMBAOTCS
SPBILIKH.

2. MeTadasa

2. LHEeHTPOMEDEI Je/IATCA, U CECTPUHCKHUE XPOMATHUbI
PACXOAATCSA K ITOJIFOCAM KJIETKH.

3. aHaa3za

3. XpPOMOCOMBI pacrioyiaratoTcs B 3KBaTOpUa/IbHOM
TIJIOCKOCTU, TepIieH/IUKY/IIPHOU OCH BepeTeHa. HUTU
BepeTeHa MPUKPEeTISIIOTCS K LeHTpoMepaM XpPOMOCOM.

4. Teniodasa

4. XpOMOCOMBI CIIUPA/I3YHOTCS U CTAHOBSITCS
BU/IMMbIMU. OHU PaCIio/iaratoTcsi 1o BCemy siipy.
HauMHAaeTCsl PACXOJKJeHNe LIeHTPUOJIed K MoJIocaM U
oOpa3oBaHHe axpOMaTHHOBOTO BepeTeHa Jie/ieHusl.
MCUe3aroT S/APBIIIKY U 000/I0UKH sifipa.

[MpaBunbHbIN OTBET: 1-4; 2-3; 3-2; 4-1.

Y cTaHOBUTE COOTBETCTBHE MEXAay CTagusaMH l'lpO(l)a3bI I melio3a u ux coAep>XdHUEM

1. nmeriToTeHa

1. roMOJIOTHYHBIE XDOMOCOMBI, COeIMHEeHHbIE B
OvBasIeHThl, YKOPAUMBAIOTCS M YTOJIIIIAIOTCS
BC/Ie/ICTBUe criupanu3anyu. Kakapiii OuBasieHT
COCTOUT U3 ueThipex xpomatuj. Ha aToii
CTaJJuM TPOMCXOAUT 0OMeH TOMOJIOTMUHBIMU
yuacTKaMU XpPOMOCOM (sIBJieHUe
KPOCCHHI'OBEpa).

2. 3UroTeHa

2. XpOMOCOMBI UMEIOT BUJ, IJTMHHBIX TOHKUX
HUTel, COOpaHHBIX B siJpe B BUJIE PHIXJIOTO
Ki1yOka. Kakzast XxpoMocoMa COCTOUT U3 IBYX
XpOMaTHz,.

3. IIaxyuTeHa

3. IPOMCXOJUT KOHBIOTaLUs UM CUHAIICUC
(coenuHeHHe TIOMAPHO), TOMOJIOTUYHBIX
xpoMocoM. KoHbroraiysi 00bIYHO HAUMHAETCSI C
KOHL[OB M paClpOCTpaHseTCsl BAOJIb
XPOMOCOMBI.

4. nunioTeHa

4. XpOMOCOMBI, COe/JUHEHHbIE B OVBa/IeHTBI,
HauMHaKT OTXO/WTh OZiHA OT Apyrou. IIporecc
pacxo>K/ieHUs1 HAUMHAeTCS C OTTa/IKUBaHUSI
LIEHTPOMEPHbIX YYaCTKOB T'OMOJIOTMUHBIX
xpoMocoM. IIpu 3ToM XxpoMocoMbI 06pasyroT —
X-06pa3Hele GUTypbl, Ha3bIBaeMble Xra3MaMU.

[IpaBunbHbIM OTBeT: 1-2; 2-3; 3-1; 4-4.
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YcTraHOBHTE COOTBETCTBHE MEX/y OPraHOH/jaMH KJIETKH U UX PyHKIusIMHU

1. MUTOXOHJPUH 1. cuHTe3 OeNKa B KIIETKe

2. pub0COMBI 2. cuare3 AT® (reHepanusi SHeprum)

3. armapat osbmku 3. TPAHCMOPT KPYIHBIX MOJIEKYJ/T OPraHNUeCKUX BeIeCTB

4. 3H/I0T/Ia3MaTHUeCKasi CeTh 4. nepeHoc u nipeobpa3oBaHKe OeKOB, COOpPKa MeMOpaH,
TPAHCIIOPT pa3/IMUHBIX BEIeCTB K KJIeTOYHOU MeMOpaHe,
(hopMUpOBaHUe JIM30COM.

[TpaBunbHbIN OTBET: 1-2; 2-1; 3-4, 4-3.

HLONU AN

WINRNNNNNNNNNR R R R PR R
SORXRIPVRUNELOO®NDUT AWM~ O

31.
32.

BOHPOCLI OIIpocCa 1o TemMe: «K/1eTOUHbBIN YPOBE€HDb OPraHMu3al{ui )XU3HN»

Korga v keM ObUTH CO3/IaHbI TT€PBbIE MTOJI0XKEHUST KIIETOUHON Teopuu?
KTo Jj0Ka3aj, uTo HOBbIe KJIETKH 00pa3yloTCsl MyTeM JIe/IeHUS] MaTePUHCKOM K/IeTKHU?
Yem oOpa3oBaHa ria3maaemMma’?

W3 KakuX C/10eB COCTOUT 000/10UKa KUBOTHOM K/IeTKU? PacTuTenbHOM KIeTKU?
Ha3oBwuTe BU/IbI TPAHCIIOPTA Uepe3 KIeTOUHYI0 MeMOpaHy?

Kakast Moziesib CTpoeHUs1 MeMOpaHbl TIPUHSITA B HACTOSII[ee BPeMsI?
Kakue Tpu Bujia 6e/IKOB 00pa3yloT I1a3MaieMMy?

Yem oOpa3oBaH Haf/MeMOpaHHBIM KOMITIEKC, TTAKATUKC?

KakoBa ToJii1Ha nia3ManeMMbl?

Yro Takoe aguddy3us? Uto Ha3biBaeTcsi obneruyeHHou auddy3ueit?
Uto Takoe ocmocC?

Kak Bozia mocrymnaeT yepe3 rjia3majieMmy B KIeTKU?

Kak 3apskeHHbIe MOHBI TTOCTYTIAI0T uepes Ijia3MaaeMMy B K/IeTKU?
YTo Ha3biBaeTCsi akTHUBHBIM TPaHCIIOPTOM?

UTo Takoe 3H/I0LMTO3? DK301[UTO3?

B kakoMm ydJacTke K/1eTKH 00pa3yroTcs cyObefuHULIBI pubocom?
KakoBsl ¢yHKIMU prubocom?

Kakuie BU/IbI 5H/0T1/1a3MaTUYECKOW CeTH BaM U3BeCTHbI? VX QyHKUMH?
Kakuie pyHKLIMY BBINOTHSET KOMILIEKC ['onbaKu?

Kakuie opraHou/ibl KJIeTKA Ha3bIBalOT OPraHOMJaMU [IbIXaHHUs?

Kak npoucxofsT B3aMonpeBpaleHus MaacTus?

Kak Ha3biBaeTcs1 BHyTpeHHsIs1 cpefja MUToxoH puid? [Tnactupg?

Kakue 11M30CcOMbI Ha3bIBalOTCS IEPBUYHBIMUA? BTOpUUYHBIMU?

Yem oOpa3oBaHbl [IEHTPUOJIM KIIETOUHOTO [jeHTpa?

Kakuie 3yKaprOTbl He UMEIOT LIeHTpHOJIel?

HazoBuTe (yHKIMM K/IETOUHOTO LieHTpa?

[Tepeuncivte opraHoOW/bl ABY)KEHUS KJIETKU.

[Tepeuriciivre ogqHOMeMOpaHHbIE OPTaHOU/IbI KJIETKH.

[MepeuriciivTe AByXMeMOpaHHbIE OPraHOUABI K/I€TKH.

[MepeuriciivTe He MeMOpaHHbIE OPTaHOU/IbI K/IETKH.

KakoBbl ¢yHKIMM siipa?

Kakve opraHOW/IbI CUMTAOTCA CUMOMOHTAMU SyKapUOTHUECKOW KIeTKH? B Kakux

KJIeTOYHBIX opraHoujax nmeercs JHK?

33. Kakue KiieTouHbIe OPraHOW/Ibl CIIOCOOHBI K CAMOYZBOEHHIO?

34. B kakoli (hopMe Hax0UTCS TeHeTUUeCKU MaTepuasn y 3yKapuoTUUeCKOM KIeTKU?
35. [Tepeuncnure ¢asbl Meiio3a, BO BpeMsi KOTOPbIX XPOMOCOMbI — JBYXXPOMaTHU/IHbIE
36. UTto Takoe syxpoMatuH? ['eTepoxpomMaTvH?

37. Kakve XpOMOCOMBI Ha3bIBAIOTCS MeTal|eHTPUUECKUMH, CyOMeTalleHTpUYeCKUMHY,
aKpOLIeHTPUUeCKUMU?

38. B Melio3e TpHK/IbI TTPOMUCXOJUT TTepeKOMOWHALIVS TeHeTHUeCKOr0 MaTepraia.

Korpa?

39. KakoB 61o/ioruuecKuii CMbIC/T Meiio3a?
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40. [Haiite onpefeneHre TepMUHaM Win packpourte: Hykneocoma. Tenmomepa.
Konsbroraums. XpomoHnema. KpoccuHrosep.

KoHTposibHas padora:

CumyayuoHHble 3adavu:

1. XpoMOCOMHBI HaboOp COMAaTHYeCKHX KJIETOK pPeYHOro paka paBeH 116. Ompegenute
XPOMOCOMHBIY Habop 1 umncsio Mmosekys JJHK B ofHO 13 K/1eTOK B rpoda3e MUTO3a, B MeTadase
MUTO3a U Tenodase MuTo3sa. [ToscHUTe, Kakue MpoLecChl MPOUCXOJAT B 3TH MepUo/ibl U KaK OHU
BJIUSIIOT Ha u3MeHeHre urcia JHK v xpomocowm.

2. O6mas macca monekyn THK B 46 xpomocomax siipa COMAaTUYeCKOH KJIETKM ueoBeKa
cocraBnsier 610 mr. Onpegenure, uemy paBHa Macca Bcex mMonekya JHK B sapax B KoHLe
uHTepdasbl, KOHLe Tesiodasbl Meiio3a I u Tenodasel Meiiosa II. OTBeT nosicHUTE.

3. XpoMocoMHbI HAbOp COMaTUYeCKMX K/IETOK TMIIeHWIbl paBeH 28. Onpepenute
XPOMOCOMHBIN Habop 1 unciao mosiekyn THK B kieTkax ceMsi3auaTka repej| HauasoM Meio3a, B
KOHIle Tesoda3nl Meiio3a 1 u Tenodasbl Metio3a 2. OOBsICHUTe, KaKue TPOLIeCChl TIPOUCXO/AT B
5TU MepUO/ibl U KaK OHU BIUSIOT Ha u3MeHeHus1 uncaa JHK u xpomocom.

4. B k/ieTKax OZHOTO W3 BUJOB IILEHULbI COAepXUTCS 28 xpomocoMm. OripejenuTe UKCIO
xpomocoM u MoJiekyn JJHK mpu o6pa3oBaHuM MbUIbLE B THIYMHKE Ha CTaAUsIX Mpodasbl Melio3a
1, mpodassel 2 u Tesiodasbl Meiio3a 2. OObsICHUTE T0/TyUeHHbIe Pe3y/bTaThl.

5. B knetkax sHjocrnepMma ceMsH awidd 21 xpomocoma. Kak M3MeHMTCS 4MC/I0 XPOMOCOM U
Monekyn THK B kKoHile Tenoda3bl Melio3al U Melio3a2 1o CpaBHeHUIO C UHTep(a30il y 3TOro
opraHusma? OTBeT MOSICHUTE.

6. Kakoil XpoMOCOMHBINi Habop xapakTepeH /s KIeTOK 3apojiblilla M 3HJO0CIepMa CeMeHH,
JTUCTHEB 1IBETKOBOTO pacTeHusi. OObsCHUTE pe3y/bTaT B KaXKJOM CJlyuae.

7. B comaTuueckux KieTKax [Jpo3o¢unbl cozepxutrcs 8 xpomocom. Omnpefenvre, Kakoe
KOMuuecTBO XpomocoM M Mmosiekyn [JHK copepxutcsa mpu raMmetroreHese B sijpax mepef
JleneHrieM B MHTep(a3se U B KOHIe Tesioda3bl Meiio3a I. O6bsicHUTe, Kak 00pa3yeTcst Takoe YUC/I0
xpoMocoMm 1 MoJiekyn JHK.

Tema: «O0MeH BellecTB U YHEPTrUH»
KomnbtomepHoe mecmupogarue (TCk):
Bbibepume 00uH uiu HecKo/IbKO 8apuaHmos8 omeemos:
Makpospruueckue CBsI3u UMEIOTCS B MoJIeKYyJIe...
+ATD
+AlD
JHK
u-PHK
T-PHK
Juccumunsiuei Ha3bIBaeTcs MPoOIecc...
+OKMCJIeHUS1 OPTaHUUeCKUX BellleCcTB
+uayuii c Boigiesienuem ATO
CUHTe3a OPraHhYeCcKuX BellecTB
uayumii ¢ pacnagom AT®
CUHTe3a HeOpraHWYeCKUX BelleCTB
AccuMunsaiued Ha3bIBaeTcs nporecc...
+CUHTe3a OpraHUuecKrX BelllecTB
+uaywui c pacragom ATD
OKMCJIeHUSsI OPTraHUUeCKUX BelllecTB
WAYLIWN C BeigenenueM ATO
CUHTe3a HeOpraHWYeCcKUX BelleCTB
B TemHOBYI0 (pa3y oTocuHTe3a HAYT MPOLECCHI. ..
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+CUHTe3a IJIF0KO3bI

+ucriosnib3oBanus HAJID-H2

doTonm3a BoibI

BbI/leJIeHUs] KUCI0POJa

cuHTte3a ATD

B cBetoBy10 (ha3y ¢oTocuHTe3a HAYT MPOLECCHI. ..
+cuHTe3a ATD

+BbIJje/IeHUsT KUCJIOpoJa

Mcnosib3oBaHuss ATD

ucrionb3oBanusg HAJID-H2

CUHTe3a IJIF0KO3bI

ITporecc cuHTe3a 6e/IKa BK/IIOYAET 3Tambl. ..
+TPaHCKPUTILUX

+TpaHC/ILN

peayIMKaLuu

I depeHLIMPOBKU

KOHBbrOraummuNe .

IIponecc ¢poTocuHTE3a B pacTeHUAX BK/IIOUYaeT (as3bl...
+TeMHOBYO

[JIMKO/IM3a

Opo>keHUs

a’pobHyto

+CBETOBYIO

B k/eTKax »XuBOTHBIX AT® o0pa3yercs B mpoueccax...
+TJIMKOJIM3a

+/IbIXaHusl

TUZpon3a

6uocuHTe3a benka

CUHTe3a JIMIM/J0B

B cBetoBy0 (pa3y ¢porocuHTe3a 00pa3ylOTCA. ..
+HAJ®P-H?2

HAO®

Kpaxmar

+ATO

[JIF0KO3a

B TemHoOBYI0 ha3y poTocrHTE3a UAYT MPOLIECCHI...
doTosr3a Bo/bI

cunTe3a HAJ®+H?2

+¢uKcaluu yriaeKucaoro rasa

+ucnosib3oBaHusa ATO

BbIJle/IeHUs] KUCJIOPO/a

PeakniusiMy MaTpUYHOI0 CHTe3a SIB/IAIOTCA CUHTE3...
[JTFOKO3bI

Kpaxmarsa

JIUTTAJ0B

+PHK

+IHK

IIpouecc cuHTe3a 0e/IKa 0CyIIeCTB/IAETCA MyTEM...
CUHTe3a Ha ogHoU u3 Leneu mosekyJisl JJHK nByuenoueunor monekysnsl u-PHK
repeBo/ia MoC/e0BaTeIbHOCTA aMUHOKUCIOT B MoJiekyJie u-PHK B nociesoBarensHOCTb
HYK/IEOTU/IOB MOJTUTIENTUAHON LIETTI0YKH
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repeBo/ia 10C/ieJOBaTe/IbHOCTH HYK/IeOTHI0B B MoJiekyJie T-PHK B rocsieoBaTeibHOCTb
aAMUHOKUCJIOT MOJIUIIENTUAHON LIeTI0YKH

+IepeBo/ia 10C/ieJOBaTeIbHOCTH HYK/IeOTHI0B B MosieKysie u-PHK B riocienoBaTeibHOCTD
aMUHOKUCJIOT MOJIUIIENTUAHON LIeNI0YKY

+CUHTe3a Ha OZHOM 13 Lieniek MosekyJbl JTHK ogHouenovyeunoi Moneky sl u-PHK
B mporecce Mo/JTHOro pacuienyieHus IIIKO03bI 00pa3ylTCA. ..
OKCH/, yriepoja

+JMOKCH/, yIylepoja

JIMOKCH/[, a30Ta

+BOJa

[IMOKCH]L Cepbl

IIpu 3HepreTuueckom odomene AT® cuHTe3UpyeTCs B MpoIeccax...
+TJIMKO/IN3a

+KHC/IOPOJHOTO [IbIXaHUs

OUoCHHTe3a JIUMU/IOB

rU/IpoJv3a

TeMHOBOU (pa3bl (POTOCHHTE3a

PeakijusiMy MaTpUMYHOI0 CUHTe3a SIBJISIIOTCA. ..

BapuaHTBI OTBETOB....................

[JIAKOJTU3

+pernukKanusa

TeMHOBas (a3a (pOTOCHMHTe3a

+TPaHCKPUIILHs

CUHTE3 JIUIK/0B

MeTa60/143M B )KMBOM KJ/IeTKe CK/1aJbIBaeTCsA U3 MPOLeCcCoB...
TPaHCKPUIILIUU

dboTonmza

+kaTabom3ma

KPOCCHHIOBepa

+aHabom3ma

Peaxkijuu oKuc/IMTe/IbHOro ¢ocopuipoBaHusi CBA3aHbI C...
+crHTe3oM AT

pacnagom AT®

+1IpoLieccoM AblXaHUs

+TUAPOJIM30M

[JIUKOJIU30M

OHeprus B Buje AT® npu ¢dorocunrese...

+B TEMHOBYIO (pa3y TpaTuTCcs

B CBETOBYIO (pa3y TpaTUTCS

+B CBETOBYIO (pa3y akKKyMy/IUPYyeTCs

B CBETOBYIO U TEMHOBYIO ()a3bl TPaTUTCS

B TEMHOBYIO (pa3y akKyMy/IUpPYyeTCsi

B TemHoBYy10 a3y poTocuHTe3a UAYT NPOLIECCHI...

cuHTesa ATD

+CHHTe3a I'TFOKO3bI

doTosr3a BOIbI

BbIJle/IeHUs] KUCJIOPO/a

+ucronb3oBanvs HAJIdP-H2

IIpu 6uocunTe3e 6e1ka YHeprus B Buje AT® npwu...
+TpaHCKPUITI[UY TTOTpebsieTcst

TPAaHCKPUITLIMY BbIPAOaThIBAETCS

+TPaHC/ISI[UM U TPAHCKPUIILUY TTOTpebsieTcst
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+TpaHC/ISI[UY TOTpebsieTCst
TPaHC/ISALUY BhIpabaThIBaeTCst

Bompocs! onpoca no Teme: « O0MeH BellieCTB U YHEPTUH»

1. ABtoTpodsl? Ha Kakue rpynmnbl oHU Jensitcsi? ['etepoTpodbr?

2. Uto Takoe accumMuisiusa? UTo Takoe AUCCUMUIISLIVS ?

3. HarnumuTe 061myto ¢hopmysy ¢orocrHTe3a.

4. YTo mpoucxoAuT B CBeTOBYIO (ha3y doTocrHTe3a?

5. ['e HaxXoAATCS IPOTOHHBIE pe3epByaphl B X/10poIiacTe?

6. YTo mpoucxoAuT B TeMHOBYIO a3y doTocrHTe3a?

7. Y KakMX OpraHu3MoOB TOJIbKO oTocucTtema 1?

8. Y Kakvx opraHv3MOB BIlepBbIe MOsIB/sIeTCS poTocucTeMa 27

9. Yro Takoe xeMocuHTe3? KTO OTKPBII XeMOCUHTETUKOB?

10. Kakue opraHu3mbl OTHOCSTCSI K XeMOaBTOTpodam?

11. Kakue Tpu 3Tarna SHepreTHYeCcKoro oOMeHa BaM HM3BECTHBI?

12. [MpoaykThl TrUAposM3a OenKOB, >KUPOB, YIJIEBOJOB, HYKIEMHOBBIX KHUCJIOT Ha
MO/ArOTOBUTE/IbHOM 3Tarie?

13. UTO NpOMCXOAWUT C SHEpruey, BbIJENAIOIENCS Ha TOArOTOBUTE/NILHOM 3Tare
JHeproobmMeHa?

14. ["'ne pacriosioykeHbl (hepMeHTb 6eCKHUCIOPOIHOTO JTara S3HeproobMeHa?

15. Kakuie mpoiyKThl U CKOJIbKO SHePryuM 00pa3yeTcsi MPU ITUKOIN3e MOJIb TJIFOKO3bI?
16. Uto nporcxoauT ¢ [TBK B KUBOTHBIX KJ/IeTKax IPU HeJOCTaTKe KUCIOpOoAa?

17. Yro npoucxoaut ¢ IIBK B k/ieTkax rpubOB TIpU HeAOCTaTKe KUCIOPOZa?

18. Yrto npoucxoaut c [IBK B MaTpuUKce MUTOXOHAPUIA?

19. Ckonmbko AT® obpa3yeTcs mpu [erWJpUPOBAaHUM U AeKapOOKCUIMPOBaHUU
JTMMOHHOM KHUCJIOTHI JI0 11laBe/ieBOyKCYCHOM B 1ukie Kpebca?

20. CKOJIbKO Tap aTOMOB BOZIOpPOJila TPAHCIIOPTUPYETCSl Ha [bIXaTe/IbHYIO Lielb IIpU
MOJTHOM JleruAipupoBanuu 2 monekya [I1BK?

21. Kakuie (hepmeHTBI NTepeKaurBarOT MPOTOHbBI B IPOTOHHBIN pe3epByap MUTOXOH/IPUIA?
22. Ckonbko Mojib AT® ob6pa3yeTcs B pacueTe Ha IMOTHOE pa3pyllieHre MOJIb TJTFOKO3bI?
23. Harummre 06111yt0 popmysy sHepreTiueckoro oomMeHa.

KonTposbHast pabora o Teme: « O0MeH BeliecTB U YHEPrUH»

Bapuaxm 1.

1. Yro Ha3bIBaeTCs XeMOCHHTE30M U KaK ero OCYILECTB/ISIOT HUTPUPULIMPYIOIIe OakTepun?
2. [Tepeuniciiure cxocTBa (OTOCHHTE3a M a3POOHOTO0 JbIXAHUSI.

3. VI3 mpuBeIeHHOT0 HIDKe CTIMCKA BbIOepUTe uepThl XapaKTepHble it hOTOCHHTe3a:
1. AHabonuueckutl npoyecc, u3 Npocmbix HeopeaHuueckux coeduHenuti (CO2 u H20)
CUHMe3Upyromcs y21e800bl.

2.Kamaboauueckuli npoyecc, yenegoobi pacwenasitomesi 0o CO2 u H20.

3. DHepeusi AT® Hakanaueaemcs u 3anacaemcsi 8 y2/1e800ax.

4. DHepeus 3anacaemcs 6 gude ATD.

5. O2 gbl0ensiemcsi.

6. O2 pacxodyemcs.

7. CO2 u H20 nompebaastomcsi.

8. CO2 u H20 sbidenstomcsi.

9. YeeauueHue op2aHuuecKkoll Macchbi.

10. YMmeHbweHue op2aHuuecKoll Macchbl.

11. ¥ sykapuom npomekaem 8 X/10ponjiacmax.

12. Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

13. Tonbko 8 kKnemkax, cooepicawjux XxA10popuai, Ha cgemy.
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14. Bo scex K1emKax 8 meueHue HCu3HU HenpepblGHO.

4. 3a cueT yero MosieKyna xaopocumia P680 ®C -2 BoccTaHaB/IMBaeT 3/1eKTPOHBI?

5. B pe3ysbTaTe 5HepreTHUYeCcKoro ooOMeHa B KjieTke 00pa3oBaioch 10 MO/b TUPOBUHOTPAIHOM
KUC0Thl U 30 MOJIb yrjieKucaoro rasa. Onpepenure:

a) CKOJIbKO BCEr0 MOJIb IJIFOKO3bI U3PacX0/J0BaHO;

0) CKOJIbKO M3 HUX MTO/IBEPIJIOCH IOJIHOMY PacCILeT/IeHHIO, a CKOJIbKO TTUKOJTU3Y;

B) CKOJIBKO SHEPrMM 3araceHo;

I') CKOJIbKO MOJ/Ib KUCJIOPO/A TOLLJIO HAa OKUC/IeHue?

6. [1pu e3z1e Ha Besiocunesie yesoBek 3arpaurBaeT okoj0 40 k/[x B MuHyTy. Paccunraiire,
CKOJTbKO TPAaMMOB TJTFOKO3bI JO/DKHO OKHUC/TUTBCSI B OPraHU3Me U KaKoi 00BEM YT/IeKUC/IOro rasa
BBIZIEJIUT Ye/I0BeK IpY e3/e Ha Bejiocurieie B TeueHre 6 yacoB 20 MUHYT?

Bapuanm 2.

1. Uto Ha3bIBaeTCs XeMOCUHTE30M U KaK ero OCYIIeCTBIISIOT e/le300aKTepruu U BOAOPO/IHbIe
b6akrepun?

2. [Tepeuniciute (hakTOpPHI BAMSIOIIME HA (POTOCHHTE3.

3. VI3 npuBe/IeHHOTO HIKe CITUCKA BbIOEpUTe UepThl XapaKTepHbIe [y a3pOOHOT0 AbIXaHHs
1. Anabonuueckuli npoyecc, u3 npocmbix HeopeaHuueckux coeouHeHuli (CO2 u H20)
CUHMe3Upyromcs y21e800bl.

2.Kamabonauueckutl npoyecc, y2ne8o0bi pacujenasitomcst 0o COzu H»O.

3. DHepeusi AT® Hakaniaueaemcs u 3anacaemcsi 8 y2/1e800adx.

4. DHepeus 3anacaemcs 8 gude ATD.

5. O2 ebl0ensiemcsl.

6. O2 pacxodyemcs.

7. CO2 u H20 nompebastomcs.

8. CO2 u H20 sbidenstomcsi.

9. YeenuueHue op2aHuuecKkoli Macchl.

10. YmeHbweHue op2aHuuecKkoll Macchl.

11. ¥ sykapuom npomekaem 8 x/10ponjiacmax.

12. Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

13. Tonbko 8 kKnemkax, cooepicawjux x10pouai, Ha cgemy.

14. Bo ecex knemkax 8 meyeHue HCUu3HU HeNnpepbleHO.

4. 3a cuet yero mosekyna xjaopocdumia P700 ®C -1 BoccTaHaBIMBaeT 3/IeKTPOHBI?

5. B mpotiecce sHepreTHyeckoro ooOMeHa MpOU30IIIIO paciieryieHre 9 MoJib I'JTFOKO3bI, U3
KOTOPBIX T0JIHOMY pacLielJIeH!IO NO/IBepPrjoch TONbKO 5. Ornpegenure:

a) CKOJTbKO MOJTb TMPOBUHOTrpagHOM KMC/I0THl M1 CO2 1IpH 3TOM 00pa30oBaoch;

0) ckonbko AT® mpy 3TOM CUHTE3UPOBAHO;

B) CKOJIbKO SHEPrUH 3araceHo B 3TUX Mosiekyiax AT®;

T') CKOJIbKO U3pacxofioBaHo MoJib O3?

6. Benocuneguct pacxoayet 3a 1 munyty 40 k/I>k sHepruu. CKOJIBKO TJIFOKO3bI TTOTpebyeTcst Asist
e3/1bl C TaKoU 3aTpaToi, ecyid 40 MUHYT B €ro OpraHvi3Me UJieT MOTHOe OKUC/IeHUe TJIFOKO3bI, a
20 MUHYT — FJIUKOU3?

13 HabOJTFO/IeHUH, OMBITOB WK IOTYCKAeT OIIMOKY MPU UX U3JI0XKEHUH; TaéT HeUETKIe

Tema: «Pa3MHO)KeHHe, POCT U MHJUBH/ya/TbHOE Pa3BUTHE OPTaHU3MOB»
KomnblomepHoe mecmupogaHue (TCk):
Bbibepume 00uH uiu HeCKo/IbKO 8apuaHmog8 omeemos:
HekoTopbie 0C00eHHOCTH 6€Cr0/10r0 pa3MHOKE€HHS — 3TO. ..
+yuacTue OZJHOM pPOUTe/TbCKOU 0Coou
+TeHeTHUUeCKH OZHOPO/IHOE TIOTOMCTBO
pa3BUTHe TIOTOMCTBA U3 rameT
XapakTepHa [iyist O0bITMHCTBA PACTEHUIA U )KUBOTHBIX
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OCHOBHOU K/IeTOYHBI MeXaHH3M - Meio3

Jins moukoBaHus Kak ()OpMbI 0€CI10/10ro pa3MHO)KeHHUs XapaKTepHO. ..
+MaTepUHCKU OpraHu3M obpa3syeT Oyropok

+/10uepHUii opraHu3M o0pa3yeTcs Ha 6a3e MaTePUHCKUX KJIETOK
XPOMOCOMBI PeTVIMLIMPYIOTCS U PACIIPe/Ie/ISIFOTCS MeX/y T0UePHUMU KIeTKaMU
OpraHu3M JIeJIUTCSI Ha HECKOJIBKO YacTel, U Kaxkaasi 060cobisieTcst
TPOMCXOUT MHOTOKpPATHOe JiejieHre CTelualbHbIX KIeTOK
IIpou3BoAHBIMH Me30/epMbI ABJISIIOTCA. ..

+MbIllIeYHas CCTeMa

+CoCy bl

HepBHasi CCTeMa

SMUTE/IUN KOXKU

MUTETUN KUIIIeYHUKA

OHOXpOMAaTH/JHbIE€ XPOMOCOMBI PACXOJATCS K MOJII0CAM KJIETKH B...
+aHagasze II melio3a

+aHaga3ze MUTO3a

MeTacasze MUTO3a

Tenogase | meiio3a

aHadasze I meiio3a

N3 3KT0AepMBbI IPHU opraHoreHese ()OpMHPYIOTCHL...

+T0JIOBHOM MO3T

+3MUIEPMUC KOXKHU

reyeHb

TTOUKU

KOCTH

Pa3Butue 0e3 npeBpaiieHHs UMEIOT. ..

+TITULBI

+TOJI0BOHOTHe MOJUTFOCKH

3eMHOBO/IHbI®

HaceKkoMble

[IByCTBOpYATbIe MOJLTFOCKH

HekoTopbie 0C00eHHOCTH 110/I0BOT0 Pa3MHO)KEHHH. . .
OCHOBHOM K/IeTOYHBIM MeXaHH3M - MUTO3

XapakKTepHO JJisi paCTUTe/TbHbIX, HEKOTOPBIX HU3IIMX KUBOTHBIX U MUKPOOPTraHHW3MOB
+TIOTOMKU TeHeTHUeCKH He WeHTUUHbI POJAUTeTbCKUM 0CO0SIM
+OCHOBHOM MeXaHW3M KOMOWHATHBHON N3MEHUHNBOCTH

pa3BUTHE NOTOMKOB MPOMCXOJUT U3 COMAaTUUYECKUX KJIeTOK
IIpou3BOAHBIMH 3KTO/IEPMbI SIB/IAIOTCA. ..

BbIZIe/TUTE/IbHAsL CUCTeMa

NuIeBapUTe/IbHbIe JKeJle3bl

+HepBHas cucTeMa

MbIllIeyHasi cucTeMa

+KO)KHBIN SMUTeTUN

JKuBOTHBIE, /ISl KOTOPBIX XapaKTepHO pa3BurHe 0e3 meramopdo3a, - 3T0...
capaHya

MaKCKUH XKyK

ASTyIIKa

+nenbhuH

+cobaka

IToukoBaHHeM pa3sMHOKAKTCH. ..

TJIOCKKEe YepBU

+pacreHusi
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+KHIIEeYHOMNOJIOCTHBIE

+IPOXOKH

0asuavanbHbIe TPUObI

Ji/isl CHHTeTH4eCcKoro nepuoja (mepuoj pen/iMKanuy) KJ1eTOYHOr0 MK/1a XapaKTepHbl. ..
MIPOJIOJKUTE/ILHOCTD 6-0 yacos

+yzasoenue [JHK

+CHHTe3 pa3/InUHBIX Oe/TKOB

cunre3 PHK

yZABOEHUEe LIeHTPUOJIei

HekoTopble 0CO0€HHOCTH MO/I0BOr0 Pa3MHOXKEHHS. ..
OCHOBHOM K/IeTOYHBIN MeXaHU3M - MUTO3

XapaKTepHO /Il PaCTUTeTbHbIX, HEKOTOPBIX HU3IINX )KUBOTHBIX U MUKPOOPIaHW3MOB
+TIOTOMKU T'eHeTHUeCKH He WJIeHTUUHbI POJUTeTbCKUM 0CO0SIM
+OCHOBHOM MeXaHWU3M KOMOWHATUBHON M3MEeHUHBOCTH
pa3BUTHE NOTOMKOB MPOMCXO/UT U3 COMAaTUYeCKUX KJIeTOK
Ha 3Tamne racTpy/asiii NPOUCXOJAT. ..

+3aK/aZika 3apo/bILLIEeBbIX TUCTKOB

opraHoreHes

3aK/Ia/Ika HepBHOM TPyOKU

3aK/1a/ika MepBUYHON KUIIIKH

+MHOTrOKpaTHbIE K/IeTOUHbIE Jle/IeHUsI MUTO30M
Cnopsl C/1y)KaT AJis pa3MHO)KEeHHs y...

Gakrepuii

JKUBOTHBIX

BHUPYCOB

+TprbOB

+pacTeHul

W3 Mme30/1epMbI IPU OpraHoreHese ()OpMUPYIOTCH...
XPYyCTa/lvK ras3a

HOT'TH

+cepane

+KpOBb

reyeHb

K THamM no/ioBoro pasMHoO>XKeHUs1 OTHOCATCS. ..
TOJINAMOPHOHUS

+Konynauusa

LIIM30TOHUSI

dbparmeHTals

+11apTeHoreHe3

Meii03 NpUBO/JUT K 00pa30BaHHI. ..

CTIOp Y pacTeHUi

CTOp Y YKUBOTHBIX

+TaMeT y J)KMBOTHBIX

+raMeT y pacTeHUM U KUBOTHBIX

+rameT y pacTeHuM

Pa3BuTue c nipeBpaiieHeM UMEHT. ..
+3eMHOBO/JHbIE

penTuiuu

r0JIOBOHOTHE MOJITFOCKH

MITUL[BI

+HaceKoMble
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IIpereHepaTHBHBIN NEPUOJ Pa3BUTUA PaCcTeHHH NpeACTaB/ieH
BO3PAacCTHLIMH COCTOSTHUAMM.

+IOBEHU/IbHBIM

MOJIOZBIM I'€HepaTUBHBIM

+BUPTUHU/ILHBIM

CyOCeHUTbHBIM

CeHU/IbHbIM

ITocTreHepaTUBHBIN NEPUOJ Pa3BUTHUA PAaCTeHUH Mpe/CTaB/IeH
BO3PAacCTHBIMHU COCTOSTHUSAMM.

BUPTUHWU/IBEHBIM

FOBeHU/IbHbIM

+CyOCeHUTbHBIM

UMMaTypPHBIM

+CeHU/IbHbBIM

Kak Ha3bIBaeTcs pa3BUTHe OPraHu3Ma U3 HeOIU10/J0TBOPEHHbIX SIMIIeK/IeTOK?
+ mapTeHoreHes

TMHOTreHe3
aH/iporeHes
WHTEPCEKC
Omnpoc no Teme: « Pa3MHO)XKeHUe U pa3BUTHE»
1. Kak Ha3bIBaeTCs WHAWBHAYaJbHOE pa3BUTHe OpraHu3Ma OT 00pa30oBaHHs 3UTOTHI /10
KOHL|a )KU3HU?
2. Kak Ha3bIBaeTCsi pa3BUTHE OpraHu3Ma OT 3WrOThbl 0 POXKAEHWS WX [0 BbIXOJa U3

AlLeBbIX 0007104eK?

3 Kak Ha3bIBaeTCs nepro/, OT pOXK/JeHHUs 0 KOHLIA )KU3HU?

4 Kakue 30HbI pa3/mmuaroT B I10JIOBBIX Keje3ax?

5. KakoB Habop xpomocom 1 [THK rameToronuvieB? I'amMeToOIL[UTOB 1-T0 U 2-TO TIOpsiKa?
6. Yro obpa3yeTcsi MpU CcriepMaToreHese U3 0JHOTO CliepMaToLUTa?

7 Yro obpa3yeTcs mocsie ooreHes3a U3 1 oBouuTa?

8 Kak Ha3bIBatOTCs1 000/I0UKH SIULIEK/IETKU M/IEKOTTUTAFOIITIX ?

9 KakoBbI pa3mepsl silLIeK/IeTKH MIEKOTTUTalOL[UX ?

10. Y Kakux OpraHu3MoOB ajieljuTajbHble SULIEKIeTKH?

11. Y Kakux OpraHu3MoB H30/1el[uTabHble SULIeKIeTKH?

12. Y Kakvx OpraHvM3MOB YMEPEHHO Teslo/eliUTaabHble STHLeKIeTK?

13. Y Kakvx OpraHv3MOB pPe3KO TeJloJieL{UTalbHbIe SIULIeK/IeTKN?

14. Kak Ha3bIBaeTCsl pa3BUTHe OpraHM3Ma U3 HeoryIoZ0TBOPEHHOr O siilja?
15. Y KakuxX OpraHu3MOB TaryIOWJHbIN MTapTeHOTreHe3?

16. Y Kakux OpraHu3MOB JUTUIOWJHBIN MapTeHOreHe3?

17. YeMm 3aKaHUMBAETCS TI€PHO/, IPOOIEHUS?

18. Yro B ganmbHelieM obpa3syetcs u3 GiacTorjenn?

19. Kak HasbiBaeTcsi 3apofpllll C JBYMsI 3apO/BbIIIEBLIMU JIMCTKAMU: SKTOAEPMOU U
SHTO/IePMOM?

20. Kak Ha3sbIBaeTcsi 0OTBepCTHe B racrpyJie?

21. Kakue opranvsmMbl OTHOCATCS K BTOPUYHOPOTHIM?

22. Ha kakoi ctagyy 3apo/plll Ha3bIBaeTCs HEUPYIou?

23. Kakue cuctembl OpraHoB 00pa3yroTcsi U3 3KTO/I€PMBbI?

24. YKaxute Npou3BO/HbIE SHTOEePMBL.

25. YKaxxute Npou3BO/HbIe Me30epMbl.

KoHnTposibHas padora no Teme: «Pa3MHO)KeHHe H Pa3BUTHE»
1 eapuaHm
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1. AnoMUKcHUC 37O ..... [lepeuriciute ero opMbl.

2. Ha3oBwure a3bl npoijecca orioi0TBOPeHUs.

3. Uto Ha3bIBaeTCs MOMMIMOPHOHMEH, 1 Y KOO OHAa BCTPeUaeTcs?

4. TlpuBeauTe KnaccuUKaLMIO ANULIEK/IeTOK M0 pacripe/ie/IeHUI0 >KeaTKa.

5. OxapakTepusyuTe CTaZUl0 CO3peBaHus CliepMaToreHesa.

6. OxapakTepusyuTe CTaZjM0 pOCTa OBOreHe3a.

7. Oxapakrepu3yiite nepuof Apobnenus. Kakue ObIBatOT €ro pa3HOBUJHOCTH M OT U€rO 3aBUCHUT
xapakrep Apobsenusi. [IpuBeauTe MpUMepHL.

8. Ha3oBuTe opranvsmsl ¢ IPSIMBIM U HENIPSIMbIM Pa3BUTHEM.

9. OxapakTepu3yuTe BTOPUUHBIM THI Yepe0BaHUsI [TOKOJIeHUH.

10. [JaiiTe XapakTepuCTUKY a/uIOMeTpUYecKoro pocra. IlpuBesuTte npyumepsl.

2 eapuaHm

1. AM@umMHKCHUC 3TO ...... [Tepeuncivite ero pop™el.

2. [IpuBevTe K1acCU(PUKALIMIO SHULEKIETOK 10 KOJIMYEeCTBY JKeJITKa.

3. HazoBuTe npenmyliiecTBa ¥ HeZOCTATKU 6ecriosioro criocoba pa3sMHOKEHUSI.

4. UYto Ha3bIBaeTCsl MapTeHOreHe30M, Kakuhe ero pasHOBUJHOCTM BaM u3BeCTHbI. [lpuBesure
TIpUMepHI.

5. OxapakTepusyuTe CTaZiil0 CO3peBaHuUsl OBOreHe3a

6. OxapakTepu3syiTe cTaZuio (POpMUPOBaHUs CriepMaToreHesa

7. OxapakTepusyite ractpy/suuto. Kakue criocobbl racTpy/siiiud BaM U3BecTHBI? [IpuBesauTe
TIpUMepHI.

8. [IpuBevTe IpYMepbl OPraHU3MOB C OTPaHUUEHHBIM Y HEOTDAHUUEHHBIM POCTOM.

9. OxapakTepu3yliTe repBUYHOE UuepeloBaHUe MOKOIeHUH.

10. [daiiTe xapaKTepUCTUKY U30MeTpUUECKOro pocta. [IpuBesuTe npyumepsl.

ITpoMe)XyTOUHBII KOHTPOJIb 0 Moay./iio 11
KonnokBuym: «CyniHocTb xu3HU. CBOMCTBAa ¥ YPOBHH OpraHM3aiium XxuBoro. JKuebie
CHUCTeMBI: K/IeTKa, opraiusM. PasMHo)keHHe, POCT M MHAMBH/{ya/IbHOE Pa3BUTHe OPraHU3MOB»
KomnbtomepHoe mecmupogarue (TCk):
Tecm 015 konnokeuyma no mooyno 2: «CyujHocmb scusHu. Ceolicmea u yposHu opeaHu3ayuu
JHcueo20. XKueble cucmembl: Kaemkda, Op2aHusm. PasmHooiceHue, pocm u uHOUBUOyibHOe pazeumie
Op2aHU3MO8» COCMAs/s1emcs U3 mecmogblX 80NPOCO8 MeM 3mo20 MOOY/S

Bonpocsl Ko//1I0KBUYMa:

1. CymHocTh U cybcTpar xusHu. JKU3Hb Kak 0cobast popma CyliijeCTBOBaHUSI MaTePUH.
Cy6cTpar >xu3Hu: Hyk/ienHoBble KucaoTel (IHK u PHK) u 6eku.
2. CaoticTBa >kuBoro. CrierfuruuyHOCTh opranu3anuu. ObMeH BeIiecTB U SHEPTUU.

Yropsi04eHHOCTh CTPYKTYpbI. LlesocTHOCTE U JUcKpeTHOCTh. CaMOBOCIIPOU3BejeH’e U POCT.
HacnencTBeHHOCTh ¥ K3MEHUYMBOCTb. Pa3zipakuMoCTh U iBMKeHUe. Perynsmus u obpaTHast
CBfI3b.

3. YpOBHHM OpraHu3alu XUBOr0: MOJIEKY/ISIPHO-TeHeTUUeCKUM, KIeTOUHbIH,
OpraHu3MeHHbIH, MOMY/ISIIMOHHO-BUI0BOM, OHOTreorieHOTHYeCKU, 61ochepHbIit
4. OnemMeHTapHBIM cOCTaB KneTKW. HeopraHnueckue coefiuHeHus1. 3HauUeHHe BO/bI A/Is

JKHU3HeaeATe/IbHOCTH KJ/IETOK. OpFaHI/IIIECKI/Ie CoelMHeHNA: GEJIKI/I, yrineBoAbl, JTUIMMUAbBI U
JINTIOW/IbI, HYK/IEMHOBBI€ KUC/IOThI

5. Xumuueckoe crpoerue u ctpykrypa JJHK. OcobeHHOCTH CTpOeHHs HyK/Ie0TH .
[TepBuyHas, BTopruHas U TpetuyHas crpykrypa JHK. Jlokamusanusa [JHK B kietke.
6. SlnepHble (XpOMOCOMHBIE) JIeTePMUHAHTHI Hac/leICTBeHHOCTU. BupycHbiii reHoM. PHK- u

IOHK-conepykaiue Bupychl. ['eHoM ripokapuot. Hykneous 6akrepwii. [eHOM 3yKaprOTOB.
Care/umrHas JTHK.
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7. OKcTpas/iepHble (3KCTPaxpOMOCOMHBIE) leTePMUHAHTBI HaC/1e[ICTBEHHOCTH.
bakrepuanbHbIe M1a3MH/IbI U MX OHOI0rMUecKoe 3HaueHre. MuTtoxoHpuanbHeie [THK y
JKUBOTHBIX. [eHOM xs10pori1acToB pacteHui. Jlpyrue ¢opmsbl skcTpasiepHbix JHK.

8. Tpanckpunuys u TpaHcoianys. Cunare3 PHK. Crinavicunr. Posb TpancnioptHeix PHK.
9. Periukanys [JHK. OcHoOBHBIe 3Taribl perviukalyu. Posb ¢pepMeHTOB. YiBoeHue
XPOMOCOM U UX cerperawys B JouepHue KJIeTKHU.

10. Mytauuu. [Iprunnbl myTauumii. COHTaHHbIE U MHAYLIMPOBaHHbIe MyTalluy. 3HaUeHHe
MyTaLMK [i/1s1 OpraHusMa | [ijis SBOJIIOLIMU BUJA.

11.  T'eHepaTuBHBbIe U cOMaTUyecKWe MyTalUu. ['eHHbIe, XxPOMOCOMHbIE Y TeHOMHbIe MyTaLiu.
[Tonmu- u rereporionys. Vicnonb3oBaHue MOUIIIONANU B CesleKLMY. Perniapariysi MoBpeXXieHnI
JHK.

12.  CrpykrypHO-(yHKL[MOHaIbHasl OpraHM3aLys MPOKapUOTUYeCKUX KiieTok. CTpoeHue
KJIeTOuyHOM 000710uKi. OCOOeHHOCTH TeHeTUYeCcKoro Matepuasa. OpraHoWbl U BKITFOUEHMUS.
13.  CrpyKTypHO-(pyHKLIMOHa/IbHasl OpraHu3aLysl 5yKapuoTH4YeCKUX KJIeTOK.
Mopdonorryeckoe v GyHKI[MOHa/TBHOE pa3HOOOpa3ue KieTok. MemOpaHHast cucTema.
LuTonnasmaTruueckuii MaTpukc. Kinetounble opraHenisl. [eHeTHUeCKri MaTepuall.

14. Pa3MHOXKeHHe KIeTOK. MUTOTUUYEeCKOe Jie/IeHHe U ero OHo/I0ruueckuii cMbic. a3l
MHTO3a. MUTOTHYeCKasi akTUBHOCTb pa3/MYHbIX TKaHel. [IpsiMoe feneHue (aMuUTO3).

15.  Crpoenue u (GyHKLWH OpraHesi UTOIIa3Mbl, 00eCrieurBaroIuX mpoLecc
JKA3HeZIeaTe/IbHOCTU KIIeTKU.

16.  Sppo. denenune. Muto3 u amuto3. Meiio3. Cxo/CTBa, pa3/iduusi MUTO3a U Meli03a, X
3HaueHue B [IPUpPOZe

17. Anabosm3m u katabonusm. Posib AT® B sHepreTuueckux rporeccax. ABTO- U
retepoTpodHbie opraHu3Mbl. A3pobHoe 1 aHaspobHoe JbixaHue. Peryssius Mmetabosv3Ma.

18. [ToctynieHye BemecTB B KeTKU. [1acCHBHBIN TPaHCIOPT BELECTB B KJIETKY.
Karamusupyemas nuddysusi. AKTUBHBIN NepeHoC. DHA0LUTO3.

19. ®otocuHTe3. [TnaHetapHas posb (poTocuHTe3a. JTtaribl (hoTocuHTe3a. Posib AT® u
HA®.

20.  XemocuHTe3. OCHOBHBIe I'PYTINbI XeMOCHHTe3UPYIOIINX OakTepuii.

21. Becrionoe pasMHoXXeHHe. PenpoyKTHBHBIM TIPOL{eCC Y BUPYCOB. BeretatrBHOe

pa3smHoXeHHe. [leneHre. MHOXXecTBeHHOe JieneHre. @parmeHTauysi. [loukoBaHue.
Criopoobpa3oBanue. BereratTuBHOe pa3MHOXXeHHE paCTeHHM.

22.  TlonoBoe pa3MHOXeHHe. KoHbrorauys ¥ TpaHCAYKLUs Kak (hOpMbI MOJI0BOTO TpoLiecca.
Korynsiiyst y 0fJHOK/IETOUHBIX OpraHu3MoB. ['ameToreHe3. OCHOBHbIE 3Tarbl U OHMOIOTUYeCKUi
cMbICT Meiio3a. CriepMaroreHes U OBOTeHe3.

23. OcemeHeHMe ¥ OMJI040TBOPeHUE. Hapy)KHOe U BHyTpeHHee 0CeMeHeHHue. 3UroreHes.
[TapTeHoreHe3 (ecTeCcTBeHHbIN M MCKYyCCTBeHHbIN). AHiporeHe3. ['MHoreHes. [IBoiiHoe
OIJIO[IOTBOPEHME Y LIBETKOBBIX PACTEHUIA.

24, YepenoBaHue nokosieHUd. ["arioniHble U JUIIOWAHBIE (a3bl pa3BuTvs. [lepBruHOe
yepejoBaHue 1oKosieHui. [TosoBoe u 6ecriosnioe rokoseHue. 'ametodut u criopour y
pacTeHuli. BropuuHoe uepefioBaHue nokosieHUd. ['eTeporonusi. MeTtareHes.

25.  TlonoBoii guMopdusM. bronoruueckuii CMbIC/ MOJIOBOTO AUMOpdH3Ma.
Tl'epmadpoauTram. VICTUHHBIN U JI0KHBIN repMadpoAUTH3M Y )KUBOTHBIX. ['epMadpogutusm y
pactenuii. OfHOIOMHBIE U [IBYIOMHbIe pacTeHus. Buonoruyeckasi posib MOI0BOIO pa3MHOMKEHMUSI.
W3oramusi, anusoramusi ¥ ooramusi. JKUBOpoXX/jeHe U ero OMOIOrMueCKUil CMbICII.

26. OHTOTreHe3, ero TUITLI U TiepuoAn3aLys. [1oHsTHe 00 OHTOTeHe3e.

Tabsmija 4 — Kpurepun orjeHKH ¢(hOpMHUPOBAHHOCTH KOMITETEHITHIA

Kop v HauMeHOBaHue KpuTtepuu orieHrBaHus CHOPMUPOBAHHOCTH KOMIIETeHLIUH
WH/IMKaTOpa JO0CTWKEeHUs (4acTu KOMITeTeHI[N)
KOMIIeTeHIU (YacTu Ha 6a30BOM ypOBHe \ Ha TMOBBILLIEHHOM YPOBHE
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KOMIIeTeHL1H) COOTBETCTBYeT OLIeHKe COOTBETCTBYeT COOTBETCTBYET
«y[IOBJIETBOPUTE/IbHO» | OLIeHKe «XOpOLIO» | OLeHKEe «OTJUUHO»
50-64% ot 65-85% ot 86-100% ot
MakcHuMasnsHoro 6asia MaKCUMaJIbHOT'O MaKCUMaJIbHOT'O
baia baia

OIIK-1.1 -1 onk-1 He coscem TBepzo ITo cymectBy, [TpuHumaet

3HaTb: BJIa/leeT MaTepruaiom OTBeuaeT Ha aKTUBHOE y4acTue B

- CUCTEeMaTUKY U | TI0 TeMaM MOJY/JIs, MOCTaB/IeHHbIe X0/ie TIpOBeJleHust

Oropa3HoobOpa3ue 3HaeT TOJIbKO OCHOBHbIE | BOTIPOCHI, TBEP/0 3aHSTHH, TPaBUIBHO

OpraHu3MoB; TeopeThyecKue YCBOUI OTBeYaeT Ha

- TIpaBUJIa JIMYHOMN TMTHeHbI | TI0JI0XKeHHWsl U3yuaeMoro | IporpaMMHbIM MOCTaB/IeHHbIe

nipu paboTe ¢ )KUBOTHBIMH;

MOpsZI0K HCCeIOBaHUS
OpraHoB u cucTeM
opraHu3ma Tipu
orpezie/IeHU1 ero
610/1I0TMYeCcKoro craTyca
-3aKOHOMEpPHOCTH
(bYHKI[MOHUPOBaHUS
OpraHu3MOoB pa3sHbIX

YPOBHEM OpraHu3ariiu;
OIIK-1.2 -2 ork-1

YMeTs:

- TIPOBOZIUTH TabopaTOpHbBIe
u (byHKLMOHAIBHBIE
HCCIIeIOBaHUS
HeoOXoIuMbIe Jist
oripe/iesieHUst
Ouo/IOTHYeCKOTO  cTaTyca
OpraHu3Ma, 0OBSCHAITh
TMIPOLIeCChI, TIPOUCXO/SIIINe
B OpraHusme, C TOUKHU
3peHus
00111e610/IOTMUeCKUX
3aKOHOMEpPHOCTeM;
OIIK-1.3 U-3 ork-1
Bagets:

-[PaKTUUYECKUMH HaBbIKaMH
MIPUMEHEHHSI K/IaCCUUYeCKUX
METO/IOB MCC/IeJOBAHUS U
HCII0/Ib30BAHUS OCHOBHBIX
010/IOrMUeCK1X 3aKOHOB B
orpeie/IeHUHI
010JIOTHYeCKOro cTaTyca
OpraHu3Ma | IpoBeJIeHuUsT
ayTIKOJIOTMUECKOT0
HCCIeJOBaHMUS.

Kypca, BbITIOJIHSIET
TeKyllye 3a/laHusl 110
aucuuruiiHe. [pu
OTBeTax /I0MyCcKaeT
MaJjioCyleCTBeHHbIe
TOTPELIHOCTH,
HCKa)KeHUs1 JIOTHUeCKOou
roc/e/l0BaTe/IbHOCTH
13/1araeMoro
Marepuasa, HeTOUHYH0
apryMeHTaLiio
TeopeTUueCKUX
TOJI0)KeHUM Kypca.
YMeeT npoBOUTH
HCCJIeIOBaHUs
HeobxoquMbIe JIst
ornpezeieHust
610I0rMUeCKOTo
cTaryca OpraHu3sma.

MarepuaJl 1o TeMam
MO/ Jisl, TPaMOTHO
u3jaraet ero 6e3
CYIIeCTBEHHBIX
OIMOO0K, TIPUBOAUT
(hopMyMpOBKH
onpejie/IeHUH.
Perraer
CUTYyal[UOHHbBIE
3ajaum.

YMeeT IpoBOAUTH
WCC/IeJOBaHUS
HeoOXoMMbIe f1/ist
oripe/ie/ieHust
610/I0rHYeCcKoro
CTaTyca OpraHv3ma.
MoxxeT 00BSICHUTD
TIPOLIeCCHI,
TIPOUCXO/SIIIMe B
OpraHv3Me Ha
pa3HbIX YPOBHSIX
OpraHu3aLuu C
TOUKH 3pPeHust
ob1iebroornuecKn

X 3aKOHOMEpHOCTeH.

BOTIPOCHI, YCBOUT
MaTepHasl B MOJTHOM
o0BeMe 1 CBOOOHO
OPUEHTHPYETCS T10
TeMaM MOZY/Is,
yMeeT BEpHO,
apryMeHTHPOBAHO U
SICHO M3/1arath
MaTepHas rpu
pelleHnn
CUTYaLIMOHHBIX
3ajau. Biageer
HaBbIKaMU
oripefie/IeHUst
OMOIOrMYeCKOro
cTaTyca opraHv3ma.
Mo>keT 00BSICHUTD
TIPOLIeCCHI,
TIPOMCXO/SIIINE B
OpraHu3Me Ha
Pa3HBIX YPOBHSIX
OpraHu3aIuu C
TOUKH 3PEHUs
00111e6110/T0TUUECKH
X 3aKOHOMEpHOCTeH.
Bnageer
TTPAKTHUUeCKUMH
HaBbIKaMU
TIPUMeHeHHSsI
K/TAaCCHUeCKUX
METO/IOB
WICC/IeJOBAHUS U
TIPUMeHEeHHUsI
OCHOBHBIX
OMOJIOTMUeCKUX
3aKOHOB B
oTipe/ie/IeHHH
OMOJIOTUUeCKOr0
cTaryca opraHu3Ma.

Mooynb 11l «HacnedcmeeHHOCMb U USMEHUUBOCMb. J80A0YUSL. DKOA02US»
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Tema: «HaciefcTBeHHOCTb M1 U3MEHUMBOCTb»
KomnbtomepHnoe mecmupoganue (TCk):
Bbibepume 00uH Wiu HeCKo/IbKO 8apuaHmog8 0meemos:
Tema: «HacnenCcTBeHHOCTh U U3MEHUMBOCTb»
IIpu cKpeluBaHUU 0€/10T0 KPOJIMKA C YePHOUM KPO/IbYHUX0H POAM/INCH IIECTh YEPHBIX U
MATH 0e/IbIX KpPoJibuaT. Omnpejie/iuTe reHOTHIIBI POJUTEIeH.
++ - Aa, > -aa
+-AA,>-Aa
+-AA >-aa
+-AA,>-AA
Y pogureneii ¢ I u IV rpynnaMu KpoBH, pe0eHOK MOXXeT HMeTh rpynimy KpoBH.
I
I v IV
v
+1T wmm 111
Y 310poBBIX pojuTenell POANIICA CbIH, CTpPajarinui (eHunKeTanypuen (peneccCuBHbIN
ayTOCOMHBIH npu3HaK). Onpeje/MTe BePOATHOCTh POXKAEHUA JeTell 0e3 aHoOMa/IuH.
50%
+75%
00%
25%
Kapwuii nBer r/jia3 JOMHUHHPYeT Haj roj1yobiM. Y pefeHKa Kaperyjia3oro My>KUuHbI 1
rosiy00r/1a30# )KeHIMHBI 0Ka3a/IMCh ro/1y0ble ry1a3a. ['eHOTHIIBI MO I{BETY IJI1as...
+MaTepH aa
otila AA
Marepu Aa
oTLa aa
+oT1a Aa
JIoMHHHUpYeT MOXHaTas MIepCTh U YepHasi oKpacka. IIpu ckpemiBaHuM MOXHATO# 0e/10i
KPo0/IbUMXa C MOXHAThIM UePHBIM KPOJIUKOM POAWIOCH 6 Kpo/ibuaT, U3 HUX OJJUH —
r/IafKui 0enbid. ['eHOTHIT poAMTEIEH. ..
Kponbunxu AA Bb
+Kposivika Aa Bb
Kposnbunxu AA bb
+Kposiburxu Aa bb
Kposiika Aa BB
JoMUHHpYeT yepHas oKpacka M KOpoTKas mepcrb. MopckKue CBUHKH C YePHOW KOPOTKOH
LIePCThI0, SB/ISIIOIUECs ANreTepo3uroTaMu, CiapuBajIuch C CAaMIlAMH, Y KOTOPbIX
ANMMHHAasA 0easa mepcrb. B ux moromcrBe OyeT Ha0/IHO/JaTHCA. ..
+4 deHoTUna
8 reHOTUIIOB
+4 reHoTHIIA
2 ¢eHoTuna
2 TeHOTHMNA
Eciu npu cKpelyiBaHUH CepbIX KPO/IUKOB B IIOTOMCTBe IOSIB/ISIIOTCS UepPHbIe, cepble U
0esibIe KpPOJIbYaTa, TO...
+I0OMHUHHPOBaHKeE T10 3TOMY MPU3HAKY HEI0JJHOe
JIOMUHUPOBaHUe T10 3TOMY MPU3HaKy MOJHOe
[l0J151 YepHBIX Kposibyat — 50%
+70/151 cepbIX Kposbuatr — 50%
nons 6enbix kpossbyat — 50%
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Kapwuii nBer rj1a3 JOMHHHPYeT Haj roy0biM. Y pe0eHKa Kaperjia3oro My>X4HMHbI 1
KaperJia3ou )KeHII[UHbI 0Ka3a/IuCh roJ1yoble ri1a3a. ['eHoTHNBI MO [BeTy rJias...
Marepu AA

otila AA

+otria Aa

Marepu aa

+Marepu Aa

JI/IMHHBIE YU — JOMMHAHTHBIN PU3HAK, OTCYTCTBHE yIlied — pelleCCUBHbI,
AOMHHHMpOBaHHe HenoyiHoe. OT 0apaHa ¢ KOPOTKHMH YIIIaMH U OBIbI 0€3 yieii 06110
MOJ/Ty4YeHO 4 SITHeHKA ¢ KOPOTKMMH yIIaMH U 4 AirHeHKa 0e3 ymieid. ['eHOTHIIBI pOUTeIeH. . .
Oapana AA

OBLIbI Aa

OBIIbI AA

+0OapaHa Aa

+0OBLbI aa

Ecu y ueioBeKa Kapuii LIBeT I/1a3 U CIIOCOOHOCTH JTyullie BJIa/|eTh MPaBod PyKo#
Hac/leAyHTCs KaK JOMHUHAHTHbIE IPU3HAKH, TO FTeHOTHUII Kaper/ja3oro yeja0BeKa, Jiyyulie
BJ/IQ/ICIOLIIET0 MPABO#i PYKO#, MOXeT ObITh. ..

+aabb

+AaBb

AaBB

Aabb

aaBB

Y apOy3o0B kpyriasi popMa mioja AOMHMHUPYeET HaJ| YAJIMHEHHOM, a 3e/ieHasi OKpacKa — Ha/j
110/10CaToM, NPU3HAKHU HaC/IeJyl0Tcsl He3aBuCcuMO. CKpeCcTU/IM COPT C KPYIJIbIMHU
3e/IeHbIMH IJI0OAaMH (FOMO3HMI0Ta) U COPT C y/|/IMHEeHHBIMH I10/10CaThIMHU IJI0/JaMH
(romo3urora) u nosyunm B F2 niojos...

+yJIMHEHHBIX T10/10CaThIX — 6,25%

+KPYTIJ/IbIX 3e/1eHbIX — 56,25%

YJIMHEHHBIX T0o/10CcaThiX — 8,75%

KDPYTIJ/IbIX 3e/1eHbIX — 75%

YAJIMHEHHBIX 0/10CaThiX — 25%

Y apOy3o0B kpyriasi popMa mioja AOMHUHUPYeET HaJ YAJTMHEHHOM, a 3e/ieHasi OKpacKa — Ha/j
110/10CaToM, NPU3HAKH HaC/1eJyl0TCA He3aBUCUMO. CKPeCcTU/IN COPT C KPYI/IbIMHU
10/10CaThIMHU I/I0JaMH (FOMO3UI0TAa) U COPT C YA/IMHEHHbIMH 3e/IeHbIMH (IOMO3UI0Ta)
ioAaMu ¥ noayunay B F2 niiopos...

KDPYTIJ/IbIX 3e/eHbIX — 8,25%

KPYIJIBIX M0JI0CAaThIX — 6,25%

yIJIMHEHHBIX 3e/eHbIX — 6,25%

+KpYTJIbIX 110J10CaThIX — 8,75%

+yIJIMHEeHHBIX 3e/eHbIX — 8,75%

B reHome yesi0BeKa.......cccoeuneeee.

+22 napel ayToCcoM

23 napsl ayToCcom

44 napel ayTOCOM

46 aytTocom

I'eH, BbI3bIBAIOIIMI reMO(U/IHIO Yy Ue/I0BEKA, PACTIOIOMKEH. c.vveerveessenses

+B X-xpomocome

B Y-xpomocome

B mnape ayrocom

B 8 nape ayrocom
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Marp sAB/sieTCSi HOCHUTe/NbHUIlEM TreHa I[BeTOBOM CJIeNOThl, OTel pa3/MuaeT LBeTa
HOPMaJ/IbHO. B MOTOMCTBE LIBETOBAsi CJIENOTA MOXKET OBITb...cccveeusereosess

Y Bcex cbIHOBeU

Y Bcex pouepent

Y nonoBuHbI foUepent

+Y 10JIOBUHBI CbIHOBEU

I'eHoTHN y TPeXBETHOM (UePernax0BOoi) KOIIKH.......cceereressnes

XBXB

+XBXP

XbxP

MN3MeHUHUBOCTb, He CBSI3AHHAA C U3MEHEHUEM FeHOTHUIIA. ...ueeerversssens

+OnpepesieHHas

Heonpepenennas

+®eHoTUTTHYECKAs

+MoaudukaloHHast

HAcnonb3oBath MOJU(UKAILUOHHYH) M3MEHUMBOCTh [/isi CO3/laHUSl HOBBIX TIOPOJ
JKMBOTHBIX.cossueeessssssnes

MoxxHo

+Henb3s

Jiss Mo (pUKAIMOHHOM N3MEHUUBOCTH XapaKTepHO

SABnsieTcst Heoripe/ie/ieHHON W3MEeHUUBOCTbIO

+CpeJHue 3HaueHWs MPYU3HAKOB BCTPeUar0TCs yaille, ueM KpaliHue

KpaliHve 3HaueHUs1 NIPU3HAKOB BCTPEUAOTC yallle, ueM CpeiHUe

+OJuH ¥ TOT )Ke TeHOTHIT B pa3HbIX yCJIOBUSX Cpe/ibl hOpMUPYeT pa3uuHbie (heHOTHUIIbI
Eciu cOpuTh 1IepCTh Ha CHHHE TOPHOCTaeBOr0 KPOJMKA M COfiep)KaTh ero Mnpu
TemmepaType 30°C.......ceeeerunns

Ha yxe BbIpacTeT 111€DCTh TaKOT'O ’Ke 1IBeTa, Kak U Obla

+BripacTeT Genasi 111epcTh

BripacTeT cepas 11epcThb

[IlepcTh He BbIpacTeT

ITopoaucThIX TeIAT COAep)Ka/M B IVIOXUX YC/I0BUSAX, KOPOBbI BHIPOC/IH HU3KOPOC/IBIMHU U
BMecTo oxxupaembix 5000 kr mosioka aaBaau 000 kr B roj. IIpogyKTUBHOCTH MOTOMCTBA B
XOPOIIUX YCTIOBHAX JO/DKHA OBITDB...coueeseeresresess

+o 5000 Kr MOJIOKa B rof,

Oxkono 000 Kr MoJioKa B roJ

3MeHUHMBOCTD, CBSI3aHHAA C U3MEHEHHUEM TeHOTHIA.....ccceueerrneenns

OrnpeneneHHas

+HeoripenenenHas

deHOTUNIMYECKAS

MoaudukaloHHas

IlepekoMOMHAMA  reHeTHYECKOro  MaTepuasia MPH  MOJOBOM  Pa3MHOXXEHHH
111010) % (b'(1 71 1 i (R

Bo Bpems c/iusiHMsS Tamer.

Tenodasy 1

Bo Bpemsi KOHBIOT AL,

+B anadasy 1

+Bo Bpems KpOCCUHTOBepa.

B Mmetadasy 2

+B anadasy 2

B Tenodasy 2

B metadasy 1

B nipocdasy 2
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Pa3HOBH/HOCTH XPOMOCOMHBIX MYTAI[AH.....cceruerreneeses
[Tomuruonus

+/I3MeHeHre CTPYKTypbl XPOMOCOM

IToTepst yuacTka XpOMOCOMBI

VI3MeHeHVe CTPYKTYyphI FeHa

ITepeBOpPOT yuacTka XpOMOCOMBI

['eTeporuionvs

YaBoeHue yyacTKa XpOMOCOMBI

[TepeHocC yuyacTKa OZHOM XpOMOCOMBI Ha JIPYTYIO.

BepHBbIe CYXKACHHA...ccceerureerennees

+MyTaloHHas U3MEHUMBOCTb MPUBOJUT K U3MEHEHHIO FeHOTHIIa.
V3MeHeHWs1, MOSIBUBLLIMECS B pe3yJ/bTaTe COMAaTWUYeCKUX MyTalWid Hac/leAylOTCsl MPU M10JI0BOM
PasMHOKeHHUHU.

+MyTaloHHas U3MEHUMBOCTb UCIIO0/b3YeTCs /151 CO3/IaHHsI HOBBIX COPTOB PaCTeHUM.
+KoMmOnHaTHBHasi U3MEHUMBOCTb UCII0/Tb3YeTCsl /ISl CO3/IaHKsI HOBBIX COPTOB pacTeHui.
BepHBbIe CYXKACHHSA. ...cceeeeeerennees

BonbLIMHCTBO MyTaLUii M0/1e3HbIe

+BOo/bLIMHCTBO MyTaL1ii BpeJHble

+BO/BLIMHCTBO MyTaL1ii peLjeCCUBHbI

ComaThueckrie MyTallii BO3HMKAIOT B MOJIOBBIX K/IeTKax
I'omorameTHbI OPraHU3MbI MYIKCKOI'0 I10JIA...cccerseeecsseeees

+Y nTuyn

+Y npecMbIKaroLIUXCA

Y ABYKPBLIBIX

Y mnexkonuTarommx

B reHoTHIIE YeTIOBEKA.....cccueeenneees

22 ayTOCOMBI

23 ayTOCOMBI

+44 ayTOCOMBI

46 ayTocoMm

I'eH, BbI3bIBaIOIMI IBETOBYIO C/ICMIOTY Y Ue/I0BeKa, PACIIOI0KEH. ...cccrueeveennees
+B X-xpomocome

B Y-xpomocome

B mape aytocom

B 8 nape aytocom

I'enbl, HaxogAIMECH B Y-XPOMOCOME MEPeJAIOTCSH.ereeeecessenennses
+OT 0TLia CbIHOBBSIM

Or oT1ja fouepsim

OT oTLa BCeM JeTsaM

OT MaTepu CbIHOBBSIM

BepHoe yTBep)XeHHE /I IOJIOBBIX XPOMOCOM......eeeerereecenes
[TonoBble XpoMOCOMBI X U Y MOJIHOCTBIO TOMOJIOTUYHBI APYT APYTY
+ITonoBbIe XpOMOCOMBI X ¥ Y TOMOJIOTMUUHBI IPYT JPYTY 10 HEOOBIIOMY YYaCTKy
Boo011je He UMEIOT TOMOJIOTHYHBIX YYaCTKOB

I'eHOTHN y PBDKero KOTa U YePHON KOIIKH....cceerveerneene

Y kora X®Y, y xomku XBXEB

Y kota X°Y, y komku XBXP

+Y kora XBY, y komku X°XP

Y kota XY, y komku XBXEB

YnpaBaaTh AOMUHHPOBAHHEM NMPHU3HAKOB.....ccoveerreeereee

+MoyKHO, BO3/IeliCTBYSI (paKTOpamu Cpefibl

Henwb3s, 1oMUHMpOBaHUe 3a/10’)KEHO B T€HOTHUITe OpraHr3Ma
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Jist 3Bo/mionU MOJU(PUKALUOHHAS U3MEHUUBOCTb...ccovveessresssess

He vimeet 3HaueHust

+ITo3Bo/sIeT TPUCTIOCOOUTBCS K PAa3/IMUHBIM YCIOBUSIM Cpe/ibl B TIpefiesiax HOPMbI Peakiuu
TPHU3HAKOB

[TpUBOAWT K U3MEHEHUIO TeHOTHUIA, BEDKUBYT HarboJiee IPUCIIOCOO/IeHHbIE OPTaHHU3MBI
[TpyUBOAUT K IepeKOMOWHALIMK FeHeTUUYeCKOH HH(OpMaIiu

BepHoe CyKXAeHHE.........cceeeeunee

MoaudukaiioHHasi U3MeHUUBOCThb TIPUBOZUT K U3MEeHEeHUI0 reHOTHUIIa

M3MeHeHs1, TIOSIBUBILIMECS B pe3yJibTaTe MOAUGDUKAI[MOHHON U3MEeHUMBOCTH, HaC/IeAyIOTCS
MoaudukaiioHHasi U3MeHUUBOCThb UCTIONb3yeTC s [Jisl CO3/IaHUsI HOBBIX COPTOB pacTeHU
+¥Y KaXKZ0ro rpr3HaKka CBOSI HOpMa peakLuu

Kopens oayBaHumKa paspe3a/sid Momo/iaMm, OJHY IOJIOBUHKY BbIpalidBa/id Ha JIyry,
APYTYI0 BBICOKO B ropax. Y BbIPOCIIMX pacTeHHMH (KPYyMHOro Ha JIyITy M Ma/IeHbKOro B
ropax) B3si/IM ceMeHa M MOCesi/Ii BMeCTe, Ha JIYTy. Pe3y/IbTaT.....ccccceeeeuecens
+ITotomcTBO By/IeT HEpA3TUUMMO

IToTOMCTBO OT BBIPOCIIIETO B rOpaX O/lyBaHUMKA OyZIeT Mesibue

[ToTOMCTBO OT BBIPOCIIIETO B TOPAaX OJyBaHUWKa OyJeT KpyrHee

Pa3HOBUJHOCTH F€HOMHBIX MYTAI[HM....ccorrereseeeees

+Tonuruionaus

+Monocomust

+Tpucomus

+ITonucomus

V3MeHeHMe CTPYKTYPbl XpOMOCOM

V3MeHeHMe CTPYKTYpPhI reHa

+T"eTeponionaus

MyTarijus, cBsi3aHHasi ¢ NpUo0peTeHHeM JIMIIHeH XPOMOCOMBI B reHOTHIIe (2N +)...
[Tonurnougust

+T"eTeporionaus

XpOMOCOMHas MyTaLus

['enHast myTaums

OcHoOBHBIE THIbI HACTEeACTBEHHOU U3MEHUHUBOCTH.....cuceereeesnees

+MyTaloHHasi U3MeHUHMBOCTb

OrnipepiesieHHast U3MEHUMBOCTb

®eHOTUNIMYECKAs! U3MEHUUBOCTD

+KoMOnHaTHBHas U3MEHUHBOCTh

I'enoTHIIOM Ha3bIBaeTCHA COBOKYIHOCTh .

[TpaBU/IbHBIN OTBET: T€HOB

Urto MbI Ha3biBaeM (peHOTHIIOM?

+1. COBOKYITHOCTb BHELLIHUX [PU3HAKOB U CBOWCTB OpraHu3ma

2. COBOKYITHOCTb BCeX T'eHOB OpraHui3ma

3. COBOKYITHOCTh BCeX I'€HOB Y BHELIHUX IPU3HAKOB

4. coBokynHocTh JIHK opranusma

[TpaBU/ILHBIM OTBeT: 1

Kakoe cooTHomieHue 1mo ¢eHOTUNY Yy MOTOMKOB BTOPOrO MOKOJIEHHS NMPH JUTHOPHHOM
CKpeLjuBaHuU?

1:2:1

9:3:4

+9:3:3:1

1:2:2:4:1:2:1:2:1

Kakue npu3sHaky Ha3bIBaKTCA CLEN/ICHHBIMMU C 110/10M?

+TIPU3HAKH, T'eHbl KOTOPBIX HAXOZATCS B MTOJIOBBIX XPOMOCOMAaXx

MPU3HAKK, TeHbl KOTOPbIX HAXOZATCS B ayTOCOMax

103



MIpU3HaKY, T'eHbl KOTOPBbIX HaXOAATCS B XpPOMOCOMax

TIPU3HAaKY, T'eHbl KOTOPBIX HAaXOAATCS B LIUTOIIa3Me

Kakue a30THCTBIe 0OCHOBaHMSA BXO/JAT B COCTaB MoJieKyJibl [THK?

aJleHUH, T'yaHuH, ypaLy/l, LIATO3UH.

+a/leHrH, T'yaHuH, TUMUH, [IJUTO3HH.

aZleHUH, T'yaHuH, TUPO3UH, LINTO3UH

aJleHVH, TYaHWH, TUMUH, METHOHUH

Kakoiit Habop XpoMoCOM Ha3bIBAeTCS ranIOH HbIM?

TIOJTHBIN HabOp XPOMOCOM COMAaTHYeCKUX KJIeTOK

+ Habop XPOMOCOM TOJIOBBIX K/I€TOK

HabOp XpPOMOCOM KJIETOK TKaHel Tesia

HabOop IM0JIOBBIX XPOMOCOM

Yto MBI Ha3bIBaeM peruiuKanuen?

cuHTe3 PHK

cuHTe3 Oeska

+cunre3 [JHK

cuHTe3 ATD

B nape anbTepHaTUBHBIX IPU3HAKOB, KAKOM Ha3bIBaeTCsl JOMUHAHTHBIM?
TNIpU3HAK, KOTOPBIM He TIPOosiB/IsieTCs BHelllHe y TuopuzioB f1

+TIpU3HaK, KOTOPKIN TIPOsiB/IsieTCs: BHelliHe y rubpu/os f1

TIpU3HaK, KOTOPbIW MIPOSIBJISIETCS] Y TIOTOMKOB Yepe3 MOKOJIeHHe

TNIpU3HAK, KOTOPBIM He Bcera nposieisiercsi y rudpuos f1

Oco0b C KAKUM reHOTHIIOM Ha3bIBaeTCsi FTOMO3UIOTHOM?

+ocobb, KOTOpasi TOJiyuaeT OT CBOUX pOJUTeNeldd TeHbl OJHOIO0 COCTOSIHUSI WM TOJIBKO
JOMVHAHTHBIM W/ TOJIBKO peLleCCUBHBIN

0co0b, KOTOpast 110/IyyaeT OT CBOUX POZUTesIel TeHbl pa3HOT0 COCTOSTHUS

0co0b, KOTOpast 110/IyyaeT OT CBOMX POZUTe/el JIOMUHAHTHbIE 1 pelleCCUBHbIE TeHbl
0co0b, KOTOpast 10J/IyyaeT OT CBOUX POJUTe/ el 0jMHAKOBbIe M0/I0Bble XPOMOCOMBI

Oco0b C KAKUM reHOTHIIOM MbI Ha3bIBaeM reTepo3uroTHHIM?

0cobb, KoTOpasi Moy4yaeT OT CBOMX POAMTeJel TOIbKO IOMUHAHTHbIE I'eHbl
+0c00b, KOTOpasi MoTy4aeT OT CBOMX PO/IMTe/Iel reHbl pa3HOr0 COCTOSIHHS
0cobb, KoTOpasi TIoTy4YaeT OT CBOUX POAUTENel pelieCCHBHBIE TeHbI

0cobb, KoTOpasi TIoTy4aeT OT CBOMX POAUTeNel 0JUHAKOBbIE TI0JIOBbIE XDPOMOCOMBI
Pa3pen reHeTHKH, U3y4YaloI[Uil HaC/1ej0BaHHe aHTUT'eHHBIX CHCTeM, Ha3bIBaeTCsl:
+UMMYHOI'€HeTHKa

MMMYHOJIOI s

o0I1iasi reHeTHKa

LIUTOTreHeTHKa

Kakwue reHoruns! 00pa3yroT 4 Tuna ramer?

Aa

+AaBB

AaBs

+4. AaBBCc

BbiGepuTe roMo3UroTHbIE FeHOTHIIBI

+AA

Aa

AABb

+AABB

Kakwue resorunsl 3Haere?

+/JOMHMHaHTHasi TOMO3UroTa

+reTepo3urora
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+peneccrMBHasi TOMO3UIoTa
JOMUHAHTHast reTepo3urora

Y craHOBUTE COOTBETCTBHE MeXay nNpaBu/idaMu MEHﬂEIIH 1 UX COAePKdHHEM

1. nepsoe npasuio Menzesns

1. KaXasd Iapa a/i/ie/IbHbIX T'€HOB BeJeT cebs He3aBUCUMO
OT APYTUX I1ap a/l/Ie/IbHbIX T'€HOB

2. BTOpOe npaBusio MeHgens

2. TpU CKpelIVMBaHWM [BYX TOMO3WIOTHBIX 0cC00eit
OT/INYAIOLUXCS OJIHOU rnapou KOHTPaCTHBIX
(ayIbTEpHATHBHBIX) NpU3HAKOB BCE MIOTOMCTBO
MO/Ty4aeTcs eAMHO00pa3HbIM Kak IO TeHOTHITY, TaK U T10
beHoTuny

3. TpeTbe nipaBuiI0 MeHzess

3. NpU  CKpelMBaHUM  TeTepo3UroT  I10/y4yaeTcs
pacljervieHie TI0TOMCTBa TII0 reHoruny 1:2:1, 1o
¢enortumny 3:1

4. mipu ckpeiuBanuu rubpuzga fl c ¢opmoii, Hecyieit
[AHHYIO Tapy asiejied pelieCCUBHbIX B T'OMO3UI'OTHOM
COCTOSIHUU TI0Jly4aeM TIOTOMCTBO C COOTHOLLEHWU 110
reHotuny u perotuny 1:1

[TpaBunbHbIN OTBET: 1-2; 2-3; 3-1.

Y craHOBUTE COOTBETCTBHE MEXay BUaaMu oco0eii ¥ TUIIAMH XpOMOCOMHOI'0 ormpeae/1eHus

noJjia
1. muesna 1. ¢ XX, ¢XY

2. Kypuua 2. $ZW, ¢ 77

3. UejIoBeK 3. ¢XX, ¢X0

4. Ky3HEeUMK 4. ¢22n, 9n

[MpaBunbHbIN OTBET: 1-4; 2-2; 3-1; 4-3.

OpraHuswmsli, Hecylue qy)XKepoJHbIe reHbl Ha3bIBAlOTCsA

HpaBPIJIBHBIfI OTBeT: TPAHCT€HHbIMHA

YTo NOHMMAIOT MO/ MOHATHEM «MYTaLUs»?

HeHac/1eACTBEHHbIE HN3MEeHEeHU
HacC/1eJCTBEHHBIMH CTPYKTYPaMH

IIpHU3HdKa, OpraHa WA CBOI‘/JICTBF:L O6y€]’[0BJ’I€HHbI€

+Hac/eCTBeHHbIe U3MeHeHMs IpH3HakKa, opraHa Uiun CBOI‘/JICTBEI, 06YCJ'IOBJ'IGHHI)IE HN3MeHeHUaIMHU

Hac/1e[JICTBEHHBIX CTPYKTYP
HOBOEe COUeTaHue reHOB MpPU Meiio3e
V3MeHeHUs B CTPYKTYype si/pa

YacroTa MposAB/I€eHUsA I'€eHd HA3bIBAETCHA

+11eHeTPaHTHOCTh
3KCIIPeCCUBHOCTh
KOHKOPJJAHTHOCTD
aIIUTUBHOCTD

CreneHb (DeHOTUNNUECKOr0 TPOSAB/IEHMA TreHa KakK Mepa CWIbl ero JeicTBuS,
onpejeisieMas M0 CTelleHH Pa3BUTHUS MPU3HAKa Ha3bIBaeTCs

[IEHeTPaHTHOCTh

+ 3KCIIpecCUBHOCTb
KOHKOP/ZJaHTHOCTD
a4 IUTUBHOCTD

Kak Ha3bIBaeTcsi Hac/ie/JoBaHHEe aHOMA/IUH, KOr/jJa Hac/1eCTBeHHbIN ed)eKT NMPOAB/IAeTCA

He B Ka)X/IOM MOKOJ/IeHNH?
ayTOCOMHO-/IOMUHAHTHBIN
+ayTOCOMHO-peL|eCCUBHBIN
JIOMUHAHTHOE, CLIelVIeHHOe C M0JIOM
peLiecCMBHOE, CLeTJIeHHOE C TT0JIOM
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Y 60/IbIIMHCTBA 3YKAPHOT I10J1 3aK/1a/[bIBAETCA B:

[0 OIIO0TBOPEHUs

+ B MOMEHT OILJIO[JOTBOPEHUsI

T0CJ/Ie OIUIOZ0TBOPEHUs

PaHHEro MOCTHATa/JILHOIO Nepuoja

MyTareHsl, BbI3bIBaloIye HHAYLIMPOBaHHbIE MyTal{U{
+¢usnyeckre

+XUMUYecKre

arpoHOMHYeCcKue

TeXHOJI0rMYecKye

Bri0epuTe Kakue MyTareHbl MOT'YT MPUBECTH K MyTaliHsAM
+UOHU3MPYIOLLlee U3/TyYeHre

+BUPYChI

JIBIDKeHHe BeTpa

JIBIDKEeHHe BOJIb

Tunbl HaceJ0BaHUA TreHeTHUeCKHUX aHOMaJIUi:
nosnvakTopaibHoe

+ayTOCOMHO-OMHWHAHTHOE

+ayTOCOMHO-peL|eCCHBHOe

+ CLIeIJIeHHOe C [10JIOM

Y cTaHOBHTE COOTBETCTBHE MEX/Y MeTO/JaMU U3yUeHHsI B TeHeTHKe H X COfiep)KaHHueM

1. T'eneanornueckui 1. CocTouT B CKpelllMBaHWU B psjie MOKOJeHUM OpraHvW3MOoB,
pa3/MUaroLMMUCS pa3/MYHbIMU TpU3HAKaMU, U H3YUYEHUU
TIOTOMCTBA.

2. lluToreHeTruecKuit 2. 3ak/ouyaeTcsl B TOM, UTO Hac/lefloBaHHUe MPU3HaKa U3y4aroT

IMyTeM aHaA/IM34d I1epeadr ero riIoOTOMCTBY B LI€/IbIX CEMbAX UJIU
rpyInax, ajad 4ero CoOCTaB/IAKT POAOC/IOBHEIE.

3. UmMyHoreHeTH4eCKuit 3. 3akaouaeTcss B UM3yueHUM CTPOEHHsI XPOMOCOM, UX
peryMKalii U (PYHKIMOHUPOBAHUs,  XPOMOCOMHBIX
repecTpoeK ¥ W3MeHUMBOCTH YKCIa XPOMOCOM

4. T'ubpugonoruyeckuii 4. 3akmouaeTcss B U3y4YeHWH TPYII KpOBH, OenkoB W

(hepMeHTOB CHIBOPOTKU KPOBU TKaHeH.

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

3aKoHBI HaC/IeJCTBEeHHOCTH BIiepBbie c(hopMy/IHpoBaJl .

[TpaBusibHbIN O0TBeT: I'. MeHze/b

AHOMa/IMH, peAKO BCTpeuaeMble B IOMYJ/IALUAX, HAC/IeyI0TCS 110 THIy Hac/le/[0BaHMs

+ ayTOCOMHO-/IOMUHAHTHBIN

ayTOCOMHO-peL|eCCUBHbBIN

JIOMUHAHTHOE, CLIeTlJIeHHOe C I10JI0M

peliecCMBHOe, CLielJIeHHOe C I10JI0M

Y KpynmHoro poraroro cCKoTa yepHasi MacTb JOMUHUPYeT HaJ KpPacHOW, a KOMOJIOCTb Ha[,
poraroctbio. IIpu cKpeluBaHMU YePHbIX KOMOJIBIX POJUTe/leld MOJyYU/IM KPacHOro
poraroro TejeHka. Omnpe/e/iuTe reHOTUIIBI ee PO/UTe IeH:

AABB, aaBB

+AaBb, AaBb

AABbBb, aaBB

aaBB, AaBB

AABB, aabb

OCHOBHBIM MeTO/I0M AMarHOCTUKH XPOMOCOMHBIX aHOMAJ/IU SIB/ISIeTCA:
+LUTOreHeTUYeCKUM

OMOXMMHUeCKUH

OJTM3HELIOBBIM
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(beHOTUNMUECKOTO aHa/I13a
BHOXHMHUYECKHIH METO/] BbISIB/ISIET:
XPOMOCOMHBIe abepparyu
XPOMOCOMHBIe 60/1e3HH

+00s1e3H1 0OMeHa BelecTB
reHOMHbIE MyTalin

Hanuuue B momy/isiiiy JieTa/lbHBIX U JJPYrUX OTPHLIATe/ILHBIX MYTaljUii, BbI3bIBAIOIIUX
MpH Tepexojje B TIOMO3MIOTHOE COCTOAAHHE THOeJb 0co0eld WIM CHWKEHHe HX

JKU3HECIOCOOHOCTH

+ reHeTHUECKUI TPY3

Jpeti¢ reHoB

VHOpUAUHT

3KCITPECCUBHOCTh

IIIIP no3BoJisieT 00HAPYKHUTD ...
AT®

+JHK

AMK

Al

Kakas u3 cxem COOTBETCTBYET aHA/IM3UPYHOILIEMY CKPGH.[HB&HI/IIO?

+AABB x aaBB
+AaBB x aaBB
AaBB x AABB
AapB x aaBB

Eciu pojuTen UMelOT MEPBYI0 M UeTBEpPTYI0 I'PyNIibl KPOBH, TO KAaKyl rpymnmny KpoBH

MOTYT UMeTh UX /IeTH
TepBYIO

+BTOpPYIO

+TpeThio

YeTBEPTYIO

Kakue u3 nepevdruCc/ieHHbIX NMNIPU3HAKOB CIIEIVIEHDBI C ITOJIOM Y Ye/IOBeKa:

pocT
+1a1bTOHU3M
LIBeT IJ1a3

+ remodunus

YcTraHoBHTE COOTBETCTBHE MeX/y IpynmnaMu 0o/ie3Heil B 3aBHCUMOCTH OT COOTHOIIEHHUSA
HaC/IeACTBEHHOCTH U CpPeAbl U MX CO/lep)KaHHeM

1. HacnecTBeHHbIE 60/1€3HU, 00YC/TOBIEHHbBIE
reHeTUYeCKUMU (pakTopaMu

1. TIpy KOTOPBIX OCHOBHBIM 3THOJIOTMUECKUM
(haKTOpOM SIBJISIFOTCS YCJIOBUS CPe/ibl, OZIHAKO
riposiBjieHre 60Jie3HN 00YCIOBIEHO U
reHeTHYeCKUMU (haKTopaMu

2. HacJieicTBeHHbIe 00s1e3HU, 00y C/IOB/IEHHbIe
BpeJHBIMHU I'eHaMHU

2. TIpY KOTOPBIX OCHOBHBIM 3THOJIOTUYECKUM
(hakTOpOM SIBJISIETCS] YC/IOBUSI CPe/ibl

3. Hac/IeJCTBEHHO-CPeIoBbIe O0/Ie3HU

3 06yc/10B/IEHBI TEHOM, HO T1pY TIPOSIBJIEHUH
HY>KHBI OIpe/ie/IeHHble YCI0BUSI Cpe/ibl

4. cpeioBble (3K30TeHHbIE)

4. 00yC/10B/I€HBI TEHOM, TIOTyYeHHBIM B
pe3yJ/ibTaTe MyTalliH, OJJHAKO CpPe/ia MOXKeT
TOJIbKO YCUJIUTh WK 0C/1a0UTh MPOsIB/IEHHE
6o/1e3HU

5. 00yC/I0B/IeHBI U3MEeHEeHUsIMH,
BO3HUKAIOLIMMY B IOTOMCTBE B pe3y/ibTare
HOBBIX COYETaHUM MPU3HAKOB U CBOMCTB IMpPHU
CKpeLIMBaHUsX
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[TpaBusnbHbIM OTBeET: 1-4, 2-3, 3-1, 4-2

KoHnTposibHasi padoTa no Teme «Hac/ie;CTBeHHOCTb 1 H3MEHUYHBOCTb»

Bapuanm 1

1. loub AanbTOHMKA BBIXOAUT 3aMY’K 3a CbIHa JPYrOro AaJbTOHHKA, MPUYEM >KEeHUX U HeBecTa
pa3MuaroT 1jBeTa HopMasibHO. KakuMm OyieT 3peHue y UX feTeid?

2. B reHoTtune mofeid, ctpajaroumx OosesHpro KisiiiHdenrtepa, MMeercs He Tapa, a TpOWKa
nmoJyioBbIXx xpomocoM- X, X, Y. C KakuMH HapylIeHUsMH Mei03a MOXKeT ObITb CBSI3aHO
BO3HMKHOBEHHE TaKOr0 HEHOPMAaJbHOIO0 XPOMOCOMHOTo Habopa? IlepeGupasi Bce BO3MOJKHbIE
C/ly4yau, YKa)KATe pyrve BO3MO)KHbIe OTK/IOHEHUs] OT HOPMbI KOMITJIEKCa MOJIOBBIX XPOMOCOM B
reHOTHIIe YyeloBeKa.

3. Kak onpezieiuTh cLer/ieHHe TpU3HakKa C Y-XpoMOCOMOM, € X -XpOMOCOMOM?

4. B pe3ynbrare yero passuBaercsi cuHApoMm IllepemeBckoro-TepHepa?

5. Kakue Tumnbl HaciefoBaHUs TMPU3HAKOB Bbl 3HaeTe. [IpuBeauTe TpuMephbl pa3HbIX TUIIOB
Hac/1e[J0BaHUsI

Bapuanm 2

1. MyKurHa C HOpMabHOW CBEPTHIBAEMOCTHIO KDOBU B3BOJIHOBAH U3BECTHEM O TOM, UTO CeCTpa
ero >KeHbl poJi/ia MajburKa ¢ reModureii (OH JymMaeT O 3/J0pOBbe CBOMX Oyayiiux zeteii). B
Kakoil Mepe MOr/0 Obl ero yCmoKOUTb COOOIIeHre, UTO Cpefid POACTBEHHUKOB €ro >KeHbl 10
MaTepUHCKOMW JTMHUY reMo(u/vst HUKOTAa He Hab/ro1anacs?

2. CuHJaKTHUIMSI — aHOMaJvsi, BbIp@KAKIIAsACA B CpaljeHMd 2 W 3 TiajblieB, TeH
KOHTDOJIUPYIOLLIMN  [aHHBIA TIpU3HAK HAXOAUTCA Ha Y-xpomocome. Orel; 60sbHOM
CUH/AKTU/IMEH, B CeMbe MaTepu oOTel| Takke Oblm OomeH 3TUM 3abosieBaHMeM, KaKoOBa
BEPOSITHOCTh POXKZAEHUs JleTel C 3TUM 3abosieBaHUEM B ceMbe?

3. Kakuve npu3Haky HacaenyroTcs 1o X-CLielVIeHHOMY peLieCCUBHOMY THUITy? X-CL{eIJIEeHHOMY
JIOMUHaHTHOMY TUNy? Kak OHU MpOSIBJISIOTCS

4. B pe3ynbrare yero pasBuBaetcsi cuHApom Kisiindenrtepa?

5. KakyvM MeToZiamu M3y4aroT Hac/1eCTBEHHOCTh YesioBeKa?

Tema: «IJBOIIOLMSA OPraHUYECKOro MUpa»
KomnbtomepHoe mecmupogarue (TCk):
Bbibepume 00uH uiu HecKo/IbKO 8apuaHmos8 omeemos:
TeMa « OBO/IIOLIMS OPraHUUeCKOro MUpPa»
Mopdonornueckum AokasareabcTBoM 3Bosonuu HE saBiasiercs...
3/IeMeHTapHbIN COCTaB KJIeTKU )KUBOTHBIX U pacTeHUI
eIMHBIM TJIaH CTPOEHUsI BepDXHUX KOHEUHOCTe M/IEKOTIUTAIOLUX U 3eMHOBO/IHBIX
+IBYCTOPOHHSI CHMMETPHS TeJla XOPA0BbIX
rOMOJIOTUYHBIE OpPraHbl
OMOpH0/I0rHYeCcKHUM JI0Ka3aTeabcTBoM 3Bosnioiun HE aBasercs...
+eIMHBIN TJIaH CTPOEHUSI CKeJleTa XOP/J0BbIX
pasBUTHE BCeX OPraHU3MOB U3 3UT'OThI
Ha/ure kabp 1 >kabepHBIX I1ieJiel y 3apo/ibliiiel yesioBeka ¥ 3eMHOBO/HBIX
OUoreHeTUUeCKHUA 3aKOH
Buoreorpaduueckum goKa3arenbcTBoM 3Bosonnu HE siBisieTcs. ..
+HUCTOpPHUYECKUH PsiJi U3MEHEeHUM B CTPOEHUU Mepe/IHer KOHEUHOCTH JIoIaJiu
oCcTpoBHas ¢iopa
OCTpoBHas (ayHa
Hasiure oOIMX BUIOB pacTeHui Ha CeBepoaMepUKaHCKOM W EBpoa3naTCKOM KOHTHHEHTe
Pypumenrtom uenoseka HE saBisiercs...
+MHOT'0OCOCKOBOCTb
MUraresbHasi epernoHKa
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KOITUMKOBbI€ [T03BOHKU

BOJIOCSTHOU MTOKPOB Tesia

AnanornynbiMu opranavmu HE siBasrorcs...

+IIepe/iHssl KOHeYHOCTD JIATYILKU U KPbLJIO ITULbI

KPbUIO 6a00YKM U KPBIJIO JIeTy4eld MBILIH

LLIUIIBI PO3bI M KOJIFOUKM KaKTyca

poroIIe KOHeYHOCTH KpOTa U Me/IBeIKU

HE siB/sieTcs IPUHIUIIOM 3BO/IIOIMMOHHOr0 yuenus Y. JlapBuHa ciiejyoliee 1oJio)keHue. ..
+10/, leficTBreM fipeiipa reHOB B MOMYJISILIMSAX MOXKeT COXPAHSAThCS ajljiesib, CHUKAOLUM
YKU3HECIoCoOHOCTb 0Ccobei

KaX/IpIl BUJ| CITI0COOEH K HeOTPAHUYEHHOMY Pa3MHOKEHHIO

B TIPUPO/Ie BLDKUBAKOT M OCTaBJISIIOT IIOTOMCTBO HarOosiee pucriocobieHHbIe 0COOH
TI0/] IeliCTBMEM eCBEHHOT0 0TOOpa MPOUCXOUT 00pa3oBaHUe HOBBIX BU/IOB
OMOpHoIOrHYeCKHUM J0Ka3aTeabCcTBoM 3Bostonuu HE siBisiercs...

pasBUTHeE BCeX OPraHU3MOB U3 3UTOThI

+0011{1ii T/IaH CTPOeHUS KJIeTKU

TIOBTOpeHHe 3TaroB (uioreHe3a Ha SMOPHUOHAIBHOM CTa/[UM Pa3BUTHS XOPJOBBIX
+yHUBepCa/bHOCTb 'eHeTUYeCKOI0 Kozja

Pyaumenrtom yennoBeka HE saBiasercs...

YILHbIe MBILILIbI

arreH uKC

TpeThbe BEeKO

+auadparma

ITo Y. lapBUHY — H13MEHYHBOCTb Y OPraHU3MOB ObIBaeT...

BHeIIIHAA

BHYTpeHHAA

+omnpe/eneHHas

+HeomnpeeneHHas

1jesilecoobpasHast

JloKasaTe/1bCTBa HCTOPUYECKOr0 Pa3BUTHSA )XKMBOH NIPUPOABI. ..

+y BCeX OpraHM3MOB e/JUHbIM MPUHLIMN OMOCHHTe3a 6erka ¥ HyK/IeMHOBBIX KUCIOT
abCoMIOTHO BCe )KUBble OpraHU3Mbl KIMEIOT OJJUHAaKOBOE CTPOEHHe K/IeTOK

+y BCeX OpraHM3MOB eJJUHbII ITPUHLIMI FeHeTUYeCKOr0 KOJUPOBaHUs

BCE OpraHU3Mbl IOCTPOEHBI U3 OJJMHAKOBbIX Oe/IKOB

BCe OpPraHu3Mbl UMEIOT O/JMHAKOBbIM MUHepa/bHbIA COCTaB

AHa/NOrMYHBIMH ABJIATCA OPraHbl...

BEepXHsAA KOHEUHOCTh YesIoBeKa

+KOHEeUHOCTbL MeJJBe 1K1

KPbL/IO JIeTyuYel MbILIH

+KOHEUHOCThb KpoTa

IIJIaBHUK KUTA

IIaneoHTO/10rMYeCKUMH A0Ka3aTe/1bCTBAMH 3BO/IIOLUH AB/IAKTCA. ..
CXOJHBIE 3apO/bILIN

O/IMHAKOBBIE SHepreTUyecKue LUKIIbI KIeTOK

+OKaMeHeBIlI1e CTBOJIbI IepeBbeB

+0oTreyaTku paKOBUH

cxoactBo (ayHbl EBpasuu u CeBepHOil AMepUKU

3HauenueM yuyenus Y. /lapBuHa AB/IAKTCA. ..

+00BsicCHeHHe BO3HUKHOBEHUS ITPUCIOCO0/IEHHOCTH )KUBBIX OPraHM3MOB K BHEIIIHEH cpefie U ee
OTHOCHTEJIbHBIN XapaKTep

oOHapy>keHHe HOBBIX MTOPOJ, JKUBOTHBIX

OTKPBITHE HOBBIX COPTOB paCTeHNU!
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BBeJleHVe B HAyKy TePMUHA «II0MYJIAL{HS»
+pacKpbITHe JBWXKYLUX CUJT SBOTIOLUN

CBujeTe/1bCTBOM 3BO/IIOIUM CTy)Kar...

KOHBEPIreHThI

+aTaBHU3MBbI

aHaJIoru

rOMOJIOTH

+pyMMEHTbI

OTneyaToK JpeBHel NTHIIbI ADXeoNnTepPUKCca MMeeT UepThl MPeCMbIKAKIINXCA. ..
CX0/ICTBO (hOPMbI T'OJIOBBI

+Haymuue 3y06oB

0/IMHAaKOBOEe KOJINUeCTBO KOCTel

CX0ACcTBO (hOpPMBI TYJIOBHUIL[A

+Ha/Mure OPIOIIHBIX pebep M XBOCTAaThIX TTO3BOHKOB

ITox TepMuHOM «O0pBb0a 3a cymecTBoBanue» Y. /lapBUH MOHUMAJT. ..
+ycrnex ocobu B obecrieueHny cebsi TOTOMCTBOM

+OTHOIIIEHHsI OPraHU3MOB MeXK/ly COOO0M 1 YC/IOBUSIMU OKPY KatOIL[el Cpe/ibl
60pbby Mexxy 0c00sSIMU pa3HBIX BHOB 32 CaMKY

OTHOIIIEHUSI THUTIA «X03SIMH-TTapa3nuT»

OTHOIIIEHUS THUTIA «KEPTBa-XUIIHUK»

K npu3Hakam 6uosiorudyeckoro nporpecca HE otHocurcs...

+yMeHbllIeHre TIJIoL[a[u apeasia

pacnaji Buzia Ha MOIBU/IbI

BO3pacTaHWe yPOBHs MPUCIIOCOOIEHHOCTH K cpejie

yBerueHue YhCAeHHOCTH

B npupope HE cymecTByer U30JIALUH.

+KOHBEpPreHTHOMN

reorpadrueckomn

5K0JIOTHYEeCKOU

penpoyKTUBHON

IIpumepom aeiicTBus ecBeHHOro oroopa HE siBiisiercs. ..
+KamnyCTHO-peieuHbli THOpUT

VH/yCTPUAJIbHBIN Me/IaHU3M HaCeKOMBIX

YCTOMUYMBOCTb HaCEKOMbIX-BpeJuTe/Nel K J0XMMUKaTaM

CMeHa BU/IOBOTO COCTaBa B pe3yJ/ibTaTe U3MeHeHHUs KJiuMaTa

K ¢akropam 3BosoruoHHoro npouecca HE oTHocuTCA. ..

+BbINa/leHre OTJe/IbHOT0 HYK/Ie0TH/ja B TeHe

€CTeCTBEHHBIN 0TOOP

Zpeiid reHOB

Hac/ie/ICTBeHHasi U3BMEeHUYMBOCTh

JeiicTBue cTabummsupymomen ¢popvel ecrectBeHHoro oroopa HE wrocrpupyer
CIeAyIoIud npumep...

+U3MeHeHHe CBeT/IoN OKpacku 6abouek Ha TEMHYIO B ITPOMBIIIJIEHHBIX PaliOHax
pacrpocTpaHeHHue reTepo3UroT Mo TeHy CeprioBUAHO-K/IeTOUYHOW aHeMUU B 9KBaTOPHAIbHbIX
paiioHax Adpuku

rubesb ZieTeHbIIel MIEKOTTUTAIOIINX, UMEIOIIUX pa3Mep 0oJibilie CpeiHero
rubesb TITHL C IJTMHHBIMUA KPBUTbSIMU B paliOHax, T/ie YacTO Cy4arTcs Oypu
Mexanu3zmoM O0uosioruueckoi usonsanuu nonyaanuid HE saBasercsa pasiuumne B...
+MecTo0OUTaHUSIX

CTPOEHUHU TOJIOBbIX OPraHOB

CTPOEHUM XPOMOCOM

MOBe/IeHUH YKUBOTHBIX
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Pe3y/ibTaThl €CTECTBEHHOr0 0TOOPA B X0/i€ 3BOJIIOLNH - 3TO...
+MHOroo0Opasue BIJ0B Ha 3eMiie

3HauMTe/IbHast TUOe/Tb OPraHU3MOB

6opb0a 3a CylecTBOBaHUE

AaKTMBHOE Pa3MHO>KE€HHE OPraHU3MOB

+TprUCnoCco6/IeHHOCTh OPraHU3MOB K KOHKPETHBIM YC/IOBHSIM CYIIIeCTBOBAHHS
IIpumepamu apomop(d030B ABIAOTCA. ..

TosiB/IeHUE 3e/IeHO 3all[UTHOM OKPACKU y HaCEeKOMBIX

r3MeHeHHe (OpPMbI Tejla Y MPUAOHHBIX PbIO

TIpeBpailleHHe JIMCTHEB B YeITyHKH

+BO3HUKHOBeHHe (POTOCHHTE3a

+11051BJIeHNe YeThbIpeXKaMepHOTr0 cep/ilja Y M/IeKOTHTArOIIUX

IIpuMepamu JereHepanyu ABIAIOTCA. ..

+TI0TePsI KPbI/IbEB MOCTETbHBIM KJ/IOTIOM

+1CUe3HOBEHME JIUCTHEB Y MOBUIMKH, MTAPa3UTUPYIOIIEeH Ha IPYTUX PaCTeHUSIX
TpeBpallleHHe JIMCTHEB B KOJ/IIOUKH Y MyCTHIHHBIX (DOPM pacTeHUi

TosiB/ieHHe BOCKOBOT'O HajleTa Ha JIMCThSIX

M3MeHeHHe CBET/ION OKPaCKH Ha TeMHYIO Y 6ab0ueK MpOMBIIIJIEHHBIX PaliOHOB 0OWTaHMUS
OBOJIIOLUA )KUBOM MPUPO/HI 00YC/I0B/IEHa B3aMMOCBSA3aHHbBIM IEHCTBHEM TaKHX
(hakTOpOB KakK...

+60ophbba 3a CyllecTBOBaHWE U eCTeCTBEeHHBINM 0TOOD

NpUcrocob/1eHHOCTb OpraHu3Ma K cpejfie 00MTaHus

Ce30HHbIE U3MEHEHHUs B TIPHUPOJIe

+Hac/ieZiIcCTBeHHasi U3MeHUUBOCTh

TIUILIeBbIe CBsI3U B OMOTeoLleHO03e

B pe3ynbrare apomop¢030B 060C00/IH0TCA CHCTeMaTHYeCKHe FPyNMbl. ..
BU/IbI

+TUIIBI

cemeucTBa

+K/1acChl

OTpSIIbI

IIpumepamu uHoa anTaluil ABIAOTCS. ..

obpa3oBaHMe TKaHel y paCcTeHHWH TPH UX BBIXO/Ie Ha CYIITY

(dhopMHUpOBaHUe JIETKUX Y TIePBbIX 36 MHOBO/IHBIX

oOpa3oBaHHe BOJIOCSHOTO TIOKPOBA Y MJIEKOTTUTAOIIUX

+TipucIiocobieHyst poib K TIPUOHHOMY 00pa3y >KU3HU

+mprcrnioco6ieHus: pacTeHUH K 3aCyIIVIMBOMY KJIUMaTy

IIpumepamu apomop¢d030B ABIAOTCH. ..

TMOsIB/IeHNe 3e/1IeHOW 3all[UTHOM OKPACKU Y HaCEKOMBIX

r3MeHeHHe (JOPMBI TeJla Y MPUIOHHBIX PbIO

ripeBpailleHue JMCTHeB B YeIIyHKH

+BO3HUKHOBeHHe (POTOCHHTe3a

+TI051BJIeHN e YeThIPeXKaMePHOTO Cep/ilja Y M/IeKOMHTAFOIIUX

IIyrem nanoajanTanuii BO3HUKAKT CHCTeMaTHYeCKHe TPYNibI. ..

+BU/IbI

1japCTBa

OTPSIZIBI

THTIBI

+pojbI

JInsi 3BO/TIOLIMOHHOTO MPOLIeCcCca XapaKTePHbI C/IeAYIOIIHe YePThL. ..
+U3MeHeHre OPraHU3MOB T10 Mepe U3MeHeHHs YC/IOBUH Cpe/ibl CyIl[eCTBOBAHUS
BbIBe/IEHHE HOBBIX MTOPO/] )KUBOTHBIX
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rajieHue CKOPOCTU poCTa
+TIOCTOSIHHOE YCJI0’KHEHHEe OPraHr3MOB
yMeHbllIeHHe BbDKMBaeMOCTH OpraHM3MOB
OcHoOBHBbIe HanpaB/IeHUs YBO/IIOLMU BHAQ. ..
+apomopdo3

OuoJIOrNUecKuii perpecc

OuoJIOrMUecKuii TIporpecc

azianTaLus

+aereHepanus

CneacrBueM apomopgo3a siBISIIOTCA. ..
+yBe/IMyeHue YNC/IeHHOCTH

+CHW)KeHHEe CMepPTHOCTU

yMeHbllIeHHe apeasa

CHW)KeHHe BbDKMBAaeMOCTH

HEBO3MO)XHOCTb ME€PEX07ia B HOBYIO Cpe/ly OOUTaHMSI
YKaxuTe NpaBU/IbLHYIO N0C/Ie/]0BaTe/IbHOCTh NMEPHUO/I0B NMa/1e0301CKOH 3PbI
ITepmb, Op/IOBHK, KapOOH, CHTyp, KEMOpUIA, 1€BOH
+KemOpwii, OpZIOBUK, CUTYP, JI€BOH, KApOOH, IepMb
KeMmbpuii, cumyp, OpJJOBUK, 1€BOH, KapOOH, TIepMb
KeMbpwuii, opJioBUK, CUTYp, KapOOH, JeBOH, TIepMb
ITepBbIM 3BO/IIOIHOHHYI0 TEOPHUIO MPeAI0KHIL. ..
Yomnnec

JapBuH

JIuHHel

+Jlamapk

KoHnBeprenius — 3To0...

+Cx0x/leHre MPU3HAaKOB

PacxoxzieHre Npr3HaKOB

[Tpeobpa3oBaHue cTpoeHUs U GYHKLMN OpraHu3Ma
BepHoro oTBeTa HeT

BuoreHeTnueckuii 3aK0H COOPMY/THPOBA/I ......ccrreeerneeene
+Mtrositep u I'ekkesnb

CesepuoB u llIManbraysex

Xapau v Batin6epr

BepHoro oTBeTa HeT

OO0IMMH MpeAKaMH OPAHT'YTaHI OB, THO00OHOB U Ye/I0BeK000pPa3HbIX 00€3bsH ObUIH. ..
[Tporummonureku

+[1prUONUTEeKH

[Tapamureku

HeoanTporisi

Jnsa BuoB odoutamomux B Baiikasne, apeasl orpaHUUMBAEeTCA 3THM 03€POM, - 3TO PUMEP ...
KpUTepus

+3KO0/I0TM4eCcKoro

Mopdonoruueckoro

['eorpaduueckoro

®H310I0rMYeCcKoro

Ye10BeK OTHOCUTCA K OTPAAY...

[TnaneHTapHbIe

YesroBekonojo0HbIe

+IIprmaTtsl

I"'omuHMIBI
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CoOBOKYNHOCTH reorpauyecKy M 3K0/IOTHUECKH 0JIM3KHUX MOMY/IALUI, ClI0COOHBIX
CKPeIUBaThCA MeX/y C000MH, 00/1aa0IuX 00mumMu Mop¢o-¢pu3no10rnuecCKUMu
NMpU3HaKaMHu, - 3TO...

+Bun

Ocobb

[Tonynsuus

Kiacc

JJieMeHTapHOH 3BO/IIOIUOHHOU eJUHUIeH COT/IACHO CHHTeTHUeCKOM TeOpHH 3BO/IIOLMHU
SIBJISIETCA. ..

Bun

Oco06b

+IlomyiAuus

BepHoro oTBeTa HeT

Bo/i0THasi KaMbIIIOBKA U TPOCTHUKOBAs KAMBIIIIOBKA BHEIIIHe He OT/IMYAITCSA, HO He
CKPEIUBAIOTCA U HMEIOT COBEPIIIEHHO Pa3Hble OpauHbIe MECHH, - ITO MPUMep He
a0CO/TITHOCTH ...

+Mopdosioruueckoro KpUurepusi

OKOIOrMuecKoro KpuTepust

["eorpachrueckoro KpuTepus

BHOXUMUUeCKOTO KPUTepHs

Bcé xuBoe co3aH0 borom u 0cTaércs HeM3MeHHbIM» - TAKOe HallpaB/ieHue B pa3sBUTHH
010/10TMH CPeJHEBEeKOBbS HA3bIBAIOT. ..

Metadu3nuecKMMH B3TIsiIaMA

+KpearjioHu3smMom

Tpanchopmusmom

Teopusimu KatacTpod

«Bup0B CT0/1bKO, CKO/IBKO pa3/IMuYHbIX (popM co3jan B Hayasie Mupa Bcemorymuii», -
rOBOpPHJIL...

AHakcuMeH

KroBbe

ApucToTesb

+JIuHHen

OcHoBHBIM TpPy/i0oM JIamapKa ObL...

«[IpoucxosxaeHre BUZOB MyTEM eCBeHHOTO 0TOOpa»

+«®Punocodust 30010TUN»

«/3MeHeHMe JOMAIIHUX YKUBOTHBIX U KY/IbTYPHBIX PACTeHUN»

BepHoro oTBeTa HeT

XK. Jlametpu, [. Iuapo, P. I'yk, XK. Bioddon — 3To npeacraBurTenn...
+Tpanchopmusma

Kpeaumonusma

Teopun KaTacTpod

Mertadusnyeckux B3r/s0B

OBO/TIOMOHHOM eAHHUIIeH J/lTaMapk cuMTall...

Bun

+Ocobb

[Tonynsuuro

Knacc

H3MmeHeHHe CTPYKTYPbI I'eHa JIeKUT B OCHOBE...

KomOuHaTHBHOM N3MEeHUUBOCTH

MogudukalioHHOW W3MEeHUMBOCTU

+MyTalMOHHON U3MEeHUYMBOCTH

[Momnnonauu
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MyTanuu, KoTopble 3aTParuBalT JIUIIb YaCTh Te/1a Ha3bIBAKOT. ..
+ComaTrhueCKuMU

['eHHbIe

['enepatuBHBIE

XpOMOCOMHBIEe

fIB/IeHMe MOTEPHU OJHOM XPOMOCOMBI MOJ/IyYH/I0 Ha3BaHue...(2n-)
+MoHocoMun

Tpucomun

[Tonmucomun

[Tonurutonguu

SIB/iIeHMe U3MEHEeHHsI YMC/Ia XPOMOCOM, KpaTHOe JUIVIOU/JHOMY Ha00py Ha3bIBaeTCHl. ..
+ITomvruiongus

[Tonmucomus

Heneuys

Tpucomus

Cunpapom KnaiiHdenbsTpa Mo)KeT BOSBHUKHYTh B pe3yJibTare...
[Tonmmucomun

+Tpucomun

[Momunnonguu

MoHocomuu

Pa3BuTHIO pYKH KaK OpraHa ¥ npoAyKTa TpyAa Croco0CcTBoBasIo. ..
MpeitiieHme

N3meHeHure (hopmbl ueperna

IToppakanue

V3meHeHure (hOpMbI TPYAHOU KIeTKH

+OcBoboXK/IeHue TepeJHUX KOHeUHOCTel

B me3o0301ickyro 3py HE npoucxoausio ciefylomux npomeccos...
+BbIMUpaHre MaMOHTOB

PacrnipocTpaHeHye MOKPLITOCEMEHHBIX paCTeHUM

B03HHMKHOBeHHEe M/IEKOTHTAIOINX

Vcue3HOBeHMe JPeBOBU/IHBIX MAallOPOTHUKOB

OBoJIIOLUSA )KUBOM MPUPO/HI 00yC/I0B/IEHa B3aUMOCBS3aHHBIM AeHCTBHEM TaKHX
(akTOpoOB Kak...

+Bopbba 3a cylijecTBOBaHHEe 1 eCTeCTBEHHbIH 0TOOP
[Tpucrioco61eHHOCTh OpraHM3Ma K cpefie 00HUTaHUsS

Ce30HHbIe U3MeHeHUs B TIpUpO/ie

+HacnencrBeHHasi U3MEHUUBOCTh

[MuieBbIe CBsi3u B GroreolieHO3e

Cxo0ACTBO MeX/ly He3alIMIIéHHBIMHU M 3alUIéHHBIMU BU/JaMHU — 3TO...
JleMOHCTpaLiOHHAs OKpacKa

MackupoBka

+MumMuKpus

Bce oTBeThI BEpHBI

B cesieKIjuM pacTeHHi YacTO MOJIy4aloT NoIuIuIonHbIe (popmbl. B ocHOBe mounmionauu
) (014, (O

+KparHoe yBe/lMueHus XpOMOCOMHOTO Habopa

He pacxoxeHre XpoMOCOM B Meiio3e

YMeHbllleHHe KOMUecTBa B KAKMX TO Tlapax XpOMOCOM

M3MeHeHre CTPYKTYpPbl XPOMOCOM

Hepopa3Burhbie opraHbl, KOTOpPbIe yTPAaTU/IM CBOé 3HaUueHHe B MPoLiecce 3BOJIIOLHMHU — 3TO...
Apomopdo3bl

+ATaBU3MBI
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W voapanranum

BepHoro oTBeta HeT

B KakoM nepuo/ie KaMHO30HCKOH 3PbI 0T HACEKOMOSI/JHbIX IJIalleHTapHbIX 0TAe/INW/Iach
BeTBb, KOTOpasi 3aTeM NpUBeJia K MOsIB/JIeHUI0 NapanuTeKkoB?

[TaneoreHoBBIM epUO/,

HeoreHoBblli nepuos

+AHTPONOreHOBbIN MepUoy,

MenoBol nepuop

CoOBOKYNHOCTH 0C00€eii, CXOAHBIX [0 CTPOEHHI0, UMEKIINX 00IIiee MPOHCX0XK/eHHUE,
CBO0OO/JHO CKPeIVBAIIIHXCA MEX/y CO00H U AAIOIINX IJI0/I0BUTOE IIOTOMCTBO,
Ha3bIBalTCA. ..

[Monynsaumeit

+Bugom

BepHoro oTBeTa HeT

ITocTOSIHHO AeMCTBYIOIIMUA MCTOUHUK HAC/1e/JCTBEHHOM U3MEHUYMBOCTH — 3TO...
Murpauuu

+MyTalMOHHBIN MPOLiecc

N3onsuus

BepHoro oTBeTa HeT

PeanbHo cyijecTByIOIasi, reHeTUYECKHU HeJe/TMMas eJJUHNIIa OPraHnuyeckoro Mupa, - 31o...
+Ilonynauus

Ocobb

Bug

Knacc

KpuTteHuii Bu/ja, BK/IIOUYAKIIMI B ce051 COBOKYIMHOCTH ()aKTOPOB BHeLIHe# cpe/bl,
COCTaBJIAOIHUX HEMOCPe/CTBEeHHYIO Cpe/ly 00UTaHHs BH/Q, - 3TO ... KpUTepHil
+3KO0/JI0TMYeCKUM

['eorpaduueckuii

Mopdonoruueckuii

BepHoro oTBeTa HeT

Bo/bioi BK/Ia/| B MONY/ISAMOHHYI0 FeHeTHKY BHEC YUEHBIH. ..

H.A. CeBep1joB

+C.C. YUeTBeprKOB

K.®. Pynbe

A. Auppo

IIpo1jecc HCTOPUKO-IBOTIOLUOHHOTO (hopMHUpoBaHusA GU3NUECKOr0 TUIIA Ye/I0BeKa,
MepBOHAYa/IGHOI0 Pa3BUTHA €ro TPY/JA0BOi /|eATe/IbHOCTH, PeuH, a TaK)Xe 00pa3oBaHus
o0mecrBa — 370...

OHtOrenes

dusoreHes

+AHTpOIIOreHe3

MUKpO3BOIIOLIUS

IlepBbIM BBE/1 OUHAPHYI0 HOMEHK/IATYPY...

KroBbe

ApucroTesnb

I'epopoT

+JlvuHHen

K1oBbe OTKPBL/L.....ccccunneecnnns

+bo/b11yI0 U3MEHUNBOCTb BbIMEPLINX )KUBOTHBIX

Jasn onpesienieHre Buza

BBén 6MHApHYI0 HOMEHK/IATypy

BBén noHsATHe poja
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IIpeacTaBieHusi 00 H3MeHeHUH U NpPeBpalleHuH (GopM OPraHu3MoB, MPOUCXOXKAeHUH
OJJHUX OPTraHU3MOB OT JPYTHX, — 3TO HaNpaB/ieHHe B Pa3BUTHU 0HO/IOTMH HOCUT
Ha3BaHMe...

Kpearmonusm

Teopusi katacTpod

+Tpancdopmusm

Penykuumonusm

B cucreme JIuHHesi CaMbIM KPYITHBIM TaKCOHOM OBLI. ..

Bun

Pop

Tun

+Kitacc

IToTeps yuacTka XpoMOCOMbI Ha3bIBAETCH. ..

+Heneuus

Hyrnmkanyst

WHBepcust

TpaHcokanus

N3MeHUHBOCTb, KOTOpPasi He 3aTparuBaeT reHbl OpraHnu3Ma U He U3MeHsieT
Hac/1e/ICTBeHHbIH MaTepuaJl, Ha3bIBaeTcH. ..

['eHOTUITMUECKOW U3MEHUMBOCTBIO

KomOUHaTHBHON N3MEHUMBOCTHIO

MyTalMOHHON W3MeHUYMBOCTbIO

+®eHOTUTTNYeCKON N3MEeHUUBOCTbIO

MN3meHeHHe YyHC/Ia XPOMOCOM JI)KUT B OCHOBE. ..

KoMmOuHaTHBHOM U3MEeHUUBOCTU

['eHHOM MyTal[UX

XpOMOCOMHOM MyTali1

++['eHOMHOU MyTaLH

IToBopoT yuacTka xpomocoMbl Ha 80° HasbIBaercs. ..

Tpancokarys

Hynnukaruys

Henerus

+WHBepcus

ANIKOroJib — 3TO ... MyTareHHbId ¢aKTop

+XHUMUUeCKUi

Buonorunueckuii

dusnueckui

ColmanbHbIN

SIB/ieHHe MpHOOpPeTeHUsT 0/JHON XPOMOCOMBI MOJIyYH/I0 Ha3BaHMHe...(2n+)
MonHocomuu

+Tpucomum

[Tonmucomun

[Tonunnonguu

MyTauuu, KoTopble MPOMCXO0AAT B MO/I0BbIX K/IeTKax (c/1e/joBaTe/IbHO, HAC/IeAYIOTCS),
Ha3bIBAKTCH. ..

ComaTtnyeckumu

+1"eHepaTUBHBIMU

[TonesHbiMu

['eHHBIMU

OOMeH yyacTKaMH MeX/]y HeroMo/JI0rHYHbBIMU XPOMOCOMaMHU Ha3bIBaeTCs ...
Heneuys

Lyruvkanuys
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Tpancnosuuys

+TpaHciokanus

Pa3BuTHe NpsAIMOX0)XKAEHHS 00ecrieunBaIud (PaKTopsbl. ..

[Bwxyiias ¢popMa ecTeCTBEHHOTO 0TOOpa

PasBuTHe peur U MbILLIEHUS

MyTalMOHHBIN TTPOLieCC

Cragnblii 06pa3 )XU3HU

+OcBob0OX/IeHNe BepXHUX KOHEUHOCTe!

OMOpHoI0THYeCKHUM J0Ka3aTeabCcTBoM 3Bostonuu HE siBiasercs...
Pa3BuTHe BCeX OPraHW3MOB U3 3UTOThI

OOmmuii ny1aH CTPOeHUs KITeTKH

[ToBTOpEHMe 3TaroB (unoreHe3a Ha SMOPUOHATBHOM CTa/JUM Pa3BUTHS XOPJOBBIX
+YHHBepCaIbHOCTh TeHeTHYeCKOro Ko/ja

Buoreorpadpuueckum gokKa3arenbcrBom 3Boaonuu HE saBasercs...
OctpoBHas (opa

Hanuuue o6miyx BUoB pacteHuii Ha CeBepoaMepUKaHCKOM U EBpoasnaTCKOM KOHTHHEHTe
OcTpoBHasi (hayHa

+McTopryeckuii psiJi U3MeHeHHi B CTPOeHUH Tiepe/iHeii KOHeUHOCTH JIoLajin
B pe3ynbrare apomop¢o030B 00pa3yrTcsa cucTeMaTHYecKue rpPynmnbl. ..
Bugsl

+Turibl

CemelicTBa

+Krnaccer

OTtpszpl

IIpumepamu apoMop(030B SIBJIAIOTCA. ..

[TosiBneHure 3e/1eHOM 3alIUTHOM OKPaCKH y HACEKOMBIX

M3meHeHue (HOpMBI Tesla Y PUAOHHBIX PbIO

[TpeBpaiiieHue TMCTHEB B YELTYHKU

+Bo3HHKHOBeHHe (hOTOCHMHTE3a

+ITosiBNeHre yeTbIpEXKaMepHOI0 Ccep/ilja Y M/IeKOMUTAIOLUX

B npotepo3oiickyro 3py HE cyiecrBoBainio...

+IMHO3aBpOB

Mezy3

3eJ/IeHbIX BOZIOpOC/iei

OakTepuii

Camble nepBble hoTocuHTe3upyoiue opranu3vbl HE 00/1afamu cioco0HOCTBIO. ..
+00pa3oBbIBaTh MOJIEKY/ISIPHBIA KUCIOPO/

BOCITPOM3BO/IUTH cebe MoJ00HBIX

OCYIL[eCTBJIATH 0OMeH BeIleCTBOM C OKPYKaroll[el cpefoi
pervmyupoBats JITHK

B naneo3oiickyio 3py HE cymecrBoBasio...

+T0JI0CEMEeHHBIX pacTeHui

XBOILIeH

3eJ/IeHbIX BO/IOPOC/Iei

TJIayHOB

B me3o030iickyio 3py HE cymjecrBoBano...

+aHTPOIIOKUI0B

MPeCMbIKAIOLAXCST

MJIEKOTIUTAOLLX

r0JIOBOHOTHUX MOJUTFOCKOB

B Mme3o030iickyio 3py HE npoucxoausio cjieAylomux nponeccos. ..
+BbIMUPaHE MaMOHTOB
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MCUe3HOBeHHe PeBOBU/IHBIX [1allOPOTHUKOB

BO3HUKHOBEHHE MJIEKOTIUTAOIIUX

pacripocTpaHeHre TOKPhITOCEMEHHbIX PaCTeHUH

B apxeiickyro 3py HE cymecTBoBano...

+6eCr103BOHOYHBIX )KUBOTHBIX

LYaHeln

aHa’pOOHBIX OaKTepHid

OJJHOKJIETOUHBIX BOJIOPOC/Ieid

Bbuono33 HE Bk/ouaer c/1eylLiyr0 CTafMo. ..

+BO3HUKHOBEHHE BbICOKOOPTraHM30BAHHBIX CYILIECTB U3 HE)KUBOM MaTepun
abuoreHHoe oOpa3oBaHKe OHMOJIOrMYeCKUX MOHOMEDOB

¢dopmrpoBaHre MeMOPAHHBIX CTPYKTYP

obpa3oBaHue GMOIOrMYeCcKUX MOTMMEePOB

Cawmble nepBbie poTocuHTe3upyoiue opranu3vel HE 00/1aa1u crioco0HOCTBIO. ..
+00pa3oBbIBaTh MOJIEKY/ISIPHBIA KUC/IOPO/,

BOCIPOU3BOUTE cebe MoZoOHbIX

pervtuuupoBats JTHK

OCYILL[eCTBJIATL 0OMEH BellleCTBOM C OKpYKatolieli cpe/joi

B me3o030iickyro 3py HE npoucxousio c/ieyromux npomneccos. ..
+BbIMUpaHe MaMOHTOB

pacripocTpaHeHHe TTOKPhITOCEMeHHBIX paCTeHUM

BO3HUKHOBEHHE MJIEKOTTUTArOIIUX

HCUe3HOBeHHe JIPeBOBU/IHBIX MallOPOTHUKOB

B yeTBepTHUHBIM NepUOA KaliHo30lcKol 3pbl HE BbiMepn...
cabse3ybbie TUTPBI

LIepCTUCTble HOCOPOTH

MaMOHTBI

+YTKOHOCBI

BbiMHpaHMe MHOIMX KPYIIHbBIX )KHBOTHBIX B KaliH030¥cKy10 3py HE cBsA3aHo c...
JleliCTBHeM JIpeBHUX OXOTHUKOB

V3MeHeHHeM ra30BOro CocTaBa aTMOC(epbl

M0X0JI0JaHHeM K/IMMara

+BbDKUT'aHHEM JIECOB

Ha npoucxoxx/jeHue yejoBeKa 0T BbICIINX YeTBEPOPYKHX 00e3bsIH YKa3bIBa/H ...
K. JIunnei

+U. JapBuH

@®. MroJtep

A. CeBep1ioB

+JK. JTamapk

B cocraB armocdepsl apeBHeit 3emyin HE Bxoaua Takoi ra3 Kak...
MeTaH

aMMMaK

BOJZIOPOJ,

+030H

B cocraB coBpemeHHol atMocdepb! 3emyin HE BXoAuT Takoi ra3s Kak...
asoT

+BOAOpPO.

KHCIOPOZ,

YTJIEKUCIIBIN Ta3

B ueTBepTHUHBIN NIEPUOJ KaliHO30icKoM 3pbl HE BbIMepn...
cabe3y0Obie TUTPBI

11epCTUCThble HOCOPOTH
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MaMOHTBI

+YTKOHOCBI

Y uenoBeka ymesioro (0JWH U3 ITaNoOB AaHTPOMOreHe3a) 00 OTCYTCTBHU HACTOSIIIEH peun
TOBOPAT C/IeyIOIIie aHATOMUYECKHe 0CO0eHHOCTH. ..

BBICOKHE HaJIOPOBBSI

+OTCYTCTBHE MOI00POZ0YHOTO BBICTYIIA

IIIUPOKHeE CKYJIbI

+00JIbIIIHE YeTFOCTU

CKOIIIeHHBIH 7100

IIpaAMoxorkeHHe IPUHEC/I0 YeI0BeKY C/1e/[yIolie 0C/I0KHEeHHU . . .
+orpaHuueHue ObICTPOTHI MEPeIBIDKEHUS

+HETO/IBMKHBINA KpecTel] YCI0KHUI PO/IbI

3aMe//TU/IOCh Pa3BUTHE HIKHUX KOHEUHOCTel

yBeUUNIaCh BO3MOXXHOCTh BBIBUXOB

HapYIIWIach TIPOMOPI[MOHALHOCTD OT/Ie/I0B Ueperia

Pa3BuTHe NPAMOX0XKAEHHS 00ecreunBaiud (PaKTopsbl...
MYTalLOHHBIN MPOLeCC

JBIDKYIIast hopMa eCBeHHOro oTbopa

+0CB0OOOK/IeHe BepXHUX KOHEUHOCTeM

CTa[IHBIM 00pa3 KU3HU

+pa3BUTHE PEUM U MBILLIIEHUSI

JI/isl eBPOMEOHAHOM Packl XapaKTePHbI C/1e/[yIoiie MPU3HAKH. ..
IIIMPOKOe TIJIOCKOE JIUL[0

+CBET/IbIN IBET KOXKU

+CUJTbHO BBICTYTIAOIIUM HOC

JKEJITBIN 1IBET KOXKU

IIMPOKUH U TUIOCKUM HOC

JI/isi MOHTOJIOUAHOM packl JIK0/eil XapaKTepHbI MPU3HAKH. ..
+TIpsSIMbIe KeCTKHe BOJIOCHI

+pa3BUTHe TPeThero Beka

TOJICTBIE T'yOBI

BBICTYTIAIOLANA HOC

pa3BUThINA BOJIOCSITHOM ITOKPOB

JI/isi MOHTOJIOUAHOM Pachl XapaKTepPHBI C/IeAyoIIHe NPU3HaKH. ..
+1IMPOKOeE IIJIOCKOe JTULI0

+>KeCTKHe MpsiMbie BOJIOCHI

KypuaBbie BOJIOCHI

CBETJIbIe BOJIOCHI

TEeMHbIH I[BET KOXKHU

B 3BoJIIOI[UM Ye/I0BeKa B OT/IMYHE OT IBOJIIOIHH PACTEHUH M )KMBOTHBIX 00/IBIIYI0 POJIb
WUrpasi...

+pa3BuUTHE MBbIIJIEHUS

+pa3BuTHe peuun

6opb0a 3a cylecTBOBaHHE

€CBEHHbBIN 0TOOp

WCKYCCTBEHHBIN 0TOOD

Biiarogapsi npsiMOX0)KAEHHIO y Ue/I0BeKa MPOU30IUTH C/IeyIolHe U3MeHeHHS. . .
+cdopmupoBanack cBofUaTasi py>KUHAIAs CTOTA

+pacmupunica Ta3

OKperuia KUCTh

CY3WJICS KpecTel]

YKPETTHIICS TI03BOHOYHHK
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Pa3BuTHIO PYKH KaK OpraHa 4 NpojyKTa Tpy/a CIioco0CTBOBAIO. ..
+MBILLJIEHHEe

r3MeHeHue (hOpMBI uepera

rofipakaHue

r3MeHeHHe (OpMbl TPYJHOMN KIeTKU

+0CcBOOOXKJeHMe TIepeIHAX KOHeUHOCTel

M3 nepeunc/ieHHBIX HU)Ke IPUMEPOB NpeikaMH COBPEeMEeHHOI'0 Ue/I0BeKa AB/IAITCA. ..
+IIUTEKAHTPOIIbI

+HeaHJepTaablibl

TraparnuTeku

TIPOIUIUOIIATEKU

[ PUOITATEKH

HenocpegcTBeHHO 0T JPHONMTEKOB MPOU30LIIH. ..

+pamanuTeku

TOpWJL/IbI

+aBCTpa/IONIUTEKN

apXaHTPOIIbI

rub0O0HbI

K ApeBHeHIINM /JTI0AM OTHOCSITCA. ..

HeaH/iepTaJel]

+TIUTEKaHTPOIT

+CHHaHTPOII

KPOMaHbOHel|

rapanurexk

N3 nepeunc/ieHHBIX HI)Ke PUMEPOB NpeiKaMH COBPEeMEeHHOr0 Ue/i0BeKa AB/IAITCA. ..
+IIUTEeKaHTPOIIbI

+HeaH/|epTasbLibl

rapanuTeku

TIPOTUIUOIIUTEKU

[ PUOTIUTEKU

YepTaMu CX0/CTBA Ye/I0BeKa M YeJI0BeK00OPa3HbIX 00e3bsIH AB/ISAITCA. ..
+CTpoeHue [T03BOHOYHUKA

pasBUTHE MYCKYJaTypbl

pacroJiokeHrue BHyTPeHHUX OpraHoB

CTpPOeHHe pa3HbIX CUCTEM OPraHOB

+Hasmmure 60p0o37 ¥ U3BU/IMH rOJIOBHOTO MO3ra

Ha npoucxoxx/jeHue yejioBeKa 0T BBICIIHX YeTBePOPYKHUX 00e3bsiH YKa3bIBa/IM ...
K. JIunnei

+U. JapBuH

@®. MroJsiep

A. CeBep1ioB

+JK. JTamapk

IIpsaMbIM c1eicTBHEM O00PBOBI 3a CYIeCTBOBAHUE AB/IAETCSA 5
[TpaBW/ILHBIM OTBET: €CTeCTBEHHBIN 0TOOP

UTo Ha3bIBAeTCA IBOJTIOLHEH?

V3MEeHEeHHs B JKU3HU )XKUBOTHBIX U paCTeHUU

VH/IMBHU/lya/lbHOE pa3BUTHe OPraHMU3MOB

+UCTOpHUYeCcKoe HeoOpaTUMOe Pa3BUTHE OPTaHUUECKOT0 MUPA
+u3MeHeHHe 0CoOu

Ha3soBute aBrKyIye cuiibl 38o1ronuu 1o Y. /lapsuny.
Hac/1eCTBEHHOCTh, U3MEHUHBOCTh

6opb0a 3a CyljecTBOBaHUe, HAC/Ie[CTBEHHOCTh
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+06opb0a 3a CylecTBOBaHUe, €CTECTBEHHBIN 0TOOP, HAC/Ie[ICTBEHHOCTb, U3MEHUHUBOCTh
eCTeCTBeHHbIN 0TOOD ¥ Hac/Ie/ICTBEHHOCTh

Kakas (popMa H3MeHUHBOCTH C TOUKH 3peHHUs IBOTIOLIMOHHBIX U3MeHeHU! fIB/ISIeTCs
HauOo,/1ee BaxxHoi nmo Y. /lapBuny?

Hac/le/ICTBeHHas

Mo M bUKaLMOHHAast

+ MyTaLlMOHHast

COOTHOCUTeTbHAs

KakoBbI 0011e MpU3HaKH BUAQA?

JMCKPeTHOCTb, YUC/IEHHOCTb, UCTOPUYHOCTD

1|e/IOCTHOCTb, YAC/IEHHOCTh, YCTOMUHMBOCTh

YCTOMUMBOCTb, UCTOPUUHOCTh, YUC/IEHHOCTD

+/IMCKPETHOCTh, UACIEHHOCTb, 11€JI0CTHOCTh, yCTOMYMBOCTh, MCTOPUYHOCTD

Kakue KOMOMHALMH ABYX Ba)XXHBIX MaPpaMeTPOB ONpe/e/ISIIOT POCT MOy IS ?
pOXK/1aeMOCThb U 06ecrieueHHOCTD MuLLeit

CMepPTHOCTb U MUTpaLiys

pPOXXJ,aeMOCTb U pa3Mep TepPUTOPUH, 3aHUMaeMOW oMy IsILuen

+POXXJaeMOCTh U CMEPTHOCTb

Kakas ¢popma ecrectBeHHOro oT00pa ObicTpee npuBejéT K Aud depeHuanuu BHyTpH
nomnyasanumn?

HarpaB/eHHbIN (ABXKYIIUI) 0TOOP

CTabUTU3HPYIOIIUIA

+U3PYNTUBHBIN (pa3pbIBarOLUiA)

0T00p, 3aBUCHMBIH OT IMJIOTHOCTH TOMYJISILIAA

Kak Ha3bIBaeTcsi epepa3sBuTHe OPraHoB, 00yC/I0B/IeHHOe H3MeHeHHeM BHeIlIHell cpefbl
WIM HapylleHHeM HOPpMaJ/IbHbIX OTHOLIeHUH (KOppeIsiliii) MeX/y 4acTsMH opraHusma?
apoMmop¢o3

+runepmopdos

KaTamopdos3

KOHBepreHLs

Kakue opraHbl y )KMBOTHBIX SIB/ISIIOTCA aHA/IOTUYHBIMH ?

KOHEeUHOCTb KpOTa U Me/iBeIKU

KPbL/Ibs ITULBI U JIETYYel MbILIN

IJ1a3a JArymKy U NTULIBL

+KOHEUYHOCTb Me/jBe/isl U JIaCThI THOJIEHS

Kak Ha3bIBaeTcsl nepBbI )XKMBOH OPraHu3m?

KoallepBar

+TIPOOHOHT

MTPOTOOMOHT

5YKapuoT

Bonpocsl onpoca o teme: «IJBOJIIOLUASA OPraHUUYECKOro MUpa»

1. B uem 3akmrouaeTcs 3BOTIOLIMOHU3M?
2. Ha yeM OCHOBBIBaIOTCSI COBPEMEHHbIE [0BO/bI B [10/1b3Y 3BOJIFOLUNU?
3. [ToueMy COBpeMeHHYIO TEOPHIO SBOJIFOLIMM HA3bIBAalOT CMHTETUYECKOM Y B UeM COCTOUT

ee OT/IMuMe OT KJIaCCUYeCKOro JlapBUHU3Ma?

B uem 3ak/r04aeTcsl CyljHOCTb COBPEMEHHOI0 TTIOHUMaHUS [IPOUCXOXKIEHUS JKU3HU?
Kakoii Bkiaz B pa3sutre 6ronoruu BHEC K. JIuHHeH?

[Touemy crcTeMy >KMBOTHBIX M PacTeHU JlaMapka CUMTarOT eCTeCTBeHHOW?

Kak Jlamapk pettian npo6siemy " n3MeHUnBOCTH" ¥ "' Iprciocob1eHHOCTH''?

. [lokaxyTe C MOMOLIBI0 TeHEeTUKHA HeCOCTOATebHOCTb (MM COCTOSATebHOCTh) 3aKOHOB
Jlamapka.

N A
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9. ITpupymaiiTe 1o ofHOMY-/iBa IpuMepa 06pa30BaHMsI OPraHOB C TOUKM 3peHMs Jlamapka
(>KeslaTesIbHO Y )KMBOTHBIX U paCTeHUH ).

10. KakoBeI npeiocblIKU BOSHUKHOBeHUs yueHus Y. [lapBuHa.

11. Kak ¢opmupoBanuch 3B0/MOLMOHHBIe Bo33peHust Y. [lapBuHa.

12. YTo Takoe UCKYCCTBEHHBIN 0TOOP, MOPOZa, COPT?

13.  Ha ocHoBaHuM 4ero /lapBuH IpUIlIe/ K BBIBOY O HAJTMUMK MCKYCCTBEHHOTO oTOopa?
14. OxapakTepu3yiiTe TIOHSITUE «HAKAIUIMBaroLee AeHCTBUe 0TOOpay.

15. Kak nmpou3BoUTCsl UCKYCCTBEHHBIN 0TOOP?

16.  YcnoBusi, 61aronpuUsTCTBYHOLME TPOBEJEHHI0 UCKYCCTBEHHOT0 oTOopa 1o lapBuHy.

17. KakoB  MexaHW3M  MopojooOpa3yioiiero W  COpTooOpa3yollero  AeicTBus
WCKYCCTBEHHOTO O0TOOpa.

18. B uem nposiBisieTCcs B3aMMOCBS3b U3MEHUMBOCTH, HAC/IeACTBEHHOCTH U UCKYCCTBEHHOIO
orbopa.

19.  Ha3oBuTe (hopMbI UCKYCCTBEHHOTO 0TOOpa 1o JlapBUHY.

20. B ueM oT/iMuve BUIOBBIX afjanTal[iid OT OPraHU3MeHHbIX?

21. BbipabaThiBaeT /M BHJ, KakK Ouo/iorMYecKass CHCTeMa CrelyasbHble "BH/OBbIE
ajlanTalyy" WM MPOCTO aJlalTaliy OT/AebHBIX 0C00eH OKa3bIBAarOTCS MOJI€3HBIMH /1Sl BUZA?
22. MO>KHO /11 3BOJTFOLIUIO OTKCATh Kak TMPOLIeCC ajarnTarum?

23. KakoBbI 3aBUCUMOCTH MeXKy eCTeCTBeHHbIM 0TOOPOM U aZlalTHPOBAHHOCTHIO?

24. [TepeuncivTe 3Tarnbl pa3BUTHUSI OPraHUUYeCKOro MUpa.

25. Ha3oBuTte ¢hopMbl M3MEHUMBOCTU U JjaiiTe UX XapaKTePUCTUKY.

26. Ha3zoBuTe hopMbI ecTeCTBEHHOI'0 0TOOpA 1 TIPUBEAUTE ITPHUMEDHI.

27. [TpuBeavTe TIpUMEpPHI TIPUCITIOCOOIEHHOCTH OpraHW3Ma K YCJIOBUSIM BHeIlIHeH cpeibl U
JIOKa)kKuTe eé OTHOCHUTEe/IbHOCTb.

28. KakoBa ncropusi (hopMHUpOBaHUs MOHITUS O BUJE.

29. CdopmynupyiiTe coBpeMeHHbIe NIpe/CTaB/IeHus 0 BU/ie. [laliTe onpe/ienieHre MOHATUS
"B

30. KakoBbI OCHOBHbIE CBOMCTBA BU/IOB U UX OCHOBHbIE KDUTEPHHU.

31. [IpuBeuTe MONYJIALIMOHHYIO CTPYKTYPY BU/A.

32. [ToueMy MOMYJISILIUU TIPEJCTAB/ISIFOT COOO0M 1eMeHTapHbIe 3BOTIOLIMOHUPYIOLIHe
CTPYKTYPHBbIe eIMHULIbI IBOTFOL[MOHHOI0 IpoLjecca?

33.  Yro npeAcTaBsitoT 060U BHYTPUBHIOBBIE TPYIIITUPOBKY - TTOIBU/IbI, TIOMYJISLIH,

Pa3HOBH/JHOCTH, - TOJILKO 3a4aTKH HOBBIX BU/IOB WM 3TO U (POPMBI CYIL[eCTBOBAHUS BU/IA B
TIpUpO/ie, TIPOSIBJIEHHE ero MPUCITOCcobIeHNs K cpefie 00UTaHus?

34. KakoBa posib pa3HbIX (POPM U30/SL[HUH B IBOTHOLIAN ?

35. Yem 3aBepiiiaeTCsi MUKPO3BOJIIOL[MOHHBIN Mporiecc?

36. Ha3oBuTe OCHOBHBIE TTYTHU BU/J000pa30BaHUsI.

37. ITepeunicivre KpUTEPUU BUJA.

38. Kak K. JIuHHero yzanocs fJoKasaTb peaJlbHOCTb U YHUBepCaJlbHOCTh BHUa?

39. KakoBo coBpemeHHOe roHMMaHue BUza? IlouemMy B HacTosillee BpeMs CyL|eCTByeT
MHOT'0 OIpe/ieJieHri BUa?

40. Yro orpezensieT TeMITbl BUA00OpPa30BaHUA?

41. YKakuTe B ueM OT/IMUHe Teorpadrueckoro BH1000pa30BaHMsl, OT IKOJIOTHUeCKOTO.

42. KakoBa roc/ieioBaTe/TbHOCTh BO3HUKHOBEHUSI M30JISIL[UOHHBIX 0apbepOB MPH Pa3/IMuHBIX
crioco6ax BU000pa3oBaHUS?

43. Kakue (hakTopbl 3BOJIIOLIMY UMEIOT 3HaUeHUe 1 KaK OHM JIeHCTBYIOT B MpoLiecce
BUZ000pa3oBaHus?

44. "OBOMIOLMSA  JKU3HM Ha 3emje  COMNpPOBOXKJAnach IapasuleJibHOM — 3BOJHOLIMEN
WHAUBUYyanbHOro passutus”. Kak Bel 310 noHuMaere?

45. Kak Bbl nornmMaete npuniun auddepeHuyanyy v uHTerpatyu? OObsICHATE OHTOTeHe3 U
¢dunoreHes ¢ MOMOILBIO 3TUX TTPUHLIUIIOB.

46. CpaBHUTe 3Tanbl OHTOTeHe3a, BbliersieMble O0TaHWKaMH 1 300JI0TaMH.
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47. KakoBb! Kap/ivHanbHble IIyTH 3BOJIIOLIMY OHTOT€He30B PaCTeHHH U )KUBOTHBIX ?
48. UTo 3HAUMT " 3BOJIIOLIUSA IBOTIIOLMU"'?

49. Kak Bbl noHMMaeTe HeorpaHU4eHHOCTb IBOJIFOLIMOHHOrO TIpoLjecca?

50. B uem crietivirika 3BOIOL[MM paCTeHUI?

51.  Ha3oBurte rj1aBHble HallpaB/IeHUs B SBOJIIOL|MY, [IPUBEUTE IIPUMephl.

52. [aiiTe oripesiesieHre MaKpo- U MUKPO3BO/MIOLMH. KaKOBO COOTHOLIIEHHE MeX/y Makpo- U
MHKPO3BOJIFOLIEN?

53.  HasoBure s/eMeHTapHble eIMHULIbI, SIBJIeHUS], MaTepyuas U ()aKTopbl 3BOJHOLUU.

54. HaiiTe ompeneneHusi aHareHe3a W KiaforeHesa. EcCTb /M pa3HULla MeXAYy STUMU
rporieccamu?

55. Uto BBl 3HaeTe O CKOPOCTM SBOMIOLMM? Kak Bbl [OHUMaeTe MeXaHU3M
BUJ000pa3oBaHus?

56. O6partvma i1 3Bomonus? IToueMy BH/bI YCTOWUMBBI, KAKOE 3TO MMEET 3HAUeHWe /s
3BOJIFOLIUM?

57.  Tlpoucxoaut 1 obpa3oBaHHe HOBBIX BUJJOB B COBDEMEHHYIO 3MOXY?

58.  MO’KHO 1 CYMTaTh HOBBIMU BHUJAMH OpPraHM3Mbl, CO3/jaBaeMble FeHHOM U KIIeTOUHOM
HWH)XeHepuen?

59. KakoBa poJib TeOpHH 3BOJTIOLIMN B OMOJIOTMH U B TIPAKTUUYECKOH /1esITe/TbHOCTH UeI0BEKa,
CBSI3aHHOM C paCTeHUSIMU U KUBOTHBIMU?

60. Korga crand WHTepecoBaThCsl TPOUCXOXKAeHHWeM uyesioBeka? [loueMy mpobieMsl
aHTpOTIOTeHe3a U pacoreHe3a MpUBJIeKalOT Takoe 00JIbIlIoe BHUMaHUe ceifyac?

61. B uyem 3ak/ro4aeTcsl KOHLEMLMS )KUBOTHOTO TIPOMCXOXK/eHUs1 yesioBeka? VimeeT v oHa
JloKazaTenbcTBa? V3BecTHbI 1 Jpyrue (aJlbTepHaTHBHbIE) KOHLIEMLIUN?

62.  HaszoBuTe CBOMCTBa, MO KOTOPbIM 4Ye/JOBEKA OT/IMYAlOT OT >XUBOTHBIX. MOryT Ju
COBpeMeHHbIe uesioBeKooOpa3Hbie 006e3bsiHbI 3BOJIFOL[MOHUPOBATh B CTOPOHY UesioBeKa?

63. KakoBO 3HaueHMe MCKOMAaeMbIX OCTAaHKOB B H3y4YeHHWU aHTporioreHesa? KakoBa posb

APYyrux OMO/IOrMUeCKUX HayK B U3YUYE€HUU aHTponoreHe3a?
64. Ha3oBuTe 0CHOBHBIE STarbl dHTPpOIIOreHes3a. MoXKHO /1 MOCTPOUTH 3BOJIFOLIMOHHBIE PAAbI
B IIPUMEHEHNHU K ‘-IEJ'IOBEKY?

65.  Kakoe 3HaueHue B 3BOJIIOL[MY YejlOBEKa UMeJIO TMOSIBJIeHHe TIPSIMOXOXKJEHUS U Pa3BUTHE
rOJIOBHOT'O MO3ra?

66. B uewm 3akmouarorcs ocobenHoctr H.habilis, KakoB ero Bo3pacT ¥ MOYKHO /I CUHTAaTh
€ro 3BOJIFOLIMOHHOM JIMHMeN Ha 1yTH K H.sapiens?

67.  Ilepeuncrure daKTOPHI aHTpPOIIOreHe3a, 00paTHB BHUMaHKe Ha crieliudruyeckue.

68. Korga ¥ Kak ecTecTBeHHbIH OTOOD [IeMCTBOBa/I B BO/IIOIMM uesioBeKa? [lelicTByeT
ceMiuyac eCcTeCTBeHHBIN 0TOOP B MOMYJIALMSAX UeioBeKa?

69. KakoBa po/ib TpyZia B aHTpOIOreHese?

70. Kak BbI MoHMMaeTe OMOIOrMYecKyI0 U COLUATBHYIO CYIIIHOCTb UesioBeKa?

71. EcTb 1 pa3Hulla MeXXJy TePMUHAMU «BU» U «paca»? Ecid nMeeTcsi, TO MOKaXKuTe ee
Ha JIByX-Tpex MpuMepax.

72. [TpuBenuTe cyilecTByrolMe Kkaaccudukanuu pac. Ha3oBuUTe OCHOBHBIE pachl poja

yesioBeueckoro. UTo BK/Ia/IbIBalOT B TIOHSTUSI «CTapbie» U «HOBbIe» packl? C KaKoW CKOpPOCThIO
MPOUCXOJUT pacoreHes?

73. [Tepeuriciute (akTOphl pacoreHe3a. B uem 3ak/iouaeTcs pas/idude B JeMCTBUU
ecTeCcTBeHHOT0 0TOOpa npu BUj000pa30BaHUM U pacoreHese?

74. Cy1ecTByIOT /1M «UUCTBIE» pacekl? B ueM 3ak/rouaeTcss HayyHass HECOCTOATe/IbHOCThb
pacusma?

75. UTO MNOHUMAOT TMO0J KOHCTUTYLIMOHA/IBbHBIMKM TUNamu Jrofenr? Kakue BbI 3HaeTe
K/IacCH(UKaLMM KOHCTUTYLIMOHA/IbHBIX TUIIOB M HACKOJIBKO OHU COBEepLLIEeHHbI?

76. YTo BbI MOHMMaeTe MO/, reorpauueckoil U3MeHUNBOCTbIO uesioBeka? EcThb /M pasHulija
MeX/ly reorpauuecko U 5K0J10ruyeckoii U3SMeHUMBOCThIO UesioBeKa?

77. Maiite oripesiesieHNe TNOHATHSM «akKCesjepaLus» U «CEeKyJIIPHbIA TpeHZ» U IpUBeAUTe
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COOTBETCTBYIOLI[ME MIPUMEpHI.
78. He yracHetr mu B Oyayiem Buz H. sapiens mozio6HO ToMy, Kak B XO7ie 3BO/TIOLIUY yTaciu
MHOT'Me BU/bl JPYTHX >KUBBIX CYIL[eCTB?

Bonpockl KOHTPOJIGHOH PaboThI M0 TeMe « JBOTIOLHS OPTaHNYECKOr0 MUPa»:
Bapuanm 1.

1. Packporite cyTb 3B0/roLIMOHHON Teopuu JK.B. Jlamapka.

2. OxapakrepusyiiTe reorpaduyeckre f0Ka3aTe/lbCTBa SBOJIIOLUH.

3. [laiiTe XapakTepuCTHKY (hoOpMaM eCTeCTBEHHOr0 0TOOpa U MpUBeAWTe TIPUMepBI.
4. MUKpO3BO/IFOLIUS: PACKPOMTe MOHSATHE Y OCHOBHbIE XapaKTePUCTUKHU.

5. [laiiTe XapaKTepUCTUKY CTaJjuli aHTPOIIOreHe3a.

Bapuanm 2.

1. Packpotite cyTb sBo/itOLIMOHHOM Teopuu Y. [JapBuHa u A. Yoseca.

2. OxapakTepu3yiiTe IMOPHOIOTHYeCKHe JJOKa3aTeIbCTBA IBOJTIOLIHH.

3. PackpotliTe oHsiTHe BU/], BUA00Opa3oBaHue, Kputepuu Buja. HazoBuTe hopmbI
BH1000pa30BaHusi U MpUBeJUTe TIPUMepHI.

4. Makpo3BOJIOLIMS: PACKPOMTE MOHSATHE ¥ OCHOBHbIE XapaKTePUCTUKH.

5. [lepeuncnure (hakTOpbI aHTPOIIOreHe3a U 0XapaKTeprU3yrTe uX.

Tema: «JKoJi0rus U oxpaHa npupojbl. Opranusm u cpeja. buocdepa u yenoBek»
KomnbtomepHoe mecmupoganue (TCk):
Bbibepume 00uH uiu HecKo/IbKO 8apuaHmog omeemos:
KoHcyMeHTaMu AB/IAOTCA. ..
+KOTIbITHbIE
+3eMHOBO/IHbIE
1[MaHObaKTpPUH
xeMo0aKTepun
3e/ieHble BOZI0POC/IU
B MuHepanu3aluu OpraHMyecKUx BeliecTB MOYBbI MPUHUMAKT YUYacTHe...
+/10’K/IeBble UepBU
+canpoduTHBIE TPHUOBI
3eMJ/IepOHKU
JTMUMHKY KaryCTHOM OesisTHKA
OpIOXOHOTHE MOJUTIFOCKH
KnumakcHoe co001ecTB0 XapaKTepu3yeTcs. ..
+0THOCUTEJILHO TIOCTOSIHHOM TIPOAyKLIYel
+cbasaHCUPOBAaHHOCTBIO KPYTOBOPOTA BelleCTB
OOMBIIMM TTPUPOCTOM OMOMACChI
HEYCTOWUYMBBIMHU MEKTIOMY/IILIMOHHBIMU CBSI3SIMU
yBeJIM4eHHeM BUJJOBOTO pa3HO00Opa3usi
K ¢ykTyanuoHHOMY THIy JUHAMHKHU 3KOCHCTEM OTHOCATCH. ..
+TIOroJMUHOe U3MeHeHre YMCIeHHOCTH TTOMYJISILIA
+U3MeHeHHe YPOXKaMHOCTH CeMsiH yDa ueperryaToro
3apacTaHue BojioeMa
BOCCTaHOBJIEHHE Jieca TIoc/Ie Tioykapa
3aboaunBaHMe yTa
B cocTaB 6HoIeHO3a BXOJAT. ..
+duToreHo3
+3001]eHO03
THIPOTOTI
spacdoTon
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K/TMMaToM

IIpopayneHTamMu AB/IAKOTCA. ..
+1MaHoOaKTepun

IIJISITIOYHBIE TPUOBI

TJIOCKHE YepBU

BUPYCHI I'PUIIA

+cepobakTepun

K cykuecCHOHHOMY NpoLeccy OTHOCATCH. ..
+3apacTaHue BojjoeMa

+BOCCTaHOBJ/IEHHUE Jieca 1ocie roXkapa
e>Kero[Hoe u3MeHeHre MePBUYHOM MPOAYKLUH B IKOCUCTEME
cMmeHa ¢eHoa3 Ha MOAMEHHOM YTy
KoJsiebaHUsT YMC/IEHHOCTH IOMUHAHTOB B OHOLIeHO3e
JIrobast 3KocucTeMma...

+XapakTepu3yeTcsi TOTOKOM SHEPruu
XapaKTepu3yeTcsi OTCYTCTBHMEM oOMeHa BellecTB
SIBJISIETCS 3aKPBITON

+COCTOUT U3 pPa3HbIX 37IeMEHTOB

COCTOWT U3 OIMHAKOBBIX 3/IEMEHTOB
KoHcymeHTaMH SABJISIIOTCA. ..

xeMobaKTeprn

Oypble BOAOpOC/IU

L[MaHOOAKTpUU

+pacTeHre-T1apa3uT MeTPOB KPecT
+p>KaBUMHHbIe TPUOBI

ITpocTpaHCcTBeHHAsA CTPYKTYpa IKOCHCTEM XapaKTepu3yeTcs TAaKUMH MOHATHAMM KaK...
1|eHOTIOMYISAL{UST

CyKL|eCCust

+M03auuHOCTb

+SIpyCHOCTb

sKobromopda

Y cToitunBoCTH 0MOLIEH030B OIpeAe/IsieTcH. ..
+BBICOKMM OHopa3Hoobpa3rem

+CJIOKHBIMU CETSIMU ITUTaHUS

HU3KUM O1opa3HoobpasreM

KOPOTKHMM LieTIsIMU MTUTaHUs

OTCYTCTBHEM MEXKIIOMYJISILIMOHHBIX CBsI3€i
buoreoneHo3om siBJASAIOTCA. ..

+moliMeHHast yOpaBa

+COCHSIK JIMIIIaHUKOBBIN

aKBapuyM

T0J1ypa3pyllieHHbIN [eHb

KOCMHUYeCKHH KopabJib

K 0uoreHHbIM BeliecTBaM OTHOCSITCS. ..
+13BECTHAKU

+KaMeHHbIU YTroJib

T0/3eMHBIe BOJbI

BO/IbI TOPSTYMX MCTOUHUKOB

TriecyaHble JIFOHBI

B cocraBe xuBoro BemectBa duocdepsi npeod/1aJalT TaKue XUMHYECKHe 1eMeHThI,
KaK...

+KHUCI0pO/
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+BOZIOPOZ,

hocpop

cepa

KpeMHUI

PacceuBaromjasi (pyHKIUS )KMBOT'0 BellleCTBa NPOSIB/IseTCA yepe3 AeATe/IbHOCTh
OpraHu3MoB

+Tpoduueckyro

+TPaHCIIOPTHYIO

MH(OPMaLIMOHHYIO

KOHL[eHTPaLMOHHYO

cpezoripeobOpa3syoLIyio

Haun06o1b1HMii CTOK yIjiepoja MpPOMCXOJHT B...

+TopdsHBIX 60/0Tax

+1ecax

My CTBIHAX

caBaHHax

CYXO/I0JIbHBIX JIyrax

ITepeioMHBIe MepuoAbI B pa3BUTHHU 0HoCdepbI MPOU30IUIH TOrAQ, KOT/a. ..
coJiepKaHue KMCa0po/a COCTaBUIO OKOJI0 % OT COBPEMEHHOT0 YPOBHS
+KOHL|eHTpaLus Kucaopoga gocturia 0 % oT CoBpeMeHHOT0 YPOBHS
+TIOSIBU/IUCh TTOKPBITOCEMEHHbIE paCTeHUS

TMOSIBU/TMCH T1€PBbIe KUBOTHBIE

MOSIBU/TUCH T1epBble HACEKOMbIe

IIpu aocTKeHNHU KOHIleHTpanuu Kucaopo/ja B atmocgepe 0 % ot coBpeMeHHOU
C03/1a/TUCh YC/I0BUA [JIA. ..

+0CBOEHUS1 OpraHU3MaMH CyLIU

+o0pa3zoBaHus 030HA

TIOSIBJIEHUS TIePBBIX a3POOHBIX OPraHU3MOB

BO3HUKHOBEHHSI MHOTOK/IETOYHOCTH

Hayasia nporecca (poTocuHTe3a

K O0uoreHHBIM Bell[eCTBaM OTHOCSTCH. ..

N0/13eMHbI€ BO/IbI

+H3BECTHSIKU

BO/Ibl TOPSTYNX UCTOYHUKOB

+KaMeHHbBIN yToJib

recyaHble /IFOHbI

B cocraBe >xuBOro BeiecTBa 6mocdeppl npeod,/1a/Jal0T TaKue XMMUYEeCKHe /IEMeHThI,
KaK...

cepa

KpeMHMM

+KUC/I0pOo/

hocdop

+BOAOpPO.

Cpepoodpa3yomas GpyHKIHsA )XUBOr0 BelleCcTBa MPOSAB/ISIeTCA B. ..
yBe/IMUeHUU re0XMMUYeCKOW SHepruu

repeHoce SHepPruu B pe3yJbTaTe MUTPALUX MTHL]

o0pa3zoBaHUM 3a/ieXKeli TOPIOUNX UCKOTIaeMbIX

+TI0/]/IepyKaHr K TTapaMeTPOB MPUPOIHON CPeZibl B OTHOCUTETbHO CTaOM/TBHOM COCTOSTHUM
+TIOBBILLIEHUU COZlep>KaHUsI YT/IeKUC/IOro ra3a B MPUIIOUBEHHOM CJioe aTMOcdepbl
PacceuBaronias ¢yHKIUs )XKUBOT0 BellleCTBa NMPOSIB/IsAETCS yepes3 AeATe/IbHOCTh
OpraHu3MoB

KOHL|@HTPaLMOHHYIO
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TPOPHUUECKYIO

cpezionpeoOpasyroIyro

+TPaHCIOPTHYIO

MH(OPMaLIMOHHYIO

Hawu6osee CyecTBeHHY0 P0OJIb B OCYIIeCTB/IEHHH AeCTPYKTUBHOM (PyHKIIMY )KHBOT0
Bell[eCTBa UIPaKT...

OJJHOKJIETOUHbIEe BOZOPOC/IN

+TpUOBI

BBICLLIE pAaCTeHUsI

+MMKPOOPraHU3Mbl

MJIeKOITUTAIOL[1e

K OuoreHHbIM BelieCTBaM OTHOCSITCSL. ..

T10/[3eMHbIe BO/[bI

+HU3BECTHSKU

BO/IbI TOPSTUUX UCTOYHUKOB

+KaMeHHBIU yroJb

recuaHble /IFOHBI

IIpu focTHKeHUH KOHIleHTpaIuu Kuciopoja B armocgepe 0 % ot coBpeMeHHOU
CO3/1a/TUCh YC/I0BUA [JIA. ..

+0CBOEHHsI OpraHM3MaMH CYILU

+o0pa3zoBaHMs 030HA

TIOSIBJIEHUS TTePBBIX a3POOHBIX OPraHU3MOB

BO3HUKHOBEHHSI MHOT OK/IETOUHOCTH

Hayasia nporecca (poTocrHTe3a

K 6uoKocHBIM BelljecTBaM 0uochepbl 0THOCATCA. ..

+T10YBBI

+0OKeaHU4ecKre BOJibl

JKUBBIe OPraHU3Mbl

TOpHBIe [TOPO/ibl

)KeJle3Hble Py/bl

KoHnjeHTpanoHHasi QyHKLMA )KMBOT'0 BellleCTBa NMPOsAB/AETCA B...
CMeHe 3KOCUCTeM

+yBe/IMUeHUH reOXUMHUYeCKON SHepruu

+00pa3oBaHUU 0Ca/I0UHbIX U3BECTHSIKOB

CTPOUTE/IbCTBE PAKOBUH MOJITFOCKOB

+U3MeHeHNH COZlep>KaHusl YIJIEKUCIIOro rasa B atmocdepe
KoHnjeHTpanoHHasi QyHKLMA )KMBOT'0 BellleCTBa NMPOsB/AETCA B...
+yBe/IMUeHUH COJiepKaHUs TsDKeJIbIX MeTasl/IoB B TellaX paCTeHUH 110 CPaBHEHUIO C
coJiep>KaHreM MX B [10UBax

+U3MeHeHNH COZlep>KaHus YIJIeKUCI/IOro rasa B atmocdepe
+o0pa3oBaHUH 3a7ekell TOPIOUMX UCKOTIaeMbIX

nipeoOpa3oBaHuM (PU3MKO-XUMHUUECKUX [1apaMeTPOB CpeJibl

IepeHoCe SHepruu B pe3y/bTaTe MUTPALMU MTHUL]

K aTmocdepHOMy rasy, umeroigee 01oreHHoe IMPOMCX0XK/AEHHE, OTHOCHTCHL. ..
+YTJIeKUCJIbIN ra3

OKCH/, Cepbl

OKCH/J, a30Ta

BO/ZIOPO/],

B ¢opmupoBaHNH Kap0OHATHBIX 0CA/{0YHBIX ITOPOJ YYaCTBYHOT. ..
+hopamuHndepsbl

PBIObI

[IMaTOMOBbIE BOZIOPOC/IN
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TITUL[BI

K MuKpooprasniusMamM, pa3/jiaraliiuM opraHuyecKye BelljeCcTBa MO0UBHI C Bbljie/IeHHeM
aMMHaKa, 0THOCATCA. ..

+aMMOHU(UKATOPEI

JeHUTPUPUKATOPEI

HUTPUGUKATOPbI

a30TO(UKCATOPHI

K MuKpoopraHiu3sMaM, BOCCTaHAB/IMBAKIIMM HUTPUTHI U HUTPATHI 0 MOJIEKY/IIPHOTO
a30Ta, OTHOCATCH. ..

+1eHUTpUUKATOPbI

aMMOHU(UKATOPbI

a30TO(HKCaTOPbI

HUTPO(PUKATOPHI

K u3Bep)KeHHBIM NOP0o/iaM, IBJIAIIMMCA HCTOUHMKOM HeopraHuueckoro gocdopa B
KPYroBopoTe, OTHOCATCA. ..

+arnaTuThbl

dochoputsl

Cy/brpbI

KapOoHaThI

K armocdepHoMy rasy, umeroiee 0MoreHHoe MPOMCX0K/eHHEe, OTHOCHTCH. ..
+KUC/I0pOo/]

BO/IOPO/]

revu

aproH

B 6uocdepe ocBobO0KAeHHE YI/IEKHCIOT0 ra3a >KMBbIMH OPraHu3MaMH OCYIIeCTBJISIETCA B
npouecce...

dboTonmza

TPaHCAYKLMU

+/IbIXaHUs

dboTocuHTeE3a

K rasoBomy TMIly KPyroBOpoTa BelleCTB OTHOCUTCH KPYTrOBOpPOT...

cepsl

CBUHLIA

KpeMHUS

+a3oTa

K rasoBomy TMIly KPyroBOpoTa BelleCTB OTHOCUTCH KPYTrOBOpPOT...

BO/IbI

cepsl

docdopa

+yrijepoja

Pa3no)xeHue opraHuYeCcKHX BelleCTB /0 HeOPraHMUYeCcKHUX B MpoLecce KPyropopora
BelleCTB 0CyI|eCTB/ISIeTCH. ..

MpoAyLeHTaMU

KOHCymeHTamH 11 nmopsisika

KOHCyMmeHTaMmHu I nopszka

+peayLieHTaMu

K Mukpoopranusmam, OKHC/ISIIOIMM HOHBI aMMOHUA /10 HUTPUTA UM HUTPUTA /i0
HUTpAaTa, OTHOCATCA. ..

aMMOHU(UKATOPBI

a30To(UKCaTOPbI
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+HUTPUPUKATOPEI

JeHUTPUPUKATOPEI

OHeprus CoJIHI|a CBAA3aHa PacTeHUsIMH B BHJe. ..

Cy1b(pUTOB

dochoputon

CUJTUKATOB

+Topda

CHHTe3 OpraHnuyecKux BelllecTB U3 HeOPpraHuuyecKUx B MpoLecce KPyroBopoTa BelecTB
OCyIL|eCTB/IAETCH. ..

KOHCyMeHTaMu

pefyLieHTaMU

Jetputodaramu

+TIpoAyLieHTaMU

HauMmeHbl111eli aKTUBHOCTBIO B0O/J000MeHa B KPYrOBOPOTE BO/bI OT/IHYAKOTCAL. ..
aTMocdepHasi Bjiara

peuHbie BO/[bl

ToYBeHHasl BJjiara

+TI0/ISIpHBIE JIeJHUKU

K oca/jouHbIM mopojam, AB/IAIUMCA HCTOUHHKOM HeopraHudeckoro gocpopa B
KPYroBopoTe, OTHOCATCH. ..

+ocdopUtsl

araTuThl

Cy/ibrpbI

KapOoHaThI

Yrnepoj B Buje yr/ieKHC/I0ro ra3a nocrymnaer B atmocgepy B npouecce...
periMKaluuu

+TOpeHust

dboTocuHTeE3a

dboTonmza

K ocapgouHoMy THNy KPYyroBopoTa BelleCTB OTHOCUTCA KPYroBOPOT...
docdopa

+yriepoja

BO/IbI

KHCJI0po/ia

B ¢opMupoBaHNU KPeMHHCTBIX 0Ca/[0YHBIX IOPOJ YUaCTBYHOT. ..
+11aTOMOBbLIE BOJOPOCIU

MeJy3bl

3e/1eHbl BOZOPOCIH

MOJLTFOCKU

K cTrpaHam c oTHOCHTE/TbHO CTa0M/IBbHOM AeMorpa)uuecKou curyarnuen, 6e3
€CTeCTBEeHHOI'0 MPUPOCTA, OTHOCUTCH. ..

+1"epmanus

Kuraii

Arnonus

Tan3anus

K cTrpaHam c 0bICTpOpacCTyI[UM Hace/IeHHeM OTHOCHTCA ...

+UHaus

YkpavHa

CIIA

®paHuus

dakTopoM cpe/ibl, 3HAUUTE/IHHO M0/JaB/IEHHBIM, HO MPO/I0/DKAOIUM B/IMATH HA
AeMorpaduio COBpeMeHHBIX JII0/ie, AB/IAETCH. ..
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+TUIIeBbIe PeCYPChI

COJTHeYHasi paJjriaLusi

9KTOIApa3UThI

XapakTep pacTUTeNbHOCTU

OCHOBHBIMH 3HepreTHYeCKHMH pecypcaM B HaCTOsiIee BpeMs SIB/ISIOTCA. ..
+HeThb

BO/IOPO/IHO€ TOTL/IMBO

Top

+ra3

OMOTOIIMBO

B crpaHax JIaTHHCKOW AMepHKH 0CHOBHBIMH KY/IbTyPaMH, MPe00,/1a/JalIuMH B
MHIIeBOM paljuoOHe Hace/IeHUs, AB/IAITCA. ..

TIIeHHLIA

puc

+acosb

+b6aHaHbI

KyKypy3a

B crpanax FOro-BocTouHoi A3uH 0CHOBHBIMM NPO/JyKTaMH MUTAHKA, TIPe00/1aAal0IMH
B MHUIIEBOM palji0OHe Hace/1eHUsl, AB/IAITCS. ..

TILIeHULIA

rOBsiZIMHA

+puc

KyKypy3a

+MOpernpoayKThl

B Poccun 0CHOBHBIMH KYJ/IbTypPaMu, Ipe00,/1a/Jal0luMH B MHIIeBOM paljHoHe Hace/IeHHus,
SIB/IAIOTCA. ..

+MIIeHuIa

+KapTodenb

GaHaHbI

6006bI

KyKypy3a

ITocneaCTBUAMY KHCIOTHBIX A0XK/eil ABIAIOTC. ..
+TI0BpeX/jeHHe pacTUTebHOr0 TIOKPOBa

TOsIBJIEHHE 030HOBBIX [bIP

ocyIeHue 60J10T

yBeJIMueHre pacTUTeTbHOW NPOJYKLUU

+U3MeHeHNe KUC/IOTHOCTH TTOUBBI

OCHOBHBIMH «IIAPHUKOBBIMH ra3aMu» ABJISAIOTCA. ..
+MeTaH

KHCJIOTHBIE TYMaHbI

KHCJIOPOJ

TIbL/Tb

+IUOKCH], yrjiepoja

IToceACTBUAMH HCTOLEHUSA «030HOBOTO CJIOS» /ISl Ue/I0BeKa AB/IAIOTCS. ..
yBesInyeHue urcsia 3abosieBaHui TybepKye3oM
TIOBBIIIIEHH e UIMMYHHTETA

TIOBBIIIIEHHe BLIPabOTKY BUTaMHHA []

+yBenyeHue yncia 3a00/1eBaHNI pakKOM KOXKU
+yBenMueHue yrcsia 3ab0/ieBaHN KaTapaKTOM TJia3
ITepBbie aToMHbIe 60MOBI ObL/IH COPOIIIEHBI HA TOPOJA. ..
Tokuo

Nokorama
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+Haracaku

+Xupocuma

Kuorto

Haun6osbmmmM 6Hopa3Hoo0pasueM 0T/IMYAKTCA. ..
+KOpasisioBble pUQbI

TaeXkHble jieca

[IpeCHOBO/IHbIE PeKU

+TpOI1YecKue jieca

CaBaHHbI

Hau0o/1b1M# BK/Ia/] B Pa3BUTHE «TAPHUKOBOIr0 3¢¢deKTa» BHOCAT. ..
+CIIIA

bpa3sunus

Kuraii

ABcTpanus

+cTpaHbl EBporbl

K 3HepreTuuecKum pecypcam, 00pa3yrIumMcs B Iponecce KPyroBopoTa yrjiepoja B
ouocdepe, oTHOCATCA. ..

+He(Thb

W3BECTHSK

araTUThI

CJ1aHLbI

+10pdh

KpynHelmymMM MeranojucaMy MUpa fB/ISIIOTCA. ..
Monpeaib

+Tokuo

+Hpro-Hopk

Ocno

[Tapux

B «30Hy rosioa» B COBpeMeHHOM MHpe BXOJAT CTPaHBbI...
BocTtouHoti EBporbl

+Adpuku

+HOro-BocTtouHoii A3uun

3anaaHol EBpomnbl

CeBepHoii AMepUKH

B crpanax FOro-BocTouHoi A31H 0CHOBHBIMH NMPOAYKTaMH MUTAHUs, IPeo0d/1aJarouMu
B NHUIIeBOM paLiliOHe Hace/leHUs, AB/ISIOTCA. ..

TIIeHnLA

roBsIJMHA

+puc

KYKypy3a

+MOPEINPOAYKTHI

B3aumooTHOLIEeHHS 110 TUITY KOMMEHCa/Iu3Ma XapaKTepPHbI AJI. ..
+/IbBa U TUEH

+KHTa U yCOHOI'MX PAauKOB

BOJIKA W 3aMlja

HOCOpOTa U MTHL]

paka-oTIle/IbHUKA U aKTUHUU

IToBejeHUECKMMM a/JanTaliisIMHM PacTeHU K 3acyxe AB/IAIOTCA. ..
+yMeHblIeHre YUC/Ia YCThUL]

CHUHTEe3 OCMOJIUTOB

+KOPOTKUM OHTOreHe3

penyKLUsi KODHEBOM CHUCTEMBI
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+1epexo/; B COCTOsIHUE TUrnobro3a

HeliTpanbHBIMH K /I/INHE AHS PaCTeHUAMH SIBJISIFOTCS. ..
+KapTodeb

POXb

ropuuia

TOMaT

+TIIIeHULIA

AHaTomo-Mop¢do/I0rHuecKUMH aJjanTalisAMH PacTeHUH K 3aCylUIMBBIM YCIOBHAM Cpe/ibl
SIB/IAIIOTCAL. ..

+oryIeHHbIe JINCThS

+TOsICTasi BOCKOBasi KyTHKYJ1a

yBe/lInuyeHue 1epuofia OHToreHe3a

IIMPOKast TMCTOBAs M/IaCTUHKA

peJyKLYsi KOpDHEBOU CHCTeMBI

B3auMOOTHOLIEHHA 110 TUITY XUII{HUYECTBA XapaKTepHBbI JAJIA. ..
+0epKyTa U MOJIeBKH

TEPMUTOB U GakTepuit

+B0JIKa W 3aiija

nMChl U 610X

aKyJibl ¥ pIO-TIpUJTHTIA/

K 3n1300X0pHBIM pacTeHUsIM OTHOCATCH. ..

KJ/IeH aMepHKaHCKUM

+7101yX OOMBIIION

+uepeia Tpexpas/iesibHast

psibriHa 0OBIKHOBEHHAsI

TI0/IOPOYKHUK OOJIBIIION

K cTed/1eBbIM CYKKY/IEBHTaM OTHOCATCH. ..

+KakKTyC

+MoJiouai

BO/IOKpac

6a06ab

asod

K no/sie3HOHeHTpa/IbHBIM B3aUMOCBA3AM (+0) )KMBbIX OPraHU3MOB OTHOCATCAL. ..
+Hax/1e0HUUEeCTBO

KOHKYPeHLIUs

+KBapTHPAHCTBO

cuM6bmo3

rapasuTHU3M

B3auMOOTHOIIIEHHS 110 TUITY CMMOM03a XapaKTepPHBbI JJIs. ..
+MypaBbeB U T/iel

+paka-oTIe/bHUKA U aKTUHUU

JbBa U THeH

nocst v 6eniku

BOJIKA U 010X

Jisi rurpoUTHBIX pacTeHNi XapaKTepHbl...
HEMHOT OUHC/IeHHbIe, TIPUTIOHSAThIE YCThULA
+MHOTOUKC/IeHHbIe, YTTyO/IeHHbIe YCThUIA

MeJIKHe, YellyeBH/IHbIe JTMCTOBbIE T/IACTUHKH
MHOT'OCJIOMHBIU 3TMHAI€PMUC C TOJICTOW KYTUKYJIOH
+00JIbIIIMe ¥ TOHKHE JINCTOBBIE TUIACTUHKH

K rpynne HUTpPO(M/IbHBIX PaCTeHHUI 0THOCATCH. ..
BO/I0KPAC JIATyIIauni
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e>ka coopHast

+KparnuBa /IByJOMHasi

+Mapb Oenast

MSTJIMK JIyTOBOH

K B3anMomno/ie3sHbIM B3aMOCBA3AM (+ +) )KUBBIX OPraHU3MOB OTHOCSITCAL. ..
+MyTyanau3m

XUILHAYECTBO

+cuM6bmo3

KOHKYDeHLIUs

rapasuTusM

+COTpYAHUUYECTBO

Ha3emHo-Bo3AyIIHasA cpeja )XM3HHM XapaKTepu3yeTcs. ..
MOCTOSTHCTBOM TeMIlepaTyphbl BO3/[yXa

+HHU3KOM BJI@XHOCTbIO BO3/[yXa

+HHU3KOM TIJIOTHOCTBIO BO3/lyXa

+BBICOKOM WHTEHCUBHOCTBIO CBETa

HU3KOW MHTEHCUBHOCTBIO CBeTa

K rpynmne HeKTOHHBIX OPraHM3MOB OTHOCSITCA. ..
Me/1y3bl

+KUTBI

ryoxu

MOJLJTFOCKU

+Ka/lbMaphbl

K rpynme njlaHKTOHHBIX OPTaHU3MOB OTHOCATCA. ..
ryoku

+BeC/IOHOTHe PauKu

CKaThbl

+Mezy3bl

Jenb(hUHbI

K rpynmne ruipopuTHBIX paCTeHHH OTHOCATCH. ..
BapuaHTbI OTBETOB....................

+3/100es KaHaicKas

+KyOBbIIIIKa >KeJITast

T0JIbIHb TOPbKast

JIAH/IBIIT MaliCKU

3eMJ/ISIHMKA JieCcHast

K ucuepnaemMbIM HeB0300HOBUMBIM pecypcaM OTHOCHTCH. ..
+yrosb

rouBa

nec

MITUL[BI

OCHOBHBIMH NPHUHIIUINIAMHU B 9)KOHOMHUYECKOM OLleHKe NMPHPO/JHBIX PeCypCoOB ABJ/ISIIOTCS
MOAXO0/BbL...

arbTepHAaTUBHbBIN

+00bEeKTUBHBIN

PEHTHBIN

+3aTpaTHBIN

CyOBbeKTHUBHBIN

K ucuepnaemMbIM NPUPOAHBIM pecypcaM OTHOCATCH. ..
+>KUBOTHBIN MUD

COJTHEUHasi SHeprusi

3Heprus BeTpa
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+Hezpa

SHeprusi MOPCKUX MPUIMBOB

K B0300HOB/IsIeMbIM PUPOAHBIM PeCypcaM OTHOCSITCS. ..
+IpecHasl BoZia

+YNUCTBIN BO3AYX

MeTa/JInyecKoe MUHepalbHOe ChIpbe

VICKOTaeMoe TOIJIMBO

HeMeTa/lJInYeCKoe MUHepabHOe CbIpbe

K HeB0300HOB/IsIeMbIM MPUPOAHBIM PeCypcaM OTHOCATCH. ..
YUCTBIN BO3JYX

rpecHas BoJa

+MeTa/l/IMueCcKoe MUHepPaabHOe ChIpbe

+HUCKOMNaeMoe TOIJIMBO

M/I00pPOJiHast TOYBa

K MuHepa/ibHBIM pecypcaM OTHOCSTCAL. ..

+PpyHOE ChIpbe

+HepyAHOe ChIphe

MIPOMBICJ/IOBbIE JKUBOTHbIE

reoTepma’sbHasi SHeprus

SHepPrusi MOPCKUX MPU/IMBOB

K HeHncuepnaeMbIM NPpUPOJHBIM pecypcaM OTHOCATCH. ..
pacTUTeNbHBIA MUD

HeJpa

+3Heprusi MOPCKUX MPU/IMBOB

+COJTHeUHasl SHeprusi

JKUBOTHBIN MHUD

K HeHncuepnaeMbIM NPpUPOJHBIM pecypcaM OTHOCATCH. ..
HCKOIaeMoe TOI/IMBO

+3Heprus BeTpa

+3Heprusi TeKyuei BoJpbl

MeTasJInyecKoe MUHEepaJbHOe ChIpbe

HeMeTa/lJTuueCcKoe MUHepaabHOe ChIpbe

K 0uo/10rnueckumM pecypcaM OTHOCATCAL. ..

+Ky/bTypHbIE PacTeHUsI

reoTepma’sibHasi SHeprusi

SHeprusi MOPCKUX MPU/IMBOB

HeMeTa/lJTuueCcKoe MUHepaabHOe ChIpbe

+TIPOMBIC/IOBbIE KUBOTHBIE

JlesATe/IbHOCTD M0 00pPaLeHHI0 C ONTACHBIMHM O0TX0JaMH TMO//IEXKUT. ..
OrpaHUYeHUI0 Ha TeppUTOpun PP

+BBINOJIHEHUIO TPeOOBaHM OXpaHbl 3/J0POBbsI Ye/IOBeKa
+/IULeH31MPOBaHNIO

9KOJIOTMUeCKOM IKCIepTU3e

3aripelLeHuro Ha TeppuTopun PO

OCHOBHBIMHU NPHUHIIUINIAMHU B 9)KOHOMHUYECKO# OLleHKe NMPHPO/JHBIX PeCypCoB ABJISIIOTCS
MOAXO/ABL...

a/bTepHAaTUBHbIN

+00beKTUBHBIN

PEHTHBIN

+3aTpaTHbIN

CyOBbeKTHUBHBIN

K HeHncuepnaeMbIM NPUPO/JHBIM pecypcamM OTHOCATCAL. ..
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pacTUTeNbHBIA MUD

HeZlpa

+3Heprusi MOPCKUX MPUIMBOB

+CO/THeUHas1 SHeprus

JKVBOTHBIA MUD

K B0300HOB/IsIeMbIM PUPOAHBIM PeCypcaM OTHOCSITCS. ..
+IpecHasl Boza

+YUCTBIN BO3AYX

MeTa/JInyecKoe MUHepalbHOe ChIpbe

VICKOIaeMoe TOIJIMBO

HeMeTa/lJTnYeCKOe MUHepPaJbHOe ChIpbe

K MuHepa/bHBIM pecypcaM OTHOCSTCA. ..

+PpyHOE ChIphbe

+HepyAHOe ChIphe

MIPOMBICJ/IOBbIE JKUBOTHbIE

reoTepmasbHasi SHeprus

SHeprusi MOPCKUX MPU/IMBOB

K Bujy, Haxo/sA1eMycsi Ha FPaHy UCYe3HOBEHMs, OTHOCUTCH. ..
+aMypCKUW TUTP

6eCKpbIIbIi T0/y0b

CTeJl/IepoBa KOpoBa

JTUKAN OBIK

K Bujy, Haxo/sA1eMycsi Ha FPaHU UCYe3HOBEHHs, OTHOCUTCH. ..
cobob

+pKelpaH

TapraH

Moa

K BHAly, cClaceHHOMY Ue/I0BeKOM OT BBIMUPAHUA M CTABLUIUM MPOMbIC/IOBBIM, OTHOCHTCH. ..
+cobosb

ropHOCTak

KabaH

mca

Ha teppuropuu XomnepckKoro 3anoBefHUKa 0XPaHAETCH. ..
+BBIXYXO0JIb

cobob

rara

3y6p

Ha teppuropun Cuxor3-A/JHHCKOTr0 3anoBeJHUKA 0XPaHAeTCsl. ..
peuHoi 606p

+yCCypUNCKUM TUTD

Oesblii MeaBe b

soma b ITp>keBanbCKOro

Ha teppuropuu BopoHe)XCKOro 3anoBeJjHUKa OXpaHsaeTCH...
+peuHoit 606p

YCCYPHUHCKUM TUTP

BBIXYXOJIb

soma b ITp>keBasbCKOro

K BuAly, Haxos11eMyCsl Ha TPaHU UCYe3HOBeHHs, OTHOCUTCH. ..
0eCKpbI/IbIi T0/Ty0b

JTUKWN OBIK

CTesyiepoBa KOpoBa

+aMypCKUU TUTP
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K BuAy, Hcye3HyBIIeMYy 110 BHHE YeJ10BeKa, OTHOCUTCH. ..
BapuaHTBI OTBETOB.............cc.....

BBIXYXOJTh

+IPOHT

Ov30H

Aipoda

K Buay, Hcue3sHyBIIeMy 110 BHHE Ye/10BeKa, 0THOCHTCH. ..
Aipoda

+TapnaH

caurak

3y6p

K BHuAy, claceHHOMY 4e/I0OBEKOM OT BHIMUPAHHUS U CTAaBIIMM NPOMbIC/IOBbIM, OTHOCUTCH. ..
KaMeHHasl KyHHI]a

nowazas I1pxeBanbCcKoro

+peuHo eBporieiickuii 606p

Oestbiii MeBe b

Ha Teppuropun Kanpanakmickoro 3anoBejHUKa 0XpaHseTcs. ..
cobob

3y6p

+rara

BBIXYXOJTh

K BHuAly, claceHHOMY 4e/I0BeKOM OT BHIMHUPAHHUsl, OTHOCUTCHL. ..
7ipoda

TapriaH

+6u30H

JbKeripaH

K BuAy, cnaceHHOMY 4e/I0BeKOM OT BHIMHUPAHHUsSl, OTHOCUTCHL. ..
+MopcKasi BbiZipa

CTeJIepOBa KOpOBa

Cepbii KUT

KaIaaoT

Ha teppuropum 3anoBeanuka benosexxckas Ilyija oxpansercs...
+3y0p

BBLIXyXOJTb

rara

cobob

OOuTaTe/ M MPEeCHBIX BO/I0EMOB He MepPeHOCsIIie 0COIOHEHHS HA3bIBAIOTCS. ..........
+Tannodoobl

XraHO(}OObI

KcepohuIbHBIMU

ruipoGoOHBIMU

TepMo(dOObI

KpUODUJTBI

Kak Ha3biBaeTcs xu3HeHHasi JopMa pacTeHHH, y KOTOPBIX MOYKH B0300HOB/IEHUSA
HaXOJATCS BBICOKO Hajl MOBEPXHOCTHIO MOYBHI?

+haHepodUTHI

xame(duToB

reMUKPUNTTO(DUTHI

KpUITohuTamMu

TepPOdUTEI

ITonsiTHe 0 OHOLIEHO3€e B HAYKY BBeJI

B.B./lokyuaeB
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3.3r0cc

+K.Mebuyc

B.H.Cykauesn

ITepBUUYHBbIEe KOHCYMEHTHI MO/TyYal0T YHEPrUi0 U MaTepuaJl i/if MOCTPOEeHHUsI CBOero Tesia
3@ CYET..covueereeerereees

¢doTocrHTe3a U3 HEOPraHWYeCcKOro Marepuara

repepabOTKH OCTAaHKOB YMEPIIUX KUBOTHBIX U PACTEHUI

+cueT rnepepabOTKU OpPraHUUYeCcKOro BelllecTBa, CO3/JaHHOI0 TIPO/yLieHTaMU

BCe OTBEThI BEPHbI

CBsI3aHHBIH a30T, UCII0/Ib3yeMbIH B 0H0C]epe, 00Pa3yeTCH.......coueeureneene

+B pe3y/ibTaTe CBSA3bIBAHMS a30Ta BO3/lyXa HEKOTOPhIMU OAKTEPUSMH U CHHE-3e/IeHbIMU
BO/IOPOC/ISIMU

+TIpU I'PO30BBIX pa3psiax

TIpU CUHTe3e M3 a30Ta BO3/lyXa Ha MPOMBIIIJIEHHBIX TIPeTIPUITUSIX

BCe yTBepK/eHUsI BepHbI

K/IUMaKCOM Ha3bIBAKOT......cceeeeneeeeee

O/IHY U3 MepBbIX CTa/iuii 000 CyKIjeccuu

+COCTOsIHMEe OKOHUAaTe/TbHOT'0 PAaBHOBECHS B XO/le CYKL[eCCUU

peasibHOe COCTOSTHUE SKOCHCTEMbI

BCE OTBEThI BEPHBI

K NapHUKOBBIM ra3aM OTHOCHT.....c.ceseeesesnnes

asoT

+IMOKCH/, yTieposia

KHCTIOPOZ,

+MeTaH

OrpaHnuMBapOIUM (IMMUTHPYIOIIMM) Ha3biBaeTcs (pakTop, BeIMUMHA
KOTOPOTO.....ccoueeunnennes

6/1M3Ka K BBIXO/IY 3a TIpe/iesibl TOJIepaHTHOCTH

BBIXO/UT 3a Mpe/ie/ibl HOpMabHOW 30HbI XKU3HeIeATeTlbHOCTH

+BBIXOZUT 3a Npejiesibl ONTUMyMa

HaxOJUTCS B Mpejiesiax ONTUMyMa

ITumnieBas HEmb — 3TO0...ccceeeeeveceneees

3aBUCUMOCTD XUIIHUKA OT )K€PTBbI

+T10C/IeI0BaTeTbHOCTh OPTAaHU3MOB B COOOIIIeCTBe, KaXKbIH 3/IEMEHT KOTOPOU SIBJISIETCS TTHITeH
JU1s1 CJIeAYIOIIEero 3/1ieMeHTa

10C/IeZl0BaTeIbHOCTD TTPOX0XK/AE€HHSI THUILIU T10 MULLeBapUTETbHOMY TPaKTy
1oc/ieZloBaTeIbHOCTh XMMUUECKUX peakLMi, MPOMCXO/AIIMX B MpoLiecce MUTaHUs
IIpouecc 3aKOHOMepHOM MOC/Ie/J0BaTe/IbHOIN CMeHbI OJHUX 0MOreoneH030B APYruMH
HA3BIBACTCS. cueeuveeerrsannes

roMeoCTa3oM

+cyKueccuei

camoperysiuen

apoMmopdo3om

ITo ¢u3HuUecKUM NPUPOJHBIM YCI0BHAM BbIAE/TIAIOT Fe0C(epbl 3eMJ/TH......ccceueesrneens
+aTMocdepy

+ruzpocdepy

+nutocdepy

ouochepy

Pacno/io>xure 30HbI THAPOOHOC]epHI 0 MHTEHCHBHOCTH CBeTa HAYMHAsA C
HAUMEHBIICH.......cooverenren

1. poTocdepa

3. adorocepa
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2. nucdorocdepa

Bri0epuTe XapaKTepHbIe 0CO0EHHOCTH MPUCYIIH KUBOMY BEIIECTBY....uceresseeseosees
+orpomHast CB000/IHasi SHEPTHUs

HU3Kasi CBOOOHAsT SHEPTHs

+BBICOKasi CKOPOCTb MPOTeKaHUsI XMMUUECKUX TPOLIeCCOB

HU3Kasi CKOPOCTb NIPOTeKaHHWsI XUMUUeCKUX MPOL|eCCOB

+Cs1araroiye ero XMMUJYecKrue CoOeIMHeHus], TJIAaBHEUIITMMU 13 KOTOPBIX SIBJISTFOTCS Oe/Ky,
YCTOWUMBBI TOJIBKO B )KUBBIX OpraHu3Max

+CyllecTByeT Ha IJlaHeTe B JOpMe HelpepbIBHOTO uepeioBaHUsI MTOKOJ/IeHUM

+17151 Hero XapakTepHO Ha/lure 3BOJIIOLIMOHHOTrO MpoLiecca

JU1s1 HErO XapakTepHO OTCYTCTBHME 3SBOJIIOLIMOHHOTrO IpoLiecca.

Bujpl He epeHoCAIHe H30BITOYHOT0 YB/IAKHEHHUS HA3bIBAKOTC . oceucerreseeseones
raiiooobl

X1aHO(OObI

+KCepo(UIbHBIMUA

TepMO(0oObI

KPUO(UIIBI

Kak Ha3bIBaeTcsi )kKM3HeHHas (popMa pacTeHMi y KOTOPBIX MOYKH BO300HOB/IEHHS
HaXOJSATCSA BHICOKO Ha/l IOBEPXHOCTHIO NMOYBBI

+(aHepopuThI

xame(uToB

reMUKPUTITOUTHI

Kpunropuramu

TepOUTEI

Canpo¢uTHbIe OPraHNu3Mbl, KOTOpPbIe pa3/jiaralT Te/ia MOrubIIuX pacTeHU U )KMBOTHBIX,
a Tak)ke MX NPIKU3HEeHHbIe BbljeeHus (pekanum, Mmoya), Ha3bIBAalOTCS
MpoAyLIeHTaMu

+pefyLieHTaMu

MepBUYHbIMU KOHCYMEHTaMU

BTOPUUHBIMU KOHCYMEHTaMHU.

IupKyAAUsa XMMHYECKHX 3/71IeMeHTOB a0MOTHUeCKOro MPOHCX0XK/AeHHUsI, KOTOpbIe
MOMNajalT U3 OKPY)Kamiiei cpeAbl B OPraHu3Mbl H U3 OPraHU3MOB B OKPY)KaIoLIYI0 cpey
TPaHCIHpaLUs

MHHepanu3auys

ouroTpaHchopmMarys

+0HOreoXMMHUeCKHe LIUKIIBL.

K geTpuTo(araM OTHOCATCH...ccovereereesesees

MHKPOOPTaHU3Mbl

HacekoMble

yepBU

+BCe OTBeThbI BePHbI

ABTOTPO(BI MO/TyYAOT HEOOXOJUMYIO /ISl KU3HEJEATETBHOCTH FHEPTHIO. ....uceevressesees
riepepabaTbiBasi OpraHUUeCKue BelljecTBa, CHHTe3UPOBaHHbIEe IPYTUMU >KUBbIMUA OpraHU3MaMU
+TIOT/I0IIasi COJTHEUHYH0 SHEePTUI0 UM UCTIO/b3Ys MOTeHLMa/IbHY0 SHePrui0 HEKOTOPBIX
HeopraHuuecKux CoeJUHeHUM

noesiasi eTpUT

K s3paduueckum dakTopaM OTHOCATCAL....................

MPOJO/DKUTENTbHOCTD JIHSI U HOUH, pesibed) MeCTHOCTU

COJTHEUHBIN CBET, TeMIlepaTypa, BIa)KHOCTb

+COCTaB ¥ CBOMCTBA MOYB

BepHBIX OTBETOB HeT.
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ITepBHUHAA CYKI[ECCHSA..cceerureernneenes

npotiecc (hOpMHUPOBaHUS U Pa3BUTHS SKOCUCTEMBI Ha He3ace/leHHOM MeCTe
BOCCTaHOBJIEHHe SKOCHUCTEeMBI, paHee CyLleCTBOBABLLIEH Ha OIpe/ie/IeHHOM TeppUTOPUU
JUIATe/IbHBIN NIPOLIeCC aZlanTaljii K HOBBIM YC/IOBUSIM BHELLIHEMN Cpefibl

Y cTraHoBHTE COOTBETCTBHE N0 OHOTHYECKHM B3aHMOOTHOIIEHUSIM

1. Heittpanusm 1.+-+
2 .KoHKypeHLus 2.+-0
3 .Mytyanusm 3.---

4 .Dopesus 4.0-0

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

Y craHOBHUTE COOTBETCTBHE 110 XKMBOMY BellI€CTBY

1. mpofynieHTsI 1. putodaru

2 . pefyLieHTbI 2. 3ej1eHble BOJOPOC/IU
3 . KOHCyMeHThI 1 nmopsaka 3. 300¢(aru

4 . KOHCYMeHTBbI 2 IopsijKa 4. TpuOBI

[IpaBunbHbIid oTBET: 1-2; 2-4; 3-1; 4-3.

JKuBas 000/10uKa 3emM/TH —3TO .

[TpaBWIbHLIM OTBeT: GHochepa

YuéHblii — aBTOp yueHus o buocdepe - .
[TpaBubHBIM O0TBeT: B. BepHaackuii

Ha3zoBuTe cocTaBHBIE YacTH aTMoC(epbl.

Tpornocdepa, noHOCHepa

ctpatocdepa, HoHOChepa

Tpornocdepa, ctpatocdepa

+Tporocdepa, ctparocdepa, noHochepa

TeppuTopus, 3aHMMaeMasi MOMyJ/IsILMel, Ha3bIBaeTCs:

6uoToii

apeasiom

TIJTOIIA/IbIO

+6romMom

Kak Ha3bpIBalTcs () akTophl, MOPOXKAEHHbIE Ue/IOBEKOM U BO3/AeHCTBYHOIIIME HA
OKpYXXamliyr cpeay?

abuoTryeckre

OouoTUUecKue

+aHTpOIIOr€HHbIEe

bu3uyeckue

Kak Ha3biBaeTcs crapus pa3Butus 0uocdepbl, KOrja pa3yMHasi ye10BeuecKas
AeATeIbHOCTh CTAHOBUTCA IJIaBHBIM, onipeAe/siiommM ¢pakropom?
TexHocdepa

aHTporiocdepa

+Hoocdepa

corrocdepa

Kak Ha3bpIBaeTcs1 aMIUINTY/la BBIHOC/TMBOCTH OPTaHM3MOB WJIH X COOOIIECTB K
Bo3jeiicTBUAM (haKTOPOB OKpYy)KaroieH cpejbl?

Ter/I0yCTOMYMUBOCTh

+3KoI0rnuueckast jaIaCTUIHOCTh

JKA3HECTOUKOCTh

YyBCTBUTE/ILHOCTh

Kak Ha3bIBaeTcs peakijusi OpraHu3MoOB Ha MPO0/DKUTETbHOCTD AHSA?
TOJIEPAaHTHOCTh
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+¢oTornepuoansm

reTepoTepPMHOCTh

SHTOUKUS

Ha3oBurte yuéHoro, chpopMy/iupoBaBIIero 3aK0H MMHUMyMa.
Y. [lapBuH

B. Bepnazckuii

+10. JIubux

3. 'ekkesp

Kak Ha3bIBaeTcs 0/1aronpusiTHasi 30Ha IK0/I0THUecKoro pakropa?
1ecCCUMyMOM

+ONTUMYMOM

MHUHHMYMOM

MaKCUMyM

Kakue Tnbl B3aiMOBBITOJHbIX OTHOIIeHU! Bam u3BecTHbI?
KOHKYPEeHLIUsI

+IIpoTOKOOIEepalsa

HeWTpanu3m

+MyTyainu3m

Ha3soBuTe peJjylieHTOB B 3KOCHUCTeMe.

pacTeHust

HaceKoMble

+TpUOBI

+b6akTepun

Ha3oBuTe M/IeKONIUTAIOIINX, KOTOPbIe HAXO/STCA MO/ 0XPaHOM.
+cairak

+aMypCKUl TUTD

11aKasn

KabaH

Kakwue cambie foraTbie 5JKOCHCTeMbI Ha 3emiie?

WNuaniickuii U TUXUH OKeaHbI

BHYTPeHHHEe KOHTUHEHTa/IbHble BO/IbI

+70)KeBble TPOIIMUECKUE Jieca

+aTOoJ1/IbI

Kakoe u3nyueHue oka3biBaeT Hau0osiee BpejHOe BO3/IelICTBHE HA )KUBbIe OPraHU3MbI?
+peHTreHOBCKOoe

CUHe-3e/16Had 4yacTh CIieKTpa

JKB/ITO-KpacHas 4acThb CIieKTpa

+y/bTpaduonIeToBoe

K B0300HOBHMBIM pecypcaM OTHOCATCH:

+pacTUTeNbHbIA MUP

ToJie3Hble UCKOTIaeMble

+>KUBOTHBIN MUD

3Heprus BeTpa

K HeB0300HOBHUMBIM MPUPOJAHBIM pPecypcaM OTHOCSTCS:
TIPUIKBbI

3Heprus BeTpa

rouBa

+110J1€3HBIE MICKOIIaeMble

YKakuTe 1oc/iefioBaTe/IbHOCTD Lielld BbleJaHUsA

1. 30011/1aHKTOH

2. 1myKa
3. ¢GuTONNAHKTOH

140



4. rioTBa

ITpaBunbHBIM OTBeT: 3-1-4-2

YKaxure 1oc/jie/j0BaTe/IbHOCTb LiellH Pa3/I0KeHus

1. nOXX€eBOM UepBb

2. sicTpe0O-TieperensTHUK

3. JINCTOBOM Omaf,

4. nmeBUMi APO3],

[TpaBunbHBIM OTBeT: 3-1-4-2

30011€HO03 - 3TO

COBOKYITHOCTb paCTeHUU

+COBOKYITHOCTb >KUBOTHBIX — WIEHOB JJAHHOT'O OMOL[eH03a
COBOKYITHOCTb )KUBOTHBIX U paCTeHUM

COBOKYIMHOCTb OaKTepHi, TPUO0B U PaCTeHUH

Kak Ha3bIBaeTcs oXpaHsieMas TePPUTOPHs, MCI0/Ib30BaHHe KOTOPOH B Ije/IsIX NPUOBL/IA 0T
NPHUPO/bI MOJTHOCTHI0 UCK/II0YAeTca?

30011apK

+3aroBegHUK

HaLMOHATbHBIN MapK

3aKa3HUK

Uto Takoe MupoBoii okeaH?

ryiobasibHasi COBOKYITHOCTb BCEX OKeaHOB U MOpeit
+COBOKYITHOCTb BCEX OKE€aHOB

COBOKYITHOCTb BCEX MOpek

COBOKYTTHOCTh BCE€X OKeaHOB U KPYITHbIX peK KOHTUHEHTOB
Ykaxure noc/jie 0BaTe/IbHOCTh NepefAayy YHepruy B 3KoCUcTeme.
KOHCYMEHTBI, peJlyLieHTbl, [IPO/YL{eHThI

peayLeHThl, IPOAYLIeHTbl, KOHCYMEHThI

+TIPOJyLIeHTbl, KOHCYMEHTHI, pe/lyLieHTbl

KOHCYMEHTBI, [IPO/YLIeHThI; PeyL{eHThbI

Kakwue Tunsl cum0uo3a Bam usBecTHbI?

KOHKYPeHLMsl, KOMMeHCa/lIn3M

KOHKYPeHLUsl, MyTya/Iu3M

KBapTHMPAHTCTBO, HEUTPa/IN3M

+MyTyasin3M, IPOTOKOOIepaLys

Ha3soBuTe pejjylieHTOB B 3KOCHUCTeMe.

pacTeHust

HaceKOMble

MITHLIBI

+0aKTepuH, rpruObI

Kakue nipupojHble pecypcbl 0OTHOCATCA K MCYyeprniaeMbIM?
aTMocepHbI BO3yX

+0orarcTBa Heap

BOZBI MUpOBOro OKeaHa

MODCKHe TIPU/IUBBI

Kakue camble 0ejHbIe 3KOCHCTEMBI Ha 3emJie?
+OTKpBIThIE OKeaHbl

BHYTpPEHHHE KOHTHHEHTAJIbHbIE BO/IbI

JIO>K/leBble TPOMHUYECKHe jieca

skocuctembl EBpa3suu

Kpome npupo/pl, 4To eié no/jBepraeTcsi HeraTUBHOMY B/IMSAHHI0 KHUC/IOTHBIX 0CaJKOB?
aKTUBHOCTb COJTHEYHOW paZivaLiuu

+auHaMuiKa Ca’" ¥ HeKOTOPBIX MeTa/l/IoB B 3KOCHUCTEMe
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cogep>kanre CO2 B atmocdepe

TOSIB/ISIETCS] CMOT

Kakoe u31yueHde oKa3biBaeT Haubosiee BpejHOe BO3/IeHCTBHE HA KUBbIE OPTraHU3MbI?
vH(ppakpacHoe

CHHe-3e/1éHas YyacCTh CIleKTpa
JKEIITO-KpacHast uaCTh CIieKTpa
+ybTpaduoneToBoe

OCHOBHOM MPUHIIUII MOHUTOPHUHIA:
OLleHKa COCTOSIHHSI CPe/IbI

+HeTpepbIBHOE C/Ie)KeHHe

MO/IeTMpOBaHue yC/I0BUM
TPOrHO3UPOBaHUE CUTYaLIUU

K HeB0300HOBHUMBIM MPUPOAHBIM pPecypcaM OTHOCSTCS:
JleCHbIe pecypcChl

9Heprus BeTpa

+KaMeHHBIU yroJb

+He(Thb

K HeHncuepmaeMbIM pecypcaM OTHOCSITCS:
+TIPUTUBLI U OTJIUBbI

pacTUTeNbHbIA MUD

JKMBOTHBIA MUD

+3Heprus BeTpa

Ha3oBuTe npuMepbI )KMBOTO BellecTBa.
+>KMBOTHBIE

+pacTeHusi, TpUOBI

KaMeHHbIM yroJib, He(pThb

BOJIA

Ha3oBuTe KOHCYMEHTOB

+CKBODLIbI;

+capaHua;

TpaBa;

IpUOLI.

YKaxure nociej0BaTe/IbHOCTh BOSHUKHOBEHHS CpPeJi 00uTaHus
1. Ha3eMHO-BO3y1IIHAS

2. IoyBa

3. BoJiHas

4. opraHusm

[TpaBuILHBIM OTBeT: 3, 4, 2,1

YKakuTe 1oc/iefioBaTe/IbHOCTb OUHUCTKH CTOYHBIX B0/
1. du3uyeckas

2. MexaHHWuecKas

3. XuMHuyeckKas

4. buonoruyeckas

[IpaBuILHBINM OTBeT: 2, 1, 3. 4

Ykaxure nocsje0BaTe/IbHOCTh NepefAayy SJHEPruu B 3KOCUCTeMe.

1. KoHCyMmeHTHI 1 opsifka

2. peflyLieHTbl

3. IPOAYL|€HThI

4. KOHCYMEeHTbI 2 IopsJKa

[IpaBubHBIM OTBeT: 3, 1,4,2

Y craHoBUTe COOTBETCTBHE MeXX/ly YPOBHSIMHU )KM3HHU M Pa3je/ilaMH 3K0/IOTUU
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1. opraHM3MeHHbIN 1. jemakosiorus

2. IONYJISILIMOHHO-BU/I0OBOM 2. CUH3KOJIOTUS

3. OMOLIEHOTUYECKUI 3. riobanbpHast 5KOJI0rUsT
4. brochepHbIN 4. ayTO3KOI0rUsi

[IpaBunbHbIM OTBeT: 1-4, 2-1, 3-2, 4-3

XuMHYeCcKHe BellleCTBa, MPU BO3/eHCTBUHM KOTOPHIX HAa OPraHU3M B Nepuo/| 0epeMeHHOCTH
BO3HUKAKT MOPOKH Pa3BUTHS, HA3bIBAKTCA .

[TpaBWIbHBINM OTBET: TepaTOreHbl

®daKTOpHhI, NOPOKJAEHHbIE Ue/I0BEKOM M BO3/IeHCTBYIOIIME HA OKPY)KAIOIIYI0 cpefy,
Ha3bIBAKTCA .

[TpaBWIbHLIM OTBET: aHTPOIOT eHHEIE.

IToueMy Ha/|0 MPOTUBOAEHCTBOBATH Pa3pyIllIeHUI0 030HOBOI'0 C/I0fl, TOTOMY YTO OH:
obpa3yeTcsi B pe3y/ibTaTe KOCMUUECKUX WU3/TyueHUn

+ OKa3bIBaeT BJIMsIHUE Ha POHUKHOBEHHEe KOPOTKOBOTHOBOM YacTH y/IbTPapUOIeTOBBIX Tydeid
TIPEMSATCTBYET 3arpsi3HeHHI0 aTMOC(ephI

3alUILaeT OT KUCIOTHBIX 0Ca/JKOB

YBenuueHHe KOHIIeHTPAI[UM KAaKOr'0 ra3a B/useT Ha yCU/IeHHe NapHUKoBoro 3¢ dexra?
nuokcua cepbl SO

+yrnekucioro rasa CO:

ammuaka NHs

xyiopa Clo

ITocTyn/ieHHe B OKPY)KAIOIIyI0 CpeAy JH0bIX TBep/bIX, XKHAKHX U ra3000pa3HbIX BeIleCTB,
MHMKPOOPraHU3MOB W/IH HEPruii B KOJIMYeCTBAaX, 0Ka3bIBAKIIUX HEraTUBHOE B/IMsSHUE HA
3/0pPOBbe Ue/I0BeKa, )KHBOTHBIX, COCTOSIHHE PAaCTeHUH U 3KOCHCTeM, Ha3bIBAIOT:
JierpajiaLiyst

BBIOPOCHI

+3arpsisHeHue

HapylleHue

BbinajieHHe KHCGIOTHBIX J0XK/(eil CBA3AHO C:

M3MeHeHWeM Kaumara

TIOBBIIIEHNEM CO/lepyKaHUsl YTIeKUC/IOro ra3a

yBe/IM4eHrneM 030Ha B aTMocdepe

+BbIOpOCaMU B aTMOChepy JUOKCHAA CephbI

3arpsi3HeHHe IPUPOAHON CPeAbl )XKUBHIMH OPraHN3MaMH, BbI3bIBAIOIIUE Y YeI0BeKa
pa3/MYHbIe 3a00/1eBaHUsA, HA3bIBAKOTCA:

PaJIJM0aKTUBHBIMU 3arpsisHEHUSIMU

+010/IOrMYeCKUMU 3arpsisHeHUSIMU

XUMUWYECKUMU 3arpsi3HeHUSIMU

IITYMOBBIMU 3arpsi3HEeHUsSIMU

KaHijeporeHaM# Ha3bIBalOT BellleCTBA, BbI3bIBAKOIIHE:

TICUXHUYeCKre PacCTPOUCTBa;

+pakoBbIe 3a00/1eBaHUs

XPOHUYECKOe OTpaBJieHHe

HGeKIMOoHHbBIe 3a00/ieBaHUs

INapHukoBbIi 3¢ eKT, CBA3aHHBIN C HAKOIJIEHHeM B aTMocdepe yrieKuc/ioro rasa,
BO/IIHBIX NTAPOB, MéTaHA BHI30BET:

TIOBBIIIIEHWE CPe/IHEN TeMIiepaTyphl U OyZieT CrIoCOOCTBOBATh Y/IydllIeHH O KJTMMaTa Ha TilaHeTe
yMeHbIIIeHHe TIPO3PayHOCTA aTMOCGEpHI, UTO NPUBEJET K MOX0JI0JaHUIO

+TIOBBIIIIEHHE TeMIIepaTyphbl, TObEM YPOBHS MUPOBOT'O OKeaHa W MPUBEJET K
Heb/1aronpusiTHBIM U3MeHeHUsIM B Orocdepe

He TMPUBEJZIET K U3MeHeHusIM B Ouocdepe
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3arps3HeHHe BO/J0EMOB, CBSI3aHHOE C MOBBIIIEHHEM TeMIIEPaTypPhI BOJ B pe3y/ibTaTe UX
CMeIIMBaHUs ¢ 00/1ee HArPeTHIMH MOBEPXHOCTHHIMH M/ TEXHOJIOTHYECKUMH BOJaMH,
Ha3bIBAeTCs:

XUMUYeCKOoe

Ouosoruueckoe

MeXaHU4YeCcKoe

+TerioBoe

OpraHu3Mbl, CIOCOOHBIE CYIIeCTBOBATH B CTPOT0 ONpe/ie/IeHHBIX YC/IOBHSAX CPe/bl,
Ha3bIBAKOTCA:

9BPUOHOHTHI

sBpudaru

+creHodary;

+CTeHOKcuIo(aru

OCHOBHBIMH NIPUPOJHBIMH (haKTOPaAMH, BJUSIIOIUMH Ha YHC/IEHHOCTh Ye/I0BeYeCKOou
TOMYJISIL{UH, AB/IAOTCA:

0cobeHHOCTH pesibeha MeCTHOCTH;

+MuUIIeBbIe PeCYpPChI;

+3HepreTuuyeCcKrle pecypchl;

0Cc0OEHHOCTH K/TMarTa.

Yro Takoe riio6abHbIe MP00/IeMBbI?:

+ ycTpaHeHHe To1o/a

+ ycTpaHeHHe 3arpsi3HeHUsT OKPY>KaroILel Cpe/ibI

COBOKYITHOCTb HOPMAaTUBHBIX aKTOB, YCTaHAB/IMBAKOLIUX TIOPS/OK PaljMOHATbHOTO
VCIT0JTb30BaHUS PUPOJHBIX PECYPCOB

T0/laB/IeHre UK YHUUTOXKEeHe COPHSKOB C IMOMOIIIBIO CIelUaJTu3upOBaHHbIX HACEKOMBIX,
rpuboB 1 GakTepuii

I'1o6anbHbIe 3K0/I0rHUecKHe npoodieMbl BbI3BaHbI:

reoIornyecKUMH TpoLieccamu

KOCMUUYEeCKUMHU (hakTopamu

+BBICOKMMM TeMIIaMU TIporpecca

+UCTOLL[eHHeM 030HOBOT'O KpaHa

YTo Takoe MepBUYHOE 3arpsA3HeHHe?:

+3arpsi3HUTEJIH, HeTIOCPeICTBEHHO 00pa3yHoLrecs B X0/le eCTeCTBeHHbIX, TIPOLIeCCOB
+3arpsi3HUTEJIH, HeTIOCPeJICTBEHHO 00pa3yHoL1ecs B X0/ie aHTPOIIOTeHHbBIX TTPOLIeCCOB
KOJINYeCTBO 3arpsi3HSIOIIMX BelleCTB, BHOCUMBIX B BOJIOEM CTOYHBIMU BOZIaMHU
TOCTYTIJIeHWe B OKeaH KOJIMUeCTBa 3arpsi3HUTeIel, MPeBhIIIaloIero ClioCOOHOCTD ero ObICTPOro
CaMOOYMIL[eHUST

CaMbIMH pacrpocTpaHeHHBIMHU 3a00/1eBaHUAMH, KOTOPbIe BOSHUKAIOT

B pe3yJ/IbTaTe yXy/IIeHHs YKO/IOrHYeCKOH 00CTaHOBKH, SIBJISIFOTCA:

00J1e3HM OTTOPHO-JBUTaTEILHONW CUCTEMBI

HMH(MEeKIMOHHBIe 00/Ie3HH

+00J1€3HM UMMYHHOW CUCTEMBI

+00J1€3HU AbIXaTe/bHOW CUCTEMBI

YKaxure noc/iej0BaTe/IbHOCTh TEXHHYECKOW PeKy/JIbTHBALUH 3eMeJTb

1. mpoBezieHe TJITAHUPOBOYHBIX pabOT

2. obecnieueHrie CTabUIBHOCTH TPYHTOB

3. HaHeCeHHe TIJI0I0PO/IHOTO CJI0s TIOYBbI

4. hbopMUpOBaHKMEe OTKOCOB, X TepPaCUPOBaHKE

[TpaBunbHbIM OTBeT: 1,4,2,3.

Ykaxure noc/iej0BaTe/IbHOCTh 0M0/I0THUeCKON PeKy/JIbTHBALU 3eMe/Tb

1. IpoBezieHre arpOTeXHUUECKUX MEPOTIPUSITHNA

2. ipoBeieHHe (PUTOMETMOPATUBHBIX MEPOTTPUSTHHA
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3. BOCCTaHOBJIEHHE BU/IOBOT'0 Pa3HOOOpa3ust 9KOJIOTMUECKUX CUCTEM
4. mpoBeieHNe OMOIOTUUECKUX MEepPOTIPHUSITHIA

[TpaBusnbHbIM OTBeT: 1,4,2,3.

Y cTraHoBUTE COOTBETCTBHE 10 BU/JaM NOYBEHHOM 3P03UHU

1. BeTpoBas 1. oBpakHas
2. BOoJiHas 2. TpaHILIeHas
3. BOeHHas 3. BbIIacHas
4 .nactOuiHas 4. nebnsius

[TpaBusnbHbIM OTBET: 1-4, 2-1, 3-2, 4-3
Y craHoOBHUTE COOTBETCTBHE

1. npaBuno A. TunemaHa 1. ABa BH/Ja He MOTYT CyL[eCTBOBATb B OJHOU U
TOM >Ke MeCTHOCTH, eC/TU UX IKOJIOTUYeCKre
MOTPeOHOCTH UIeHTUYHBI, T.€. eC/I OHU
3aHMMAlOT OJJHY U TY ’Ke 3KOJIOTUYECKYIO
HUILLTY.

2. npunyun ['.®. "ay3e 2. pOCT pacCTeHHs 3aBUCHT OT TOTO 3/IeMeHTa
MUTaHUS], KOTOPbIU MPUCYTCTBYET B
MUHUMAJIbHOM KOJIMYeCTBe

3. 3akoH 0. JIubuxa 3. cylL[ecTBOBaHUE BH/Ia OTIpeZlersieTcs
JTMMUTHUPYIOIIMMU (PaKTOpaMH,
HaXOZSILUMUCS HE TOJILKO B MUHUMYMe, HO U
MaKCUMYyMe;

4. 3akoH B. Illendopga 4. yeM crieLiuprUHee YCJIOBUsI CPe/ibl, TeM
OesiHee BUIOBOM cocTaB coo0IIlecTBa U TeM
BbILLIe MOXKeT ObITb YMC/IEHHOCTb OT/e/TbHBIX
BU/IOB.

[TpaBunbHbIN OTBET: 1-4, 2-1, 3-2, 4-3

9¢ddheKTUBHOCTH 00€e33apakKuBaHMs BOABI /I/Isl MUTheBbIX Ije/1ell )KUBOTHBIX JOCTUIAeTCsA
NMPH MCN0/Ib30BaHUHU .

[TpaBU/IBHBIN OTBET: Xj0pa

YKakuTe HauOo/1ee paKa/IbHYH) Mepy 0XpaHbI BO3AYIIHOr0 0acceiiHa OT 3arpsA3HeHUA:
+3KO0J/I0rH3aLiusi TeXHOJOrHYeCKHX TPOLieCCOoB

OUHCTKA Ta30BbIX BEIOPOCOB

paccerBaHUe Ta30BbIX BLIOPOCOB B aTMOC(hepy

YCTPONCTBO CAHUTApPHO-3allIUTHBIX 30H

YKakuTe Haua/IbHbIN Tar 0e3B0/JHOH U 0€30TX0JHO! TeXHO/I0TUH MPOU3BO/ICTBA:
OUMCTKA CTOUHBIX BO/]

3aKaykKa CTOYHBIX BOJ B IJTyOOKHe BOZOHOCHBIE TOPHU30HTHI

MeXaHHuuecKasl OUMCTKa

+ 000pOTHOT0 BOZOCHAOKEHUS

Kakwue 3arpsi3sHUTe/M 3a KOPOTKHI MPOMEXYTOK BpeMeHH! B BO3yX BbIOPacbIBalOT
00,/1b11I0€ KOJTHYECTBO BPe/JHbIX BelecTB?

MTHOBEHHbBI®

+3a/IIoBEIe

JIMHeHHbIe

TOUEUHbIE

OCHOBHOM MPUHIUI 3KO0/IOTHYeCKOr0 MOHUTOPHHT A

OLleHKa COCTOSIHUS Cpe/ibl

+HerpeprIBHOe C/Ie)KeHre

MO/ieJIMPOBaHKe yCI0BUU

MPOrHO3UPOBaHUE CUTYaL[UU
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BrI0poc, nocrynarwmui B atMocdepy yepe3 Criel{ia/IbHO COOPY)KeHHbIe ra30Xxo0/bl,
BO3/IyXOBO/bI, TPYObI, Ha3bIBAETCS

HeMpepbIBHOIO 1eHCTBUS

HeOpraHU30BaHHbIN

+0praHrW30BaHHbIN

NepBUYHBIN

BbIOpOCHI, HEMIOCPECTBEHHO MOCTyNAIIHe B aTMOC(epy OT TeX WA HHBIX HCTOUHHKOB,
Ha3bIBAKTCA:

OpraHM30BaHHbIe

+ TepBUUHbIe

BTOPUYHbBIE

HeopraHM30BaHHbIe

B 3K0/10rH4ecKyr0 KOMIeTeHI[UI0 OPraHOB MeCTHOI'0 CaMOYyNpPaB/IeHHs BK/IIOUEHO:
yueT TIPUPOIHBIX PeCyPCOB Ha TEPPUTOPUU MYHULIMTIATLHOTO 06pa3oBaHus
yCTaHOBJIeHHe HOPMAaTHBOB KauecTBa OKPY Karollel cpefibl Ha MYHUILUTIATbHBIX 3eMJISX
9KOJIOrMuecKasi 9KCIiepTr3a MpPoeKTOB 3aCTPOMKK Hace/leHHbIX MTyHKTOB

+ opraHu3alys yTUIM3aliy U repepaboTKu ObITOBBIX U MPOMBIIIIEHHBIX OTX0/[0B

B pe/1fX yCTOHYMBOro pa3BUTHS M COXpaHeHHs1 0uocdeps! yesioBek:

MOJIHOCThIO YHUUTOKAeT XUIIIHUKOB B 3KOCUCTEMAaxX

+ peryJiMpyeT YiC/IeHHOCTh MOMYJIALNN OT/jeIbHbIX BUJIOB

yBeIMUHBAeT YUC/IeHHOCTh HACeKOMBIX-BpeUTe el

yBeTMUMBAeT YUC/IEHHOCTh XUIITHUKOB B 3KOCHCTEMaX

YTo 0THOCHUTCS K QaHTPOMOTreHHBIM HCTOUHHKAM 3arpsa3HeHusi atMocdepnb1?
BbIBeTPUBaHHE

JiecHbIe TI0Kapbl

+BBIXJIOMTHBIE Ta3bl

MbUIbHBIE OypH

Kakasi 3k0/10rusi H3yuyaeT B3auMo/ieiiCTBHE Ye/I0BeKa KaK 0MO0COI[HA/TbHOTO CYII[eCTBa C
OKPY>KaKII[UM MHPOM:

VH)XeHepHasi 5K0JIOTHs

+ 3KOJIOTUsl

ryiobanbHasi SKOIOTUst

TMPUK/IaiHasi SKOJIOTHs

Cucrema //IMTe/TbHBIX HAO/TIOJeHUH 3a COCTOSTHHEM OKPY)Kalolel cpe/ibl H MPoOLeCcCaMHu,
MPOUCXOAALIIMMH B IKOCHCTeMax H Ouocdepe, Ha3bIBaeTCs

MO/IeTMPOBaHuEM

+MOHUTOPUHIOM

MeHe/PKMEHTOM

MPOrHO3UPOBaHUEM

K kakoMy BH/ly HCTOUYHHKOB 9K0/IOTHYeCKOro npaBa 0THOCUTCA YCTaB
nepepadaThIBaOLIEro NpenpUsATHsN?

+ JIOKa/IbHbIM HOPMAaTHBHBIM MPaBOBbIM aKTaM

K MyHULMMNa/IbHBIM HODMAaTUBHbBIM TTPABOBLIM aKTaM

K ITPAaBOBBIM OObIYAsIM

K 17100a/TbHBIM HOPMATHBHBIM TTPABOBBIM aKTaM

UTo He 0THOCUTCA K (PM3MUeCKHUM 3arpsi3HUTE/IAM OKpY)Karolied MpUPO/HOi cpeabI?
IyM

BUOpaLys

3/1eKTPOMAarHUTHbIE U3/TyueHust

+ pafiM0aKTUBHbIE BEIOPOCKHI

Yxkaxure aBa u3 3aKoHOB b. Kommonepa:

«YenoBek BIipaBe OpaTh OT MPUPO/IBI BCE»
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+«IIpupopa 3Haer nayure»

«OKOHOMUYECKOe pa3BUTHe IIpeBbIllle BCero»

+ «Huuro He faetcs gapom»

Y craHoBUTe COOTBETCTBHE MeXX/y IPUMeHs1eMbIMH NeCTUIMAAMHU U )KUBbIMU
OpraHusMamu

1. akapuL/bl 1. HaceKOMEbIe

2 . repOuIH/IBI 2. KJIelu

3 . MTHCEeKTULIU/BI 3. rpuOBI

4 . dyHrULUAbI 4. COpHSIKU
5.KMBOTHbBIE

[TpaBusnbHbIN OTBET: 1-2; 2-4; 3-1; 4-3.

BapuaHT 3ajaHus 19.
Y cTaHoBHMTE COOTBETCTBHE MEX/y MeCTHIH/[aMH Pa3/IHYHbIX K/IaCCOB ONACHOCTH

1. ype3BbIYAKHOOIIACHBIE 1. 3 Ks1acc onacHOCTH
2. BBICOKOOIIaCHbIe 2. 1 Kj1acc onacHOCTH
3. yMepeHHOOMnacHble 3. 4 Kj1acc OMacHOCTH
4. HeoriacHble 4. 2 Knacc OnacHOCTH

5. 5 KJIaCcC OMacHOCTH

[TpaBunbHbIN OTBET: 1-2; 2-4; 3-1; 4-3.

Bonpocbl onpoca:

1. [Matite oripefesieHUst abMOTUUECKUX U OBUOTHYECKHX (PaKTOPOB.

2. Kakue rpyrmibl 6MOTUUeCKUX U aOMOTHUeCKUX ()aKTOPOB BhI 3HaeTe?

3. Kakue (hakTopbl cpefibl OTHOCATCS K Fpymre 34apruuecKrx, oporpapuueckmx?
OxapakTepusyire uX.

4. HaiiTe onpejeneHre MOHITUIO TUMUTUPYIOLIUN (PaKTOp.

5. Kakue (hakTopbl OTHOCATCS K (PUTOT€HHBIM?

6. Kakoga crierjucuvka AeiiCTBUsI 300reHHbIX ()aKTOPOB?

7. HaiiTe onpe/iesieHUe aHTPOIIOreHHOTro pakTopa. [lepeunic/ivTe rpynIbl aHTPOIIOT €HHBIX
(hakTOpOB 1 00BSICHUTE, KaK IMPOSIB/ISIETCS UX JIeHCTBHE.

8. Kakue hakTopbl Ha3bIBalOTCS IMMUTUPYIOLUMU?

9. CdopmynupyiiTe 3akoH MuHuMyMa FO. JIubuxa.

10. B uem cnenuduka 3akoHa TonepantHocTu B. [lendopaa?

11.  [ailiTe ompeesieHre TIOHSTHIO KOJOTUUeCKUM (haKTop?

12. [aiiTe onpejjesieHre MOHATUIO 9KOJIOTMYecKasi BaleHTHOCTh

13. [TpuBeauTe TIpUMeEPY afarTalis MJIAHKTOHHBIX, HEKTOHHBIX U O€HTOCHBIX (hopM

14. Kakuie 30HbI pa3/MyaroT B 3aBUCUMOCTH OT TTyOUHBI?

15. KakoBa 3Kosiornueckasi pojib B BoJloeMax IT'HIpOOHOHTOB — (PUIbTPATOPOB?

16. Kak BnusieT HU3Kasi TVIOTHOCTD BO3/lyXa Ha obuTaTesield BO3AYIIHOW Cpe/ibi?

17. Ha3zoBuTe ra3oBblii COCTaB BO3ZAyXa.

18. Ha3zoBuTte 0c06€HHOCTH Ha3eMHO-BO3ZYIIIHOW CPe/ibl >KU3HHU.

19. YeMm 00yCIOB/IEHO KOJTMUECTBO PaZialiiy, JOCTUTAkOIel TTOBEPXHOCTH 3eMJTH?

20. OT yero 3aBUCUT OCBeLL|eHHOCTb Ha [TOBEPXHOCTU 3eMJIA?

21. [TpuBeauTe TIpUMeEP aZlanTalliK PaCcTeHNH K M30bITKY U HeJJOCTATKy CBeTa.

22. Kak nsmensieTcsi poTOCUHTE3 B 3aBUCUMOCTH OT MHTEHCUBHOCTH CBeTa?

23. [IpuBeuTe IpUMepbI afjanTaljuy K TeMIlepaTypHbIM U3MeHEeHUsIM y Ha3eMHbIX
OpraHv3MOB.

24. Kak BusieT XMU3M (KMC/IOTHOCTb, COJIEBOM PE)KUM) NTOUB Ha ITOYBEHHbIE OpPraHu3Mbl?
25.  Kakue ¢akTopbl BIUSIOT Ha (PY3M0I0TMYeCKYH0 JOCTYITHOCTb Il paCTeHUH (pr3rvyecKoi

BO/IbI TTI0YBBI?
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26.  IlpuBeauTe npuMephbl KaXXI0M TPYIIIbI [Mapa3sUTOB: 3KTO- U SHZOIMAPa3UThI;
CTal[MOHapHbIe ¥ BpeMEHHbIE Mapa3uThbl; MOCTOSIHHbIE U [IepUOUYeCKUe.

27.  HaszoBuTe OCHOBHBIE 5KOJIOTMYECKHe afjanTalliid BHYTPEHHUX [1apa3suToB

28. UeM rapasuThl OT/IMUAKOTCA OT Iapa3suToOM0B?

29.  Ha3zoBure 0cOOEHHOCTU M FKOJIOTMUYECKHE ITPeUMYILeCTBa Mapa3uToB.

30.  [lauTe ornpezeneHre TePMUHY MOMYJISLIUSA?

31. Kakoe MecTo 3aHMMaeT TIOMy/sUus B OOIIeld HepapxXWuecKOW CHUCTeMe YpOBHeEH
OpraHM3aLuy )XUBOM MaTepuu?

32. Kakumu cBoricTBamu 00671a/jaeT MOy IS ?

33.  Yro HasbiBaeTcs AeMorpaduuecKiMU XapaKTepUCTUKaMU TOMYJISLANA?

34.  Kakue nokasaTeny XapaKTepu3yT YWC/AeHHOCTb MOMYJIALMN?

35.  IlpuBejuTe BO3pacTHYO, [OJOBYIO U 3TOJIOTMUECKYHO CTPYKTYPY MOMYJIALIUM.
36. Uto Takoe guHamuKka nonynsumu? Kakoe 3HaueHWe OHa KWMeeT [Jil CyL[@CTBOBaHMS
OpraHu3moB?

37.  Kak mpoucxoauT caMoperyJisiLysi YUCAeHHOCTH MOy /LN ?

38.  [laiiTe XapaKTepHUCTUKY KPUBBIX BbDKMBaHHWS U KPUBBIX POCTA MOMYJISALIN.
39.  OOwsicHUTE, KaKUM 00pa30M 00ecrieuyrBaeTCsi TOMeoCTa3s TOMYJISILIH.

40. [atite onpeaeneHue buorieHo3a, buorora, 6uoma.

41.  Kakue opranu3smel, oOuTaroiie B 61o1jeH03e, Ha3bIBatOTCS JOMUHAHTHBIMU?
42. UYewMm ripeficTaB/ieHa BepTHKaIbHasi CTPYKTypa OnoiieHo3a?

43.  Kakue 3/eMeHTbI TOPU30HTAbLHOU CTPYKTYPbI OHOLIeHO03a BbI 3HaeTe?

44, Yro Takoe Tpoduueckasi CTpyKTypa O6uorjeHo3a?

45.  YeM npoAyLeHTbl OTJIMYaI0TCS KOHCYMEHTOB?

46. KakoB uTOr JesTe/IbHOCTH PelylieHTOB B OMOILjeHO03e?

47.  UYto Takoe TpodruecKrii ypoBeHb?

48. YTo Takoe 3K0/I0rrudecKast MrpaMH/id, Kakre THUIIbI 3KOJIOTHYE€CKHX ITMPaMK /[ BbI 3HaeTte?

49.  Yewm oripe/enisieTcsi MPOJYKTUBHOCTb OMO1IeHO30B?
50.  Yto Ha3bIBaeTCs UMCTOM MepBUUHOM MPOAYKIMel U Kakoe 3HaueHHe OHa UMeeT J1/ist
(bYHKLMOHUPOBaHHUs OMO/IOTUYEeCKHUX CUCTEM?

51. CdopmynupyiiTe 3aKOH MMPaMU/Ibl SHEPTUU.

52. Kak Ha3bIBaeTcs iepexo/iHasi 30Ha MeXKy AByMsi O1oLieHo3aMu?

53.  [laiiTe oripejiesieHle 3KOJIOTUUeCKOW HUIIIY.

54.  Kakoii yueHbIi BBeJl TEDMUH «3KOCHCTeMa»?

55. [TosicHUTe pa3mMuus MeX/Y IMOHSATHSIMH «OHOTreoleH03» U «3KOCHCTEMay.
56. Kakue ObIBalOT 3KOCHCTEMBI B 3aBUCMMOCTH OT pa3Mepa?

57. ITpuBenuTe ripuMepbl 3KOCUCTEM.

58. Kakuvie npu3HaKy MpUCYLY eCTeCTBeHHbIM 5KOCMCTeMaMm?

59. Yro Ha3bIBaeTCs CyKleccHueld, uto o0ycaBivBaeT eé BoO3HUKHOBeHHe? [IpuBeuTe
TpUMephbI CyKLIeCCHi.

60. YeM repBUYHasE CYKL[eCCHSI OT/IMUAeTCsl OT BTOPUYHOM?

61. Ha3zoBuTe oT/IMUKTe/IbHBIE IPU3HAKK OHMOreorieHO30B 1 arpoOHOIIeHO30B.
62.  [latiTe orpesenenuie 6uocdepsl.

63. Kakue CTpyKTypHbIe YaCTH Halllei TiJIaHeThl BXOJSAT B COCTaB 6rochepnI?
64. KakoBa npoTspkeHHOCTb Orocdepbl 3eMJTH 10 BePTHUKAJTH?

65. KTo sIB/ISIeTCSI OCHOBOTIO/IOXKHUKOM yueHuUst 0 brocdepe?

66. Oxapakrepu3yiTe CBONCTBA U (DYHKLIUM KUBOTO BelecTBa 6rocdepsl.
67. [atite oripegeseHUsi OMOKOCHOTO BeIlleCTBA M/IAHETHI.

68. [Haiite onpefiesieHUs1 KOCHOTO Bel[eCTBa I/IaHEeThI.

69. Matite oripeaesieHNst OMOTeHHOTO BeIlleCTBa I/IaHeThI.

70. Kak ocy1ecTB/isieTcsi IOTOK SHEPIMY M KPYTOBOPOT BelllecTB B buocgepe?
71. KakoBbI OCHOBHBIE 3Tarlbl 3BOJIOLMN 6rocdepsr?

72. Kak mogpasgensiercst 6uocdepa?
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73. Uto Ha3biBaeTcs HOochepol 1 rmouemy repexo K Hell Ha 3eM/ie He OCYIIeCTBJISeTCS?
74.  Yto Takoe GuopazHoobOpasue?

75.  Posb pacTeHul W )XKMBOTHBIX B Orocdepe 3emiu.

76.  PacckaxuTe 0 Mepax OXpaHbl PeJJKUX )KUBOTHBIX, IPUBEAUTE NTPUMEpPHI UX CI1aCeHUs OT
rubesy.

77. Korpa B Poccun Hauamicek BecTuCh KpacHble KHUTH?

78. OpraHu3Mmbl, KaKux KaTeropyuy pucka 3aHocstcsl B KpacHyro kHUTY?

79.  Haszosure ¢opmsl OOIIT u faiiTe MX XapaKTePUCTHKY.

80. B kakux OOIIT cambli CTPOrMM OXPaHHBIU PEXXUM?

81. C Kako# 11e/1bi0 co3zaroTcsi 6rocdepHble 3aroBeAHUKN?

82. Korpa u rae 6utu co3aansl epbie OOITT?

83. HasoBuTe u3BecTHbIe BaM 3aroBeJHUKUA B Poccum.

84. HasoBuTe u3BecTHbIe BaM 3aka3HUKU B Poccuu.

85.  HasoBuTe u3BeCTHbIe BaM HallMOHa/IbHbIE TAPKW Y NAaMSATHUKM Npypogsl B Poccun.

86.  Kakue OOIIT umetorcsi B Koctpomckoii ob6mactu?

87.  Kakogo 3Hauerue OOIIT B pemieHrH 3K0IOrUUECKHUX MPOOIeM?

88. B ueM omacHOCTb UCUepriaeMOCTH TIPUPOJHBIX PeCypCcoB?

89. Kakasg B3avMOCBSA3b CyIIECTBYeT MeX/Jy CTeleHbl0 MCIO0/Ab30BaHUs TPUPOJHBIX
pecypcoB Y 3arpsi3HeHHEM OKpY’Karolleil cpesibl?

90. ['po3uT /i1 YesioBeueCTBY peCypCHbIN Io/Iof?

91. KakoBo aHTpornoreHHoe BO3/ielICTBHEe Ha TUTOC(epy?

92. OxapakTepu3syiTe 3p03H1I0 [M0YB U NIPUUKHBI €€ BOSHUKHOBEHHSI, MOC/Ie/CTBUSI.

93. [TpuBeauTe prMepsl 60PLOBI C 3po3ueli OYB.

94. HazoBuTe UCTOYHUKM 3arpsi3HEeHHs TTIOUBBI.

95. UTo Takoe peKy/bTUBALMA 3eMeb? YKaKuTe eé BU/bl U 3Tallbl.

96. Kak ocy11jecTB/IsIIOT OUOIOTHYECKYIO PeKY/IbTUBALUIO 3eMeTb?

97. Uro Takoe atMmoc@epa? CTpoeHre U XUMUUeCKU COCTaB aTMOC(epsbl.

98. OxapakTepusyiiTe MpOLeCChl, MPOTeKarlre B aTMocdepe: LMPKYJALMS BO3AYLIHbIX
MOTOKOB, CAMOOYHIL[eHYe, TEPBUYHOE U BTOPUUHOE 3arpsi3HeHus1 aTMOoC(epsbl.

99. HazoBuTe MCTOYHMKM 3arpsi3HeHHst aTMOC(ephl B TOPOJaxX U CeIbCKOM MECTHOCTH.

100. HazoBure rinobanbHbie pob1eMbl 3eMHOM aTMOCGhephI.

101. YTo Takoe 030HOBBIM 3KpaH? B uéMm ero 3HaueHHe U KaKOBbI ITyTH COXPaHEHUs?

102. UTo Takoe CMOT U KaK OH BO3HMKaeT?

103. Ha3zoBuTe Mepbl 60pb0BI C IIIYMOBBIM 3arpsi3HEHHEM.

104. [TpuBenrTe OCHOBHbIE METOJbl OUMCTKHA OTXOZSIIMX [a30B MpeAnpusITHUd (cyxue,
MOKpBIe, 3/IEKTPUYECKHe, abcopOIOHHbIE, azcopOI[MOHHEIe, KaTa/IUTHUeCKue,
KOH/IeHCallOHHbIEe).

105. KakoBa po/ib 3e/ieHbIX HacaXK/leH!H B y/IyullleHWHd KauyecTBa aTMOC(EepHOro Bo3ayxa?
106. KakoBo 3HaueHHe BOibI B TIPHUPO/Ie, TPOMBIIIIIEHHOCTH U CeTbCKOM XO03sIlCTBe?

107. [IpyBeauTe JaHHbIE O pecypcax IpeCcHbIX BOJ, U XapakTepe UX pacripefeseHus.

108. [aiiTe XapaKTepUCTUKY FUApoCPepbl 3eMIn.

109. HazoBuTe UCTOUHMKY 3arpsi3HEHNS BOJHBIX 3KOCUCTEM.

110. B uem onacHOCTH 3arpsisHeHUs1 BOJHBIX PeCcypcoB?

111. HazoBute criocoObl yTUIU3ALIMN CTOUHBIX BOZ,.

112. OxapakTepu3yiiTe OCHOBHbIE MeTO/Ibl OUMCTKM CTOUHBIX BOJ (MexaHWueckue, pU3MKo-
XUMUYeCKHe, XUMUYecKre, OHOXUMUUEeCKHe).

113. [Touemy HeoOX0MMO OXpaHsATEL Oos0Ta?

114. B yeM CMBICT MOZeMM yCTOMUMBOrO pa3BuTus obmiectBa? IlyTw ee peanmu3auyu B
Poccum.

115. HasoBuTe 3a/jauu crieliMaavcTOB (300MH)KEHEPOB U BeTepHHAapHBIX Bpaueii) 10 0XpaHe

TIPUPO/IHOM CpeJpbl.
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116. Oxapakrepu3yiTe MPUUMHBI T/I00a/bHBIX MMPOOJIEM UYes0BeYecTBa: jAeMorpaduuecKkuii
B3pbIB, COKpallleHWe TaxOTHbIX YroJuH, TOJ0Jl, W3MeHeHHe KaumaTa, O30HOBbIe bIPbI,
KUCJIOTHBIE [OXK/H.

Bonpockl KOHTPO/IBHOM PadoThI M0 TeMe: «JKOJIOTHs M OXpaHa MPUpPoAbl. OpraHusm u
cpeaa. buocdepa u yenoBek»
Bapuanm 1
1. ChopmynupyiiTe 3aKOH KOHKYPEHTHOr0 uckitoueHus ["ayse.
2. Kakue ¢akTopbl OTHOCATCS K (PUTOTEHHBIM?
3.4YTo Takoe afjanranus opraHmusma??
4.Chopmynupyiite 3akoH biiekmaHa.
5. [IpuBeauTe MpUMepbI afiaNTalliH >KUBOTHBIX K 3aCYIIIUBBIM yCIOBUSM CPe[IbI.
6. Chopmynupyiite 3akoH [endopaa.
7. UTo Ha3bIBaeTCs >KU3HeHHOU dopmoii ? [IpuBearTe pUMepbl )KU3HEHHBIX (POPM Y )KUBOTHBIX.
8. Cdhopmynupyiite 3akoHbl b. KomMoHepa.
9. Cdhopmynupyiite npaBuio beprmana.
10. [laiiTe onpesie/ieHHe aMeHCaTU3MY.
Bapuanm 2
1. Kakwue rpyrirbl abuoTUueckux U OMoTHUeCcKrX (aKTOpOB Bbl 3HaeTe?
2. Cdopmynupyiite 3akoHbl FO. Oznyma.
3. B uem crietiduika 3akoHa TosiepanTHocty B. [endopaa?
4. [aniTe onpefiesieHe MyTyaau3my.
5. IIpuBeavTe NMpUMephI alanTallid PacTeHHUH K 3aCyLLTMBBIM YCIOBUSIM CPe/Ibl.
6. Kakue (akTops! cpesibl Ha3bIBalOTCA 34apuueckUMU? OxXapakTepusyiTe Hx.
7. ChopMynupyiiTe TipaBuU/Io AJjisieHa.
8. Kakue (akTophsl Ha3bIBatOTCSl TMMUTHUPYIOLLIMMUA?
9. [TepeunCUTDL TUITBLI KOMOWHALM TOMOTHUTTMUECKUX PeakLi
10. CopmyupyiiTe 3aKOH KOHKYPEHTHOT 0 UCKItoueHus ["ay3e.
Bapuaum 3
. IIpuBepuTe K1acCU(pUKaALMIO PACTEHUH MO0 OTHOLLIEHHIO K UHTEHCUBHOCTH OCBEILIeHHSI.
. B uem cmbicn 3akoHa llendopaa.
. CopmyupyiiTe 3akoH MuHuMyma FO. JTubuxa.
. Ilepeunciurte GakTOpbl KOCMUUECKOT'0 BO3/IEUCTBHUS Ha 3eMJIIO.
. JaiiTe onpefiesieHrie KOMMEHCA/IN3MY.
. [IpuBeauTe npuMepsl ajlanTaliii >KUBOTHBIX K 3aCYLJTUBBIM YCIOBUSIM CPeJIbI.
. [TepeunciuTe TUIBI KOMOWHALMI F€TEPOTUITMUECKUX PeaKI[|i.
. Chopmynupyiite npaBusio I'orepa.
. ChopmynupyiiTe 3aKOH KOHKYPEHTHOT0 UCK/toueHus ["ay3e.
10. Kakue (akTopbl OTHOCATCS K TpyTine oporpaduyeckux?

OO UT A WN R

N/I3 : «IKonmoruyecKre npodieMbl COBPeMeHHOCTH U MYTH UX PeleHus» 3K0/102uUecKull
npoekm: pecpepam+ npezeHmayusi + cmeHeazema (paboma 6 manbix 2pynnax)
TemamuKka MUHU-NPOEKMO:
['nobanpHOE U3MeHeHre KMMara
Herpaparys mous
CokpaiijeHre 6ropa3zHoo0pasus
(O30HOBBIE JBIPBI
KucsiotHbie goxau
3arpsi3HeHHe OKO0JI03eMHOI'0 KOCMUUeCKOr0 MPOCTPAaHCTBa
3arpsi3HeHUs! peUHbIX 3KOCUCTEM
3arpsi3HeHre MOPCKUX 3KOCUCTEM
OTxo/61 (MyCOp) — Kak 3KOJI0rnuueckast mpoodsiema

LN AW
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10. CokpallieHue J1ieCOB U UX Jerpajanus

11. OHepreTU4YeCKU KpU3UC U IKOJIOTHS

12. Hemorpaduueckuii kpusuc [Jemorpaduueckuii B3pbiB
13. HerartvBHOe B/MsiHME )KUBOTHOBO/CTBA Ha 3KOJIOTUIO
14. Oxkosoruyeckasi curyarust B KoctpoMckoit o6actu
15. PaguanmoHHoe 3arpsisHeHue

16. 3arpsisHeHue atMocgepsl

IIpomexyTOUHBIM KOHTPO/Ib 10 Moay/io 111
KonnokBuym: «Hac/iegcTBeHHOCTh U U3MEHYUBOCTh. JBO/IIOLMSI OPraHMUYecKoro Mupa.
OCHOBBI 3K0/I0THHN».
KomnbtomepHoe mecmupoganue (TCk):
Tect 151 KO/JTOKBUYMa 110 MoAy/o 3: «HaciencTBeHHOCTh Y U3ME@HUMBOCTh. DBOJTIOLUS
opraHvueckoro Myupa. OCHOBBI 5KOJIOTUM» COCTABJISIeTCSl U3 TECTOBBIX BOIIPOCOB TEM 3TOr0
MOZy/IS1.

Bonpocel Ko//I0KBHYMa:

1. HacnenctBeHHOCTh, U13MEeHUMBOCTD U cpefia. ['eHoTun U deHoTun. MoaudukaloHHast
“3MeHuMBOCTb. Hopma peakijum.

2. JJOMHWHAHTHOCTB U peLieCCUBHOCTb. OnbIThl I. MeHgens. AsiienbHble TeHbl.
['oMO3UroTHbIE ¥ reTepo3UroTHble OpraHu3Mbl. MHOKeCTBEHHBIN asijieTu3M.

3. He3aBucumMoe pacripefiesieHye reHoB. JIUruOpuHbIe U MOMruOpUAHbIe CKPEeII[UBaHUSI.
XPpOMOCOMHBIE OCHOBBI paclileryieHUs1 U He3aBUCUMOTO Tlepepacripe/ie/ieHust TeHOB.

4. HacnencrtBeHHOCTB, CLierieHHas C 11o710M. MexaHu3Mbl FeHeTUUeCKOro orpe/iesieHus
rosa.

5. CoBpeMeHHast KOHLeMLUs reHa. [JpobuMocTb reHa. KoHLemniusi «ofvH reH — OJJuH
TIOJIUTIENITU .

6. CTpyKTypa U CBOWCTBa reHeTUYeCKoro Koza. TpumnieTHoCTh. HenepekpbiBaeMOCTb.
JIuHeliHOCTb. BHIDOXKIEHHOCTb.

7. MeTo/ibl M3yuyeHUs HAC/eICTBEHHOCTH UesioBeKa. [ eHeanornueckuii, IUTOreHeTUYeCK1H,
TIOTY/ISILIMOHHBIH, O/TM3HEI0BBIM U MOJIEKY/ISIPHO-TeHEeTUUeCKHe MeTO/bI.

8. [eHeTHUeCKasi UHAVBU/YyaTbHOCTh. PeKoMOMHAL[MS TeHOB U reHeTHyeCKUi
noMopdu3mM. bivkaiiiiiie U oTaneHHbIe TIOCAeCTBUSI O/TM3KOPOACTBEHHBIX OPaKoB.

9. [NaTronoruueckasi HacIeACTBeHHOCTb. HacsieicTBeHHbIe 60/1e3HU KUBOTHBIX.

10. [eHeTHMUeCKWe MPUHLIMIIBI JUarHOCTUKY, JiedeHUs U TTPO(GUIaKTUKK Hac/1eICTBEHHbIX
6one3Het.

11. [Tpencrapnenus 06 sBosoyy Ao Yapsb3a [lapBrHa. OBOMIOLIMOHHbIE TTPeCTaB/IeHNs B
aHTUUHOM Mupe. MeTadu3nueckre KOHLIeNKY 310XU Bo3poxkaeHus.

12. IlokTprHa abuoreHe3a u ee orposep>xeHue. Paboter ®@. Pexau u JI. I1actepa. Pa3ButHe

WJied 0 TI0C/IeloBaTe/IbHOCTU U TpaHChOpMaLMK MPUPOHBIX Tesl. Teopusi sBomonuu K.
Jlamapka.

13. Y. /lapBUH U ero Teopus 3BOMOLMU. [IBYKYILMe CU/IbI 3BOMIOLMU. MexaHu3M
eCTeCTBeHHOr0 0TOOpa. 3HaueHUe JapBUHU3MA /IS pa3BUTHS OHUOIOTHH.
14. CoBpemeHHbIe TpejcTaB/IeHus 0 IIPOUCXOXKIeHUM XU3HU. KpealjuoHUCTCKYe

KOHLernuu. KoHLlenmu ecTeCTBeHHOr0 IIPOUCXOXKJeHKe )XKU3HU Ha 3emiie. KocMuueckoe
rpoucxoxzenue. ['vroresa rnaHcrnepMuuy. 3eMHOe TIPOUCXOXKEHHe.

15. Teopusi A.M1. OnapunHa. Mojiesib peOuoTHYeCKOU BOTHOLIHH.

16. Xo[, I/1aBHble Harpas/eHUsl U JoKa3aTeIbCTBa 3BOJIIOLUH.

17. OcHOBHBIe 3Tanbl pa3sBUTUA )KU3HU Ha 3eMIle.
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18.  YueHue o MUKPO3BOIOLUH U BUo0Opa3oBaHue. Kputepuu Buza. MexaHU3MBI
BU7i000pasoBaHysl. AJIonaTpudyeckoe U CUMIIaTpuyecKoe BuioobpasoBaHre. MrHoBeHHOe
BUZI000pa3oBaHKe. YCTOMUMBOCTb BU/IOB.

19. [Momynsiyst, KaK 37ieMeHTapHasi eJUHHIIA 3BO/MIOLIMHU. 3aKoH Xapu-BaitHbepra. PaboTbi
C.YeTBepukoBa.

20. @®aKTophl 3BOJIIOLIMMU: U3MEHUHBOCTb, MUTPALIUS, TIOMY/ISILIMOHHbIE BOJIHBI, U30JISLIUS,
6opb0a 3a CylecTBOBaHUe, eCTECTBEHHBIN 0TOOD, /Apeiid reHoB.

21. B3rmisiibl Ha aHTpoOIrioreHe3 B MPOLLIOM. AHTUYHBIEe MpejcTaBieHus. ['umnoresa
aHpornoreHe3a JK.J/Iamapka. HayuHas Teopusi antpornioreHesa Y./lapsuHa.

22. KoHLenus >KUBOTHOIO MPOUCXOXKEHMS uesioBeka. MecTo uesioBeka B CUCTEMe
JKUBOTHOTO Mupa. CXO/ICTBO U OT/IMUME UeslOBeKa U )KUBOTHBIX.

23. [IpoucxoxaeHue yenoBeka. JTarbl aHTPOIIOreHes3a.

24, Packl ¥ UX MPOUCXOK/EHHE. DKOIOTHUYeCKOe pa3HooOpa3re COBPeMEHHOTO Ue/iOBeKa.
25. Abuotrueckue aktopsl. O6IIMe 3aKOHOMEPHOCTH ZieUCTBUS abMOTHUECKHUX (JaKTOPOB
Ha >KMBbIe OpraHU3Mbl. AJlaNTalliy OPraHU3MOB K BAXKHEHMIIIUM aOMOTHUECKUM (haKTOpam Cpe[bl.
26. Bbuornueckue dakTopbl. PopMbl OMOTHUECKUX OTHOIIIEHUH: MyTya/i3M, KOMMEHCAJIH3M,

«KepTBa-3KCILTyaTaTop», KOHKypeHLusi, aMeHcanu3M. HeliTpanusm, kak ocobasi hopma
61OTHYEeCKUX OTHOLIEHUH.

27.  dakropsl 3alUThl OpraHrM3Ma (MMMyHUTET). OCHOBHBIE 3allIUTHbIE CTPYKTYPBI
opranusma. OxpaHuTesbHasi pojib UMMYHHUTeTa. VIH(PeKIIMOHHBII UMMYHUTET. BpoyKjeHHbIN
UMMYHUTET.

28.  OcHOBHBbI€e Cpe/ibl )KM3HMA U afiarTaljui OpraHu3MoB K HUM. JKu3HeHHbIe (hOpMbI
OpraHu3MOB.
29.  Oxkonorus nomnysiui. O6IIMe Mony/IslMoOHHbIe XapaKTepUCTUKU. Bo3pacTHas 1 ToioBast

CTPYKTypa nomnysisiuu. TeppUutopraabHbie OTHOIIEHUS B MOMY/ISALMU. [pyTiroBast opraHu3arus
JKUBOTHBIX. DdekT rpynmbl. JoMUHUpPOBaHKE U Mepapxus. Perynsius yuc/ieHHOCTH.

30.  Iloppaspenenus v rpaHuLibl 6rocdepsl. Turbl BeitiecTB B 6uocdepe. Onpesenstoliiast
pOJb >KUBOTO BellleCTBa.
31. Okosioruueckue cucteMbl. CTpyKTypa U QYHKI[US 9KOCUCTeMbl. OCHOBHbIE

(GyHKLMOHabHbIE TPYIIbLI: NPOJYLIEHThI, KOHCYMEHTHI, peiyLieHThl. Llenu nuraHus.
Tpoguueckre ypoBHU. JHepreTuyecKre MpoLiecchl B 3KOCUCTEME.

32.  YcToWuMBOCTH 3KOCUCTeM. OCHOBHbIE TUIbI IMHAMUKHU KOCUCTEM U UX MPUYMHBI.
JKoJioruueckue cykueccuu. [IpoayKTHBHOCTb SKOCHMCTEM Ha pa3HbIX CTaIUAX CyKL[eCCHU.
KiumakcHbIe coobimiecTra.

33.  Bupapl 3arpsi3HeHU OKpy»Katolliel MpUPOAHOM cpe/ibl: hr3udecKkrie XMMHUUYecKue U
Ouosoruueckre. Vx BivsiHUAe Ha OPraHU3M UesioBeKa, )KUBOTHBIX M paCTEeHH.

34.  BumsiHMe oTpac/ieil HapOJHOI'0 X03sMCTBa Ha COCTOsTHUE OKpYy»Katollel TIpUpOoAHOM
cpeJpl.

35. Kpyrosopor BelijecTs.

36. I'ennast un>xeHepusi. Beigenenne [JHK. ®@epmenTri-pecTprkTassl U pectpukuuys JIHK.
37. Krnerounas naxxeHepus. KyietouHasi MH)KeHepHs Y KUBOTHBIX U YesI0BeKa.

Tabmuia 5 — KpuTtepuu orjeHKM chOpMUPOBAHHOCTH KOMITeTEHIUN

Ko/ 1 HaMeHOBaHHe Kputepuu orieHHBaHUsS CHOPMUPOBAHHOCTH KOMITeTEHLIUN
MH/IMKATOpa JOCTH)KEHHSI YAaCTH KOMITETEHI[HH)
KOMIIeTeHI[1UH (4acTH Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
KOMITeTEHLUN) COOTBETCTBYET OL|eHKe COOTBETCTBYET COOTBETCTBYET
«yIOBJIETBOPUTE/TLHO» OLIEHKE «XOPOIII0» OLIEHKE «OT/THUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCUMa/bHOro Oajia MaKCUMa/IbHOr 0 MaKCUMa/IbHOI'O
bania bata
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OIK-1.1 -1 onk1

3HaThb:

- CHCTEMaTHKY u
6uopasHoobpasue
OpraHW3MOB;

- TIpaBHW/Ia JIMYHOM TUTHEHBI
1ipy paboTe C KUBOTHBIMH;

MOPsZI0K HCC/ieJloOBaHUs
OpraHoB u cucTeM
opraHu3ma Tipu
orpezie/IeHUU ero
610/I0TMYeCcKOro cTaTyca
-3aKOHOMEpPHOCTH
(YHKI[MOHUPOBaHUS
OpraHu3MOoB pa3sHbIX

YpOBHel OpraHu3aiyu;
OIIK-1.2 -2 ork-1

YMeTs:

- TIPOBOZIUTH TabopaTOpHbBIe
u (bYHKIIMOHA/IbHBIE
HCCIIeIOBaHMSI
HeoOXo[uMbie Jist
oripe/iesieHust
Ouo/IOTHYeCKOTO  cTaTyca
OpraHu3Ma, 0OBSCHATh
TMIPOLIeCChI, TIPOUCXO/SIIINe
B OpraHusme, C TOUKHU
3peHus
006111e610/TOTMUeCKUX
3aKOHOMEpPHOCTeM;
OIIK-1.3 U-3 ork-1
Bagets:

-[PaKTUUECKUMH HaBbIKaMH
MIPUMEHEHHSI KJTaCCUUeCKUX
METO/IOB MCC/IeJOBAHUS U
HCII0/Ib30BaHNUS OCHOBHBIX
010/IOrMUeCK1X 3aKOHOB B
orpeie/IeHUHI
010JIOTUYeCKOTO CTaTyca
OpraHu3Ma | IpoBeZieHusI
ayTIKOJIOTMUECKOT0
HCCIeJOBaHMUS.

He coBcem TBepzo
BJIaJleeT MaTepHuaaoM
110 TeMaM MOZY/JIS,
3HaeT TOJIbKO OCHOBHbIE
TeopeTUuecKue
TIOJI0’KEeHUS ©3yUyaeMOoro
KypcCa, BbITIOJIHSIET
TeKyL[re 3a/laHus 110
aucuuruiiHe. [pu
OTBeTax /I0IMyCKaeT
MasoCyl{eCTBeHHbIe
TMOTPELHOCTH,
HCKa)XKeHUs1 JIOTUUYeCcKOou
10C/1e[J0BaTe/IbHOCTH
r3/1araeMoro
Marepuasa, HeTOUHYH
apryMeHTaLuo
TeopeTUUeCKUX
TOJI0’KeHUM Kypca.
YMeeT IpOBOAUTH
Hcc/eloBaHust
HeobxoquMbIe JJIst
orpeziesieHust
O10/I0rYecKoro
cTaTyca OpraHusma.
Biiagieer HaBbIKaMu
TIpoBe/ieHUs
ayT3K0JIOTUUeCKOro
HCC/IeloBaHUs

[To cymectsy,
OTBeuaeT Ha
MOCTaB/IeHHbIE
BOMNPOCHI, TBEP/O
YCBOUI
MpOrpaMMHBIN
MaTepHaJl 1o TeMaM
MO/1yJIsl, TPAMOTHO
u3faraert ero 6e3
CYILL|eCTBEHHBIX
OLIMOOK, TIPUBOAUT
(hopMyMpOBKH
onpejie/IeHUH.
Pemaer
CUTYyallMOHHbIE
3ajjaum.

YMeeT 11poBOAUTH
MCC/Ie/I0BaHUS
HeoOXoanMbIe f1/ist
oripe/ie/ieHust
O10/I0rYeCcKoro
CTaTyca OpraHv3ma.
MokeT 00bSICHUTD
TIPOLIeCCHI,
TIPOUCXO/SIIIMe B
opraHv3Me Ha
pa3HbIX YPOBHSIX
OpraHu3aLuu C
TOUKH 3pPeHust
ob1rebroornuecKu

X 3aKOHOMepHOCTEﬁ.

Bnageer HaBbIKaMU
MPOBE/IeHUS
ayTIK0/JI0TUYeCKOro
WCCJIeJOBaHUSI.

IIpuHuMaeT
aKTMBHOE y4acTHe B
XO0/ie TIPOBeZIeHUsT
3aHATUMN, TIPABUJIBHO
OTBeYaeT Ha
TIOCTaB/IEHHbIE
BOTIPOCHI, YCBOUJT
MaTepHasl B [IOJTHOM
obbeMe ¥ CBOOOIHO
OPUEHTHPYETCS T10
TeMaM MOZYJIs,
yMeeT BEpHO,
apryMeHTHPOBAHO U
SICHO W3/1araTh
MaTepHas rpu
pelleHnn
CUTYaLIMOHHBIX
3azsau. Bnageer
HaBbIKAMU
oripe/ie/IeHUsT
010JIOTHYEeCKOT0
cTaTyca opraHv3ma.
MokeT 00bSICHUTD
TIPOLIECCHI,
TIPOUCXO/SIIINE B
opraHu3sMe Ha
Pa3HbIX YPOBHSX
OpraHu3aluu C
TOUKH 3peHuUst
00111e6110/T0TUUECKH
X 3aKOHOMEepHOCTeH.
Bnageet
MIPaKTHYeCKUMU
HaBbIKAMU
TIPOBeZIeHUsI
ayTIKOJIOTMUeCcKoro
WCCIIeIOBaHUS U
NIPaKTUYeCKUM
TIpUMeHeHreM
K/IaCCUYeCKUX
METOZIOB
WCCIIe/IOBaHUS U
TIpUMeHeHUsT
OCHOBHBIX
O10/IOrHYeCKUX
3aKOHOB B
oripe/ie/IeHUH
O10J/I0TYeCcKOro
cTaryca opraHusMa

3 OIIPEJEJ/IEHUE PE3YJ/IbTATA
IMPOMEXYTOYHOM ATTECTAIIIA

153




dopmMa NpOMEeXXYTOYHOM aTTeCTalyu 0 AUCLIUIIIMHE:

Cemectp Nel /3auet (Moayns I, Moaynsll)

Cemectp Ne2 / Ok3amen (Mogaysns 11, Moayns I11);

[TpomexxyTouHasi aTTecTalusi Mo JUCLUAIIIMHE TTPOBOAUTCS C UCIOJ/Ib30BaHUEM 3a/laHul JJ1s1
OLIeHKU C)OPMUPOBAHHOCTH KOMIIETEeHLIU 110 BCeM MOZY/ISIM, BXOJSIIUM B CTPYKTYPY
JMCLIUTITMHBI 32 KOKBIN yueOHbIN cemecTp.

OneHouHbIe MaTepUasibl U CPe/iCTBA /I IPOBEPKHU
copMUpPOBaHHOCTH KOMMIEeTEeHL[UM

Kop 1 HanMeHOBaHMe KOMITeTeHIMU
OIIK-1 criocobeH omnpesiensTb OMOIOrMYECKU CTaTyC U HOPMATHBHbIE KTMHAYeCKHe
roKasaTre/y OpraHoB U CHCTeM OpraHu3Ma KUBOTHBIX

BHAHHI/IH 3dKPbITOr'o THUIla

CemeiicTBa 06'LEI[I/IHHIOTCH B CUCTeMaTHKe...
Bb16epume HEeCKO/IbKO nNpdsu/ibHblX edpudHmos u3 npeaﬂO.?#CEHHle 8adpudaHmos omeemoe

+pacTeHu — B IOPSIJKU
+>KUBOTHBIX — B OTPSI/IbI

pacTeHul — B OTPSI/IbI

JKUBOTHBIX — B MOPSIAKA
JKMBOTHBIX U PaCTEeHUI — B OTPSI/IbI

Baﬂal-ll/lﬂ OTKPbITOro THUIIA

MeTtop ucciieoBaHus B 0H0/10rHH, HMUTHPYHOLIMI NMPOLeCChl, KOTOPbIe HeJlb35
00HAPY)XUTH MPH HENOCPeACTBeHHOM UX Ha0/II0/IeHUH — ITO .
[TpaBU/IbHBIN OTBET: MO/|EIMPOBAHUE

B monekyne JHK THMHAW/IOBbIe HYK/I€O0TH/AbI COCTABAAT 10% 0T 00Iero KosMyecrBa.
OnpepennTh NPOLIEHTHOE CO/iep)KaHMe JPYruX BH/AOB HYKJ/IEOTHAOB (0meem nosiCHume).
[TpaBuabHBIM oTBeT: CorJiacHo npaBuia Yaprpadpda A=T, I'=1]

OTCHO/Ia a/IeHUJIOBBIX HYK/1eOTUTOB TOKe 10%, COOTBETCTBEHHO Ha [J0/It0 HYKJ/IeOTU/IOB
cojiep>KalliuX a30TUCTble OCHOBAHUSI T'yaHUH U L[UTO3WH npuxoautcs 80% (BMmecrte),
COOTBETCTBEHHO ryaHunoBbix 40 % v quTtuaunoBbix Toxe 40%

A=10%, I]=40%, I'=40%

Yem nepBHUYHas CyKIeCCUs OT/IHYAETCA 0T BTopuyHoii? IIpuBeuTe npuMepsl NepBHYHOM
U BTOPHYHOM CYKI|eCCHH.

I[TpaBunbHBIN 0TBeT: CyKIjecCusi — 3TO MOCTeNneHHasi, HeoOpaThMasi, HarpaB/ieHHasi CMeHa
OJHUX OMOIIeHO30B /IPYTMMH Ha OJJHOM U TOM ke TepPUTOPHH T10/] BIUSTHUEM MTPUPOJHBIX
(axkTOpOB MM BO3/eCTBHS YeloBeKa.

[Tpu epBUYHON CYKL[eCCHU SKOCHCTeMa IOSIBJISIETCS] HA TOM MeCTe, T/le paHbllle HUYero He
pocyio (He ObUIO MTOYBHI).

BTopryHas CyKijeccusi TPOMCXOAWT ITyTeM BbITECHEHHS OZHOW 3KOCHCTeMbI Jpyroi nbo Ha
MecTe UCUe3HOBEHHS SKOCHUCTeMBI B pe3y/ibTaTe KaKoro-a10o mpourciiecTBys (HOBast
5KOCHCTeMa BO3HUKAeT Ha MeCTe, I/l Y>Ke eCThb IJIOZI0PO/jHast TI0UBa)
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[TpuMep nepBUYHOM CYKLIeCCUU — 3apacTaHre BYJIKaHWYeCKUX CK/IOHOB TI0C/Ie M3Bep)KeHus,
IIprYMep BTOPUYHOM CYKL|eCCUM — 3apacTaHye rapy Mocsie JIeCHOro rnoxapa

OkoHuaTe/IbHbIe pe3y/IbTaThl 00yueHus (popMHUPOBaHUA KOMIIETEHI[HI) ONpe/Ie/ISI0TCS
MOCPEeACTBOM MepeBo/ia 0a//10B, HAOPAHHBIX CTYJAEHTOM B MPOLiecce 0CBOEHHUS
AUCLUIIMHBL, B OLeHKH:

— 6a30BbIN YpOBEeHb CHOPMUPOBAHHOCTH KOMITETEHI[UN CUMTAETCS JOCTUTHYTHIM €C/Iv
pe3y/bTaT 00yueHHsi COOTBETCTBYET OL[eHKE «y/I0BJIETBOPUTENbHO» (50 10 64 peHTUHIOBBIX
0as10B);

— TIOBBIIIIEHHBIN YPOBeHb CHOPMUPOBAHHOCTH KOMITETeHL[UN CUATAETCS IOCTUTHYTHIM, eC/Th
pe3y/bTaT 00yueHHsI COOTBETCTBYET OL[€HKaM «X0poIo» (65-85 peHTUHIoBbIX 0asyioB) U
«OTJIMUHO» (86-100 peTHHrOBBIX 6asIoB).

4 TIOPSIIOK ITPOBEJEHUSA IIOBTOPHOI
IMPOMEXYTOUYHOHN ATTECTAIIUA

dopMa NpoMe)XyTOUHOM aTTecTalyy Mo JUCLIUIIMHE 3a4eT/3K3aMEH.
[ToBTOpHAs MpOMEXXYyTOUHAs aTTeCcTalys M0 AUCLIUIIJIMHE TIPOBOJUTCS C UCTIOIb30BaHUEM
3aJjaHuM 7151 OLleHKU C(hOpMHPOBaHHOCTU KOMTIETeHI[|i Ha 6a30BOM ypOBHe T10 BCEM MO/YJISIM,
BXOJSILIMM B CTPYKTYPY JUCLIMIIMHBI 3@ CEMeCTP, 110 UTOraM KOTOPOr'o CTy/IeHT UMeeT
aKaZleMUUecKyo 3a/J0/DKEHHOCTb.
IIpumeuaHue:
[ononHuTeTbHbIe KOHTPOJIbHBIE UCIBITAHUS ITPOBOASTCS [JIs1 CTY/IeHTOB, HabpaBIrx MeHee 50
0a1oB (B cooTBeTCTBUM C «[l0/I0)KEHMEM 0 MO/Y/TbHO-PEATUHI'OBOM CHUCTEME).
OneHouHble MaTepuasbl U CPe/iCTBA NPOBeieHUA NOBTOPHOM NPOME)XXYTOUHOM arTecTaliu
Omnpoc o moaymo 1.
Bonpocbl 0215 onpoca:

1. Orarbl pa3BuTus buonoruu. Knaccudukaiys 61Mooruyeckux Hayk.

2. MeTopb! 6HoIOrMUeCKUX UCCIeI0BaHUM.

3. Wcropusi pa3BUTHs OUOIOTUM:

4, [TpUHLMIIBI ¥ MEeTO/IbI KIaCcCU(UKALIUU OPraHu3MOB. VICKyCCTBEeHHbIE CUCTEMBI.
Knaccudukanysi opraHr3mMoB 110 X03sIMCTBEeHHbIM MpH3HaKaM. EcTecTBeHHbIe CUCTEMBbI

5. OO01re cBoMcTBa BUPYCOB. [IporcxXoxkIeHre BUPYCOB. BUPYChI )KUBOTHBIX, PACTEHHH U
OakTepuii.

6. Hapiapcteo [HosiepHbie opranu3Mebl (Procaryota). ILlapctBo [Ipobsiaku (Mychota).
OcobeHHOCTH CTPOeHUs U TeHeThYecKasi OpraHu3arLusl.

7. Bakrepun u ux 6uosioruuecKre 0CoOeHHOCTH.

8. BakrepuasbHbIe 60/1e3HU KUBOTHBIX U UeJIOBeKa.

9. LlapctBo Pacrenus (Plantae). OcobeHHOCTH CTPOEHUsT U MeTabo/3Ma PacTUTETbHON
KJIeTKH.

10.  TlomuapctBo barpsinku (Rhodophyta). Mecta oburanusi. PaaMHokeHre. Xo3siCTBEHHOE
3HaueHue.

11.  TopuapctBo Hacrosiue Bogopociu (Phycobionta). BugoBoe u mopdonoruyeckoe
pa3HoobOpa3ue. 3eneHble Bogopocan. [Inatomen. Bypeie Bomopociu. Posb B mpupoe.

12.  Hapcreo I'pubsr (Fungi). OcobeHHOCTH CTPOEHUS U (GPU3UOTOTUYeCKUX (YHKIUH.

CumMOUOTHYeCKHe OTHOLLIEHHS TPUOO0B C IpyrUMU opraHu3Mamu. Hactosiique rpuosbi.
Oowmunietsl. Jlumanuku. Ponb B pupoge.

13.  TloguapctBo Beiciine pactenus (Embryophyta). Pacunenenue Tena. YepegoBanue
nokosieHn. OcHoBHbIe oTzenbl Beicimx pactenuit. Harpasnenus sposronum
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14. IlapcTBo KuBoTHble (Animalia). Oco6eHHOCTH CTPOeHuUsI U MeTaboM3Ma )KUBOTHOM
kietkd. [Toamapereo ITpocretimue (Protozoa). BaxkHelinue opradesuibl. CriocoObl
pPasMHOXXeHUsI U uepeioBaHUe MoKojieHu. Posib B ipupoge. [lapasutuyeckre rnpocreuiiue.

15. [MoaapctBo MHoroknetounslie (Metazoa). XapakTepucTHKa U (uoreHeTUYeCKre CBSI3U
TUIIOB MHOTOK/1€TOUHBIX.

16. Becro3BoHOUHbIE — 0COOEHHOCTH OpPraHU3al[ii OCHOBHBIX IPeCTaBUTEIEH.
17. Tun ITo3BoHOYHBIE; 0COOEHHOCTH OpPraHU3alMH, OCHOBHBIE TIPe/ICTaBUTETH,
MHoroobpasue, poJib B 9KOCHCTEMax

18. Knacc Miiekonuraroiye; 0CHOBHbIE XapaKTePUCTHUKHU Kiaacca. OCOOeHHOCTH
OpraHM3aLy, TUITbl MeXXBH/OBbIX B3aUMOCBSI3€eH.

19.  CpaBHuTesbHasi XapaKTepPUCTHKA 0€CTT03BOHOUHBIX

20.  Knaccudukauys v ¢puioreHeTHYeckue CBsi3U XOPAOBBIX.

21. CpaBHUTe/IbHAs XapaKTepPUCTUKA XOPJOBBIX.

22. XapakTepucThKa ¥ BUZIOBOe pa3HOOOpa3ue OTPSZ0B MJIEKOITUTAOLIHX.

Onpoc no moayasam II, 111
Bonpocbl u 3a0auu 015 onpoca:

1. Cy1uHocTb U cybcrpar xusHU. 2KusHb Kak ocobast hopma CylijeCTBOBaHUSI MaTepUH.
Cyb6ctpar >xu3Hu: HykienHoBble KuciaoThl (JJHK u PHK) u 6enku.
2. CaoiictBa xuBoro. CrieriuuuHoCTh opranu3auu. OOMeH BellecTB U SHePruHu.

Yopsii0ueHHOCTb CTPYKTYPhI. LIe/ToCTHOCTD U JUCKpPeTHOCTh. CaMOBOCIIPOU3Be/IeHre U POCT.
HacnencTBeHHOCTh M M3MEHUMBOCTD. Pa3zipa)kuMOCTh U IBMKeHue. Perysius u obpaTHas
CBSI3b.

3. YpOBHHU OpraHU3alvy )KUBOT0: MOJIEKY/IIPHO-TeHeTHUeCKUH, KIIeTOUHBIH,
OpraHW3MeHHbIH, TOMY/SIIMOHHO-BUIOBOM, OMoreoljeHOTHUYeCKHH, 6rochepHbIi
4. OneMeHTapHbIN COCTaB KeTKU. HeopraHuueckue coeuHeHus. 3HaueHUe BOZbI JI/Ist

XKHU3HeneATe/IbHOCTH KJ/IETOK. OpFaHI/I‘-IeCKI/Ie COeMHEeHUs: 6EJIKI/I, yrneBobl, JIUIMAABI U
JINTIONJibl, HYK/IEMHOBBIE KM CJIOTBI

5. Xumunueckoe crpoenre U ctpykrypa JTHK. Oco6eHHOCTH CTpOeHUsT HYK/IeOTH/A.
ITepBuunas, BTopruyHasg u TpetuuHas crpykrypa JHK. Jlokanusaius IHK B KiteTke.
6. SnepHble (XpOMOCOMHbBIE) /leTePMUHAHThI Hac/le[iICTBeHHOCTH. BupycHbiii reHoM. PHK- 1

IOHK-cogepykatiue BUpychl. ['eHoM mipokapuoT. Hykieou s 6akrepuii. 'eHOM 3yKapHOTOB.
CareutHas THK.

7. OKcTpasiiepHble (3KCTPaxpOMOCOMHbBIE) [IeTEPMUHAHTbBI HAaC1eJCTBEHHOCTH.
BakrepuasbHbIe M1a3MU/Ibl ¥ UX OMooruueckoe 3HaueHre. MuTtoxoHapuanbhbie [JJHK y
JKUBOTHBIX. [[eHOM X/10poryiacToB pacteHui. [Ipyrue dopmbl 3kcTpasaepHbix JHK.

8. Tpanckpurnuys u TpanHcasiiusi. Cuare3 PHK. Crinaiicunr. Ponb TpaHcrnioptHbix PHK.

9. Peninukanus [JJHK. OcHoBHBIe 3Taribl peryiikatiyu. Posib ¢pepMeHTOB. YiBoeHe
XPOMOCOM U UX Cerperauys B JouepHUe KJIeTKHU.

10. MyTauuu. [IprunHbl MmyTauuii. COHTaHHbIE U MHAYLIMPOBaHHbIe MyTalluy. 3HaUeHue
MyTaLMi [7Is1 OpraHusMa U [ijisi SBOJIIOLIMU BUJIA.

11. ['eHepaTuBHBIE U cOMaTUUeCKHWe MyTalyy. ['eHHbIe, XpOMOCOMHbIE U TeHOMHbIe MyTaLjuu.
[Tonu- u rereporyionyvs. Micnonb3oBaHue MOMUTIIONANU B CesleKLMU. Pernapaliusi moBpeXxieHni
JHK.

12. CTpyKTypHO-(PyHKI[MOHA/IbHAsI OpraHU3alL[ysi IPOKapHUOTUUYeCKUX KieToK. CTpoeHue
K/1eTouHOM 00010k, OCOOeHHOCTH TeHeTUUeCKoro Mateprasa. OpraHou/ibl ¥ BK/IFOUEHUSI.

13. CTpyKTypHO-(DYHKL[MOHA/IbHAs1 OpraHU3al[ysl 9YKapUOTUUeCKUX KJIeTOK.
Mopdonoruyeckoe 1 (HhyHKLIMOHATBHOE pa3HOOOpa3ue KieToK. MeMOpaHHast cucTeMa.
[uronnasmatnyeckrii MaTpukc. KnetouHsle opraHesuibl. [ eHeTUUeCKUM MaTepua.

14. PasMHOXXeHHe K/IeTOK. MUTOTHUeCKoe JieJieHre U ero Orosiorudeckuii cMbict. dasbl
MHTO3a. MUTOTHYeCKasi akTUBHOCTb pa3/MUHbIX TKaHel. [IpsiMoe fienieHre (aMUTO3).
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15. CrpoeHnue 1 GyHKLMN OpraHesT IUTOIIa3Mbl, 00eCTrieYrBaroIHX TPOLIeCC
JKUA3HEZIeaTe/IbHOCTU KIIeTKU.

16.  fAgpo. denenue. Muto3 u amuto3. Meiio3. CXoACTBa, pa3/iMuusi MMTO3a U Meii03a, UX
3HaueHue B [IpUpoZe

17. Awnabosm3m 1 katabosusm. Posib AT® B 3HepreTHuecKux rpoijeccax. ABTO- U
reTepoTpodHbIe opraHu3Mbl. A3poOHOe U aHa3poOHOe AbIxaHue. Perymsius MeTabomr3ma.

18.  IlocTynneHue BelecTB B KJIeTKU. [1acCHBHBIN TPaHCIIOPT BeLLeCTB B KJIETKY.
Karanusupyemas aucddysusi. AKTUBHBIN MlepeHOoC. DHJOLUTO3.

19. ®orocuHTe3. [InaHeTapHas ponb GoTocrHTe3a. JTtarbl GpoTocuHTe3a. Pomb ATD u
HAN®D.

20.  XemocuHTe3. OCHOBHBIE IPYIITbI XEMOCHHTE3UPYIOIINUX OaKTepuil.

21.  Becrnonoe pasMHOKeHue. PerpofyKTUBHBIM MpoLiecC y BUPycoB. BereratrBHoe

pa3smHoXeHHe. [leneHre. MHOXXecTBeHHOe JlenneHre. @parmeHTauysi. [loukoBaHue.
Crniopoobpa3oBanue. BereratuBHoe pa3MHOXKeHHE paCTeHHiA.

22. [TonoBoe pasaMHoxeHre. KoHbrOralusi U TpaHCAYKLMS Kak (hOPMbI ITOJIOBOTO TpoLjecca.
Kornynsitiyst y 0JHOK/IETOUHBIX OpraHu3MoB. ['ameToreHe3. OCHOBHbIe 3Tartbl U OMOIOrMUeCKHit
cMbICT Melio3a. CriepMaroreHes U OBOTeHe3.

23. OcemeHeHMe ¥ OMJI040TBOPeHUe. Hapy)KHOe U BHyTpeHHee 0CeMeHeHUe. 3UroreHes.
[TapreHoreHe3 (ecTeCTBEHHbIN U UCKYCCTBEHHbIN). AHIporeHes3. 'mHoreHes. [IBoitHOe
OIJIOZJOTBOPEHNE y LIBETKOBBIX PaCTEHUA.

24.  UepenoaHue nokosieHWH. ['anyioniHble v agurionHble (asbl pa3BuTus. [lepBuuHoe
yepe/joBaHue rokosieHuit. [loyoBoe u 6ecrionioe rokoneHue. 'ametodut u criopour y
pacteHvi. BropruHoe yepesoBaHue rnokoneHui. ['ereporonus. MerareHes.

25. [TonoBoii aumMopdu3sm. brosioruyeckrii CMbIC/ MOI0BOTO JUMOP(HU3Ma.
lepmadpoauTiamM. VICTUHHBIN U JIOKHBIN TepMadpogUTH3M Y XKUBOTHBIX. ['epMadpoauTam y
pacteHri. OfIHOZIOMHBIE U JBY/IOMHbIe pacTeHus. Buonoruueckast posb MOI0BOTO pa3MHOKEHUSI.
N3oramusi, anuzoramusi ¥ ooramusi. JKUBopoXk/ieHre U ero 61oioruuecKuii CMbICII.

26.  OHTOreHes, ero TUIILI U TiepuoAn3aLys. [1oHsTHe 06 OHTOTeHese.

27.  HacnencTBeHHOCThb, U3MEHUMBOCTL U cpefia. ['eHotun v ¢peHotun. MoaudrkarioHHas
M3MeHUMBOCTb. HopMa peakiuu.

28.  JIOMMHaHTHOCTb U peLiecCUBHOCTb. OnbIThI I. MeHzens1. Anjie/ibHble FeHbl.
['oM03UroTHBIE U FeTepO3UrOTHBIE OPraHKW3Mbl. MHO)KeCTBEHHbBIN asjieliu3Mm.

29. HesaBucumoe pacripesiesieHre reHoB. JJUruOpyiHbIe v TIOMUTMOPUIHbIE CKPeIMBaHUSI.
XPpOMOCOMHBIE OCHOBBI pacilieryieHUs: U He3aBUCUMOTrO Iepepacrpe/ie/ieHN s TeHOB.

30. HacnencrtBeHHOCTB, cLierieHHas C 11o710M. MexaHW3Mbl FeHeTUYeCKOro Orpe/iesieHus
ToJa.

31. CoBpemeHHast KOHIIeNLUs reHa. JIpo6uMocTh reHa. KoHIenmus «ofuH reH — OfuH
TTOJIUTIENTUIY.

32. CTpyKTypa U CBOWCTBa reHeTUUYeCKoro Koza. TpumieTHocTb. HerepekpbiBaeMOCTb.
JIuHeliHOCTb. BBIDOXKIEHHOCTb.

33. MeTo b1 U3yueHUs HAC/IeICTBEHHOCTU uesioBeKa. [ eHeasornueckuil, IUTOreHeTHYeCKUii,
TIOTTY/ISILIMOHHBIH, O/TM3HEIIOBbIA U MOJIEKY/ISIPHO-TeHeTUUeCKHe MeTO/bI.

34. TeHeTHUECKasi UHAVBU/YaTbHOCTh. PeKoMOUHAL[WSI TeHOB U reHeTHYeCKUi
rosiMophu3m.

35. [MaTronoruueckasi HacIeACTBeHHOCTh. HacnencTBeHHbie Oosie3HU. ['eHeTHUeCKHe
TIPUHLUTIBI AUATHOCTUKH, JIeUeHUsT U MPO(UIaKTUKN Hac/ie[CTBEHHbIX 00Jie3HeH.

36. [eHeTHUeCKWe MPUHLMITBI JUarHOCTUKY, JiedeHrst U TPOMUIaKTUKK Hac/1eICTBEHHBIX
Oone3Hen.

37. [MpencraBnenus 06 3BosoluK 0 Yapas3a JJapBrHa. DBOMIOLMOHHLIE TTPe/ICTaB/IeHNs B

aHTUYHOM Mupe. MeTadusryeckre KOHLENLUY 3110XU Bo3poxaeHust.
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38. IokTpuHa abuoreHe3a u ee onpoBep>xeHue. Pabotsl @. Pequ u JI. ITactepa. Passutre
WJied 0 TI0C/ieIoBaTe/TbHOCTU U TpaHChopMaLuU MIPUPOHBIX Tesl. Teopusi sBomoruu XK.
Jlamapka.

39. Y. /lapBUH ¥ ero Teopus 3BOMOLMMU. [IBUKYILMe CU/IbI 3BOMIOLMKA. MexaHu3M
ecTeCTBeHHOTO 0TOOpa. 3HaueHHe JJapBUHM3MA [i/Is1 Pa3BUTHsI OUOJIOT UK.

40.  CoBpemeHHbIe MpeACTaBIeHUs] O MPOMCXOXKAeHUH XU3HU. KpeallnoHUCTCKIe
KOHLlenuy. KoHLleniuu ecTeCTBEHHOIO TIPOUCXOKAEHUEe KU3HU Ha 3emiie. Kocmuueckoe
rpovcxoxkzeHue. ['unoresa naHcrnepMuy. 3eMHOE POUCXOXKEHUE.

41. Teopusi A.M. OnapuHa. Mojiesib ipe6UoTHYEeCKOUN SBOJTHOLIUH.

42. Xo[, r/1aBHble HarpaB/ieHUs U JOKa3aTeIbCTBa SBOJIIOLUH.

43. OCHOBHBIe 3Tarbl pa3BUTHS JKU3HU Ha 3eMile.

44, YueHHe 0 MUKDPO3BOJIIOI[UHU U BUI000pa3oBaHue. Kpurepuu Buia. MexaHU3Mbl

BUZlooOpa3oBaHus. AsionaTpuueckoe U CUMIarprieckoe BUjoobpasoBaHrie. MrHoBeHHOe
BHJ000pa3oBaHue. YCTOMUMBOCTh BU/IOB.

45. [Monynsiiyst, KaK 37ieMeHTapHasi eJUHHIIA 3BO/MIOLIMK. 3aKoH Xapu-BaitHbepra. PaboTbl
C.YerBepukoBa.

46. @®aKTophl 3BOJIFOLIMU: U3MEHUHMBOCTb, MUTPALIUS, TIOMY/ISLIMOHHbIE BOJIHBI, U30JISILIUS,
6opnba 3a cylijecTBOBaHUe, eCTeCTBEHHBIN 0TOOD, Apetic reHoB.

47. B3risiibl Ha aHTpoIioreHe3 B MPOLIOM. AHTUYHbIE MpeJcTaBieHus1. ['unoresa
aurpororeHesa JK. Jlamapka. Hayunas Teopus antporioreHesa U /lapsuHa.

48. KoHujerius }KUBOTHOT'0 IPOUCXOXKEHUSA UejioBeKa. MecTo yesioBeKa B CUCTEME
JKUBOTHOTO MHpa. CXO[ICTBO U OT/IMUYME YesIOBeKa U JKUBOTHBIX.

49. [TpoucxoxaeHue yesoBeKa. JTarbl aHTPOIoreHe3a. Pachl ¥ X TIPOUCXOKIEHUE.

OKoJioruueckoe pa3HooOpa3rie COBPEMEHHOr0 YesioBeKa.
50.  Abuotuueckue (akropsl. OOIIMe 3aKOHOMEPHOCTH [IeMCTBUS abUOTHUYeCKUX (haKTOpOB
Ha >KMBbIe OpraHu3Mbl. AZIaNTallid OPraHU3MOB K BaKHeUIIMM abroTHyeckuM (hakTopaM Cpefibl.

51.  Buoruueckue dakropbl. PopMbl OMOTHUECKHUX OTHOILIEHUH.

52.  dakrophl 3alUTHI OpraHu3Ma (MMMyHUTeT). OCHOBHBIE 3all[UTHbIE CTPYKTYPHI
opranusMa. OxpaHuTesbHasl PoJib UMMYHUTeTa. VIHGEeKI[MOHHBI UMMYHUTET. BposKieHHbIH
UMMYHUTET.

53.  OcHOBHBbIEe Cpe/ibl JKU3HU U aflalTalliyd OPraHu3MoB K HUM. JKu3HeHHbIe (OpMbl
OpraHu3MOB.

54.  Oxkosnorus nonynsiuid. O61iye MOMy/IsSLAOHHbBIe XapaKTepUCTUKKU. Bo3pacTHasi v 1ojioBast

CTPYKTypa nonynsiuu. TeppuTtopranbHble OTHOLLIEHUS B MOMY/sALuK. [ pyrninoBas opraHu3aLus
JKUBOTHBIX. DQQeKT rpymnsl. [loMuHUpOBaHue U epapxus. Perymsiys uucieHHOCTH.

55. [MTogpa3nenenus U rpaHuilbl 6Mocdepsl. Turbl BemecTB B 6rocdepe. Orpeesnstoiiast
POJIb )KABOI'O BelljeCTBa.
56. Jkonoruveckue cucreMbl. CTpykTypa U (yHKLUS SKoCcUCcTeMbl. OCHOBHBIE

(GyHKUMOHaMbHbIE TPYIIbI: MPOAYLIEHThI, KOHCYyMEHTbI, peAyLeHThbl. Llenu nuraxusl.
Tpoduueckure ypoBHU. JHepPreTuyeckKue MpoLiecchl B IKOCUCTEME.

57. YcroitunBocTh 3K0cucTeM. OCHOBHbIE THIIbI JUHAMUKN SKOCUCTEM U UX MPUYUHBI.
JKoJioruueckue cykueccu. [IpofyKTUBHOCTb 5KOCHUCTEM Ha pPasHbIX CTaUsAX CYKL[eCCHU.
KimmakcHbie coobiecTra.

58.  Bujpl 3arpsi3HeHUl OKpY»Karolljell MPUPOJHOM cpefbl: (hr3nueckre XuMu4eckue U
Ouosornueckre. Vx BivsiHUAe Ha OPraHU3M UesiOBeKa, )KUBOTHBIX M PaCTEeHHM.

59. BnvsiHre oTpacsieli HApOJHOTO X035KCTBAa HA COCTOSIHUE OKPY KarolLel MPUPOJHON
cpeJpl.

60. Kpyrosopor BelijecTs.

3amava 1. XpoMoCcOMHBIN HAOOp COMaTUUeCKHWX KIeTOK peyHoro paka paBeH 116. Ompezenute
XPOMOCOMHBIN Habop u uncsio mosiekyn JJHK B omHOM 13 KeTok B mpodase MUTO3a, B MeTadase
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MUTO3a U Tenogase MuTo3sa. [ToscHUTe, Kakre MpoLecchl MPOUCXOJAT B 3TH MepUo/ibl U KaK OHU
BJIUSIIOT Ha u3MeHeHue uncia JHK 1 xpomocowm.

3agaua 2. O61as macca mosieky JJHK B 46 xpomocomax sijipa COMaTUUeCKOH KIeTKU uesioBeKa
cocrassigeT 6°10-9 mr. Ornpegenure, yuemy paBHa macca Bcex MmoJsiekysn JIHK B sigpax B KOHLe
uHTepdasbl, KOHLe Tesiodasbl Meiio3a I u Tenodasel Meiiosa II. OTBeT nosicHuTe.

3agaua 3. B reHotune mofeid, ctpagaromux OomesHpto KisiiiHdenbTepa, umeeTrcss He mapa, a
TPOMKa TO0BBIX XpoMocoM- X, X, Y. C KakMMH{ HapylleHUssMU Meii03a MOXKeT OBbITh CBSI3aHO
BO3HMKHOBEHHE TaKOr0 HEHOPMaJbHOIO XPOMOCOMHOTo Habopa? IlepebGupasi Bce BO3MOJKHbIE
C/lyvad, YKaKuTe Jpyrve BO3MOJKHbIe OTK/IOHEHUsI OT HOPMbI KOMILJIEKCA MOJIOBBIX XPOMOCOM B
reHOTUIIe YesloBeKa.

3ajaua 4. YuacTOK reHa MMeeT CJleAlylollee CTpOeHMe, COCTosilllee W3 I0C/e[0BaTe/lbHOCTH
Hykineotyzos: LI'T L'l THHA AAA TIII' .... YKaXuTe CTpoeHHe COOTBETCTBYIOLLero yyacTka
Oenka, nH(OpPMaLYs 0 KOTOPOM COJIEP>KUTCS B JaHHOM reHe. Kak oTpa3uTcs Ha cTpoeHuu Gesika
yJlaneHue 13 reHa 4eTBepTOro HyK/1eoTuza?

3azaua 5. KaTtapakTa v noauaakTyuausi (MHOTOIa/0CTh) BbI3bIBAOTCS JJOMUHAHTHBIMU aljieisiMd
[IByX T€HOB, pacro/IoKeHHbIX B OJHOM Iape ayTocoM. sKeHI|MHa yHac/eZoBajsa KarapakTy OT
OTIla, @ MHOTOMAIOCTb OT MaTepu. Onpese/iuTh BO3MOXKHbIe (DEHOTHIBI fieTeli OT ee Opaka co
3/I0pPOBBIM MY>KUMHOM.

3amaua 6. B kyerkax sHpocriepMa ceMsH Jjuamu 21 xpomocoma. Kak M3MeHUTCS 4uC/o
xpomocoM u mosekyn JHK B koHue Tenogasel Mmerio3a I u meiioza II mo cpaBHeHMIO C
vHTepda3oii y 3Toro opranrsma? OTBeT MOSCHUTE.

3agaua 7. B pe3ynbTaTe sHepreThueckoro ooOMeHa B KjeTke obpa3oBanoch 12 MOIb MOJIOUHOM
KUCJIOTBI U 42 MOJIb yrjIeKUc/Ioro rasa. Omnpepenure:

a) CKOJIbKO BCET0 MOJIb IJTFOKO3bl U3PaCcX0/I0BaHO?

0) CKOJIbKO M3 HUX TI0/JBEPIJ/IOCH MTOJTHOMY paclieTyIeHUI0, a CKOJIbKO TJIMKOJN3Y?

B) CKOJIbKO SHEpPruM 3araceHo?

I') CKOJIbKO MOJIb KMC/IOPO/A MOILJI0 Ha OKUC/IeHHe?

3ayaua 8. Ilpu mapacdoHckoM Gere MbIiisl HOr 3a 1 MuHyTy pacxoayioT 30 KK SHepruu.
Omnpefennre: a) CKOJIBKO BCEro T/IFOKO3bl M3PACXOAYIOT MBIIIIBI 38 1 yac, ec/id KHUCIOPO[,
JIOCTaBJISIeTCS] KPOBbIO K MBIIILIAaM B JJOCTaTOYHOM KOJIMUeCTBe, //Isi TIOJTHOTO OKUC/eHust; 0)
HAKOMUTCS JIM B MBILLIL[AX MOJIOYHAsA KUCJIOTA.

3amjaua 9. UToOBbI OIEHWTH UMC/IEHHOCTh CepeOpHUCTOro Kapacs B 03epe, ObLT IIpOBeJieH
KOHTPOJIbHBIN OTJIOB, MPU KOTOpPOM B ceTb momanu 700 ocobeii. Bce oHM ObLIM MOMeueHbI
(mocTaBieHbl CrielaabHble METKM Ha TUIaBHUK pbiOe, MeTKa He MelllaeT IepeBIDKEHUI0) U
BBITTYII[eHbI 00paTHO. Yepe3 mecsi] MOBTOPHBIM OT/JI0BOM moiiMaHo 850 ocobeit cepebpucToro
Kapacs, U3 KOTopbix 95 uMend MeTKd. Ormpefenute OOy YKWCAEHHOCTb TIOMYJ/ISILIUU
cepebpUCTOro Kapacs B JaHHOM 03epe.

Tabsmija 6 — Kpurepun orjeHKH c(hOpMHUPOBAHHOCTH KOMITETEHITHIA

Kputepuu orieHVMBaHUs
c(hOpMHPOBAaHHOCTH KOMITeTeHL[U

Ko 1 HauMeHOBaHWe UHAUKATOPA JOCTHXXKeHUS (4acT KOMMETeHIUH)
KOMIIeTeHI[UH Ha 6a30BOM ypOBHe
(4acTv KOMIeTeHI[1H) COOTBETCTBYET OL|eHKe

«yJoBieTBopUTebHO» 50-64% 0T
MaKCHMabHOr0 Oasiia

OIIK-1.1 U-1 onk-1 He coBcem TBepzio B/iajieeT MmaTepraaioM
3HaThb: 10 TeMaM JUCLIUIUIUHBI, HO 3HaeT

- CUCTeMaTHKy 1 6ropa3HooOpasrie OpraH|u3MOB; OCHOBHbIE TeOpeTUYeCKHe MOJIOKEeHUS

- TIpaBWJa JIMYHOM TUTWeHbI Tmpu pabore ¢ | u3yuaemoro Kypca. [Ipu oTBetax
JKAUBOTHBIMU; [0y CKaeT MasoCyIlleCTBeHHbIe

MmopsAaa0K HCc/1eJ0BaHMsA OpraHoB n CHUCTEM | MOrperHOCTH, NCKAXKEHHUA JIOTUYeCKOH
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OopraHu3Ma IpH ONpeZie/IeHUd ero OWOIOTHYeCKOTO
craryca

-3aKOHOMEpHOCTH (YHKI[OHUPOBAHUSI OPraHW3MOB
pasHbIX YPOBHEM OpraHu3aluy;

OIIK-1.2 -2 omk-1

YMmerts:

- TIpOBOAUTHL JjiabopaTopHble U (YHKI[MOHATbHBIE
UCC/IeIoBaHUsT  HeoOXoAuMble I OTIpeZie/IeHus
OMOJIOTMYEeCKOTO CTaTyca OpraHu3Ma, OOBSICHATH
MpOLIeCChl, TIPOUCXOASIINEe B OpraHu3Me, C TOUKH
3peHust 00111e0H0IOrMUeCKMX 3aKOHOMEPHOCTEH;
OIIK-1.3 -3 omk-1

Bnapets:

-MIPAaKTUYeCKMMU HaBbIKaMU TTPUMeEHeHUsI
KJ/IaCCUUeCKUX MeTOZ0B UCCJIe[JOBaHUs U
WCII0/1b30BaHMsI OCHOBHBIX OMOJIOTHYeCKUX 3aKOHOB B
orpeziesieHUM O6HOIOTMUECKOTO CTaTyca OpraHu3Ma u
MPOBeJIeHUs ayTIKOJIOTMUeCKOT0 UCC/Ie/IOBaHuS]. .

110C/1e/J0BaTe/IbHOCTY M3/1araeMoro
Marepuasa, HeTOYHYH apryMeHTaL1to
TeOpeTUYeCKUX I0JIOKeHUH Kypca.
Mo>keT peluTh CUTYal[MOHHYIO 3aJa4y.
YMeeT npoBOAUTH UCC/Ie0BaHUS
HeoOXO/IMbIe [IJIs1 OTIpe/Ie/IeHUS
OMOI0rMYeCcKOro CTaTyca OpraHu3Ma.
BiiageeT HaBbIKaMU MpOBeJieHUs
ayT3KOJIOTMUeCKOr o UCC/Ie0BaHMUs.
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