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@oH/, OLIEHOUHBIX CPe/CTB IpefHAa3HaueH [/ KOHTPO/S 3HaHUM, YMEHUM U YPOBHS
NproOpeTeHHBIX KOMIeTeHLMH [ CTyJgeHToB crienyanbHocTH: 36.05.01 BeTepunapus,
HarpaB/IeHHOCTb (Mpodub) «bojesHM MeNKuX [JOMAalllHUX U 5K30TUYECKUX >KUBOTHBIX»,
«KauecTBo 1 6€301MacHOCTb MPOAOBOBCTBEHHOIO ChIPbSl U THILEBBIX MPOAYKTOB» OYHOW M
3a04yHOi (hopm 0OyueHusi 0 JUCLUIIMHE Bronorusi c ocHoBaMU 5K0JI0THU

Cocrtapureib: K.0.H., fotjeHT Kanbim Tamapa BacuibeBHa

MopnwncaHo unpposon

TaMa pa nopnucblo: Tamapa BacunbesHa
Bacunsbesna Kanpywe=e _ /Kanbiu T.B./

Nata: 2025.04.17 17:31:11 +03'00’

®oH/1 OLIEHOUHBIX CPeJICTB 00CY’K/eH Ha 3acejaHUU Kadepbl aHATOMHH, (HDU3HUOJIOTHH U
OMOXMMHU KUBOTHBIX UM.TTpodeccopa 3.D.JIoKKruHa

[TpoTokos Ne8 ot «_18 » anpens 2025 rozaa.

Ceprem Banepbequ MoanucaHo UMPpPOBON NOANNCHIO:

Cepreit Banepbesuy bapmuH

BHBE,ZLYIOH_[I/IIZ Ka(be,HPOﬁI ba PMUH Hlata: 2025.04.18 14:44:11 +0300' /|5 apMUH CB./

CorJ/iacoBaHo:
rpeficefiaTe/ib METOANUYECKOM KOMUCCUU (paKy/IbTeTa BeTepuHapHOM

MEJULUHBI 1 300TeXHUM  p o o oo
noanucbo: AHacTacus

CepreeBHa CepreesraCuopuosa
Para: 2025.05.07

CMoquoBa 10:37:22 +03'00"

/CmopukoBa A.C./

[Tpotokos Ne 3 ot « 07 » mas 2025 roja.



ITacnopT ¢oH/JAa OI|eHOUHBIX CPe/iCTB
crierjaabHOCTL 36.05.01 Beteprnapus
HarpaB/ieHHOCTh (TIpo¢ub) «boie3HN MeNKUX JOMAalLIHUX U 9K30TUYeCKUX XKUBOTHBIX»
«KauecTBo 1 6€30MaCHOCTBH MTPO/IOBOIECTBEHHOTO ChIPhSI U TIUIIEBLIX MPOAYKTOB»
OUHOM U 3a04HOM hopM 0OyueHus
JuciurmHa: «bruosiorusi ¢ 0CHoOBaMH KOJIOTUN»

/11

Mopayab AUCLUTIIUHBI

dopmMupyemble
KOMIIeTeHLIUU

O11eHOYHBIe
Marepuasbl U
cpefcTBa

KonuuectBo

MOAYJIb 1. «BeseHue B
OuostoruIo.
Buopa3Hoodpazue»

[TpUHLMIIBI ¥ METO/IbI
K/1accuUKaLMi OpraHU3MOB.
VicTopusi pa3BuTHs OHOJIOTHH.

Pa3Hoobpa3sue u
K/IaCCU(UKALIUST BUDYCOB U
OakTepuii. Oco6eHHOCTH
OpraHu3alul u
YKU3HEIeATeIbHOCTA BUPYCOB U
OakTepuii

LlapctBo I'pube. (Fungi).
LapctBo Pactenus (Plantae).
OcobeHHOCTH CTPOeHHUSI.
BuznoBoe 1 Mopdosioruueckoe
pa3Hoobpasue.

LapctBo JKuBOTHBIE
(Animalia). [ToauapcTBo
[Tpocreimue (Protozoa).

IToanapcTBo MHOTOK/IETOUHBIE
(Metazoa). XapakTepucTHKa U
(buoreHeTUUeCKHE CBSI3U
THUTIOB.

CpaBHuTe/IbHas
XapaKTepUCTHUKa
Gropa3Ho0Opa3susi

IIpoMe)XyTOYHBIH KOHTPOJIb —
KOJUIOKBHYM
«buopasHoobpasue»

OIIK-1

CriocoGeH oripefiesisiTh

OuoIoruuecKui
CTaTycC u
HOpPMAaTHBHbIE
K/IMHHUYeCKUe

[10Ka3dTe/IM OPIrdHOB 1
CHUCTEM OPrdHMU3Ma

JKUBOTHBIX

TectupoBaHue

82

TectupoBanue
Ornpoc

42
23

TecTupoBanue
Ornpoc

165
96

TectupoBanue
Onpoc

128
80

W3

30

TectupoBanue

Onpoc

Borpockr Tem
1,2,3,4

22




MOAYJIb II. «2)KuBble
CHCTeMBbI: K/1eTKa OpraHu3m»

7 | CymHocTb xxu3HU. CBoCTBa U
YPOBHU OpraHu3aliy KUBOTO. Tecruposarivie 42
N Orpoc 79
MonekynsipHO-TeHeTUUeCKHUN
YPOBeHb OpraHu3aL{iy JKHU3HU. KonrponbHas 16
pabota
Knetka — ocHoBHasi hopma
OpraHM3aliM )XUBOM MaTepuH.
CTpyKTypHO-(YHKIIMOHA/IbHAs TectupoBaHue 118
8 opraHu3sanus Ornpoc 40
MPOKapUOTUYECKUX U OIIK-1 KonTtponbHas 7
9yKapUOTHUECKUX KNeTOK,  CrocobeH onpeaesiTh pabota
AE/IEHIE KETOK OHO/IOrUYeCcKuit
cTaTyc u TectupoBaHue 20
9 O6MeH BelecTB U SHepruu HOpMATHBHbIE Onpoc 23
K/JIMHUUeCKUue KOHTpOJ’IbHa}I 12
[OKa3aTe/v OPraHoB U pabora
Pa3sMHOXeH¥e, POCT 1 CHACTEM OpraHu3Ma TectupoBaHue 20
10 MHMBHIYATTEHO® PasBHTHE >KHBOTHBIX Omnpoc 25
KoHtposnbHas 20
OpraH13MOB.
pabota
I[IpoMe)XyTOUHBIN KOHTPOJIb — TecrupoBanue (Borpockl TeM 7,
11 KOJ/IVIOKBUYM «KUBbIe 8,9,10
CUCTeMbI: K/IeTKa OpPraHu3M». Onpoc 26
MOJY/JIb III.
«Hac/eACTBeHHOCTD U
HU3MEHYHMBOCTb. JBOJIIOIHA.
IKOJIOTUS»
12
TectupoBanue 40
KoHtponbHas 10
HacnencrBeHHOCTE 1 pabota
V3MEHUYMBOCTb OPraHU3MOB. OIIK-1
Criocoben onpeziensts| TecTrpoBaHue 112
13 OBOJTIOLIMST OPraHUYeCcKOro Ouo/IoruuecKui Ornpoc 78
Mupa. CTaTyC u KonTposbHad 10
HOpMaTUBHbIE pabora
KJIMHUYEeCKue TectupoBaHue 128
OKOJIOTUS U OXpaHa IpUpo/pl. [[I0Ka3aTe/d OpraHoB U Orpoc 146
14 |Opranusm u cpeja. buocdepa u| cucTem opraHusmMa KoHTtponbHas 30
YyeJioBeK. JKUBOTHBIX pabora
na3 16
I[IpoMeXyTOUYHbIH KOHTPOJIb — TectupoBanve | Bormpocel Tem
KOJ/UIOKBUYM 12,13, 14
15 «HacnencTBeHHOCTh U
HW3MEHUUBOCTb. DBOJTFOLIUS Onpoc 37

OpraHU4YecKoro MHpa.

DKOJIOTUSA»




1 ODEHOYHBIE MATEPUAJIbI, HEOBXO/JMUMBbIE
JUTA OLIEHKY 3HAHWI, YMEHUN 11 HABBIKOB JEATE/IbHOCTH
B ITPOIECCE OCBOEHUSA JUCIUITI/TNHBI

Tabmuia 2 — @opmMupyeMble KOMIIETeHIUU

O11eHOUHBIe
Kop v HamMeHOBaHHe Koz 1 HauMeHOBaHWe UHAWKATOPA JOCTKEHHUSI
KOMITeTeHIU KOMIIeTeHIIMU (YaCTh KOMITeTeHIIVN) MaTepuaint
Y Cpe/icTBa
MOJYJIb 1. «Begenue B 6uosioruio. buopasHooopasue.»
OIIK-1.1 U-1 onk-1
3HaThb:
- CUCTeMaTHKy U 6HMopa3HooOpa3re OpraHru3MoB;
- TmpaBWwIa JMYHOW TUrHMeHbl TIpu pabote cC
JKUBOTHBIMU;
TOPSIZIOK  MCC/IEZIOBAHUSI OPraHOB U CHUCTEM
opraHu3Ma IpH Orpe/ie/ieHUH ero OHMoIoruuecKoro
craryca
OIIK-1 -3aKOHOMEPHOCTH (yHKLIMOHUPOBaHUSI
CriocobeH oripeie/isiTb | OPraHU3MOB pa3HbIX YPOBHEM OpraHu3aliy;
OuosiornyecKuii OIIK-1.2 -2 onk-1
CTaTyC U HOPMaTUBHbIE | YMeTh: TecTrpoBaHue;
KJIMHUUYEeCKHe - TPOBOAUTH jabopaTopHble U (YHKI[MOHATbHbIE Onpoc;
roKa3aTe/i OPraHoOB U | UCC/IeIOBaHUsA HeoOXogumble st onpefenenus | KommokBuym

CHCTEeM OPraHM3Mad
JKMBOTHBIX

O10/IOTUYeCKOTO CTaTyca OpraHv3Ma, OOBSICHSATH
MIPOLIECCHI, TTPOUCXO/SIINE B OPraHHU3Me, C TOUKH
3peHust 00111e010/IOTHUeCKHUX 3aKOHOMEPHOCTEeH;
OIIK-1.3 U-3 onk-1
Bnagets:
-MPaKTUUECKUMHU HaBbIKaMU TIPUMEHEeHUST
K/IaCCHUeCKMX  METOZIOB  MCC/IeZIOBAaHUS |
HCITI0/Ib30BaHUs OCHOBHBIX OMOIOrMUeCKHUX
3aKOHOB B OmpeziesieHny OHOJIOTHUecKOro Craryca
OopraHusMa W TIPOBE/IEHUSI ayTIKOJOTMUeCKOro

HCC/1eJOBaHMsl.

OIlK-1
CriocobeH orpefiesisith
OGuosiornyecKuii
CTaTyC U HOPMaTHBHBbIE
K/IMHUUYECKHe
TI0Ka3aTe/ld OpPraHoB U
CHUCTEM OpraHu3Ma
JKUBOTHBIX

MO/ YJIb II. «2KuBble cUCTeMBI: K/IeTKa OpraHu3sM»

OIK-1.1 -1 onk-1

3Harth:

- CUCTeMaTHKy 1 Ouopa3HooOpasre OpraH1u3MoB;
-TpaBW/Ia JIMYHOM THWrHWeHbl Tpu paboTe ¢
JKUBOTHBIMU;

TIOPSIIOK ~ MCCJ/IeJOBaHUSI OPraHOB U CHUCTEM
opraHu3Ma Ipy Omnpe/ieNieH|H ero OHOoI0ru4YecKoro
craryca

-3aKOHOMEpPHOCTH (bYHKL[MOHHUPOBaHUS
OpraHW3MOB pa3HbIX YPOBHEH OpraHu3aluy;
OIK-1.2 UJI-2 ork.1

YMertsb:

- TIPOBOJMTHL j1abopaTopHble M (YHKIMOHATbHBIE
UCC/IeJOBaHUST HeoOXOAUMbIe [Jisi  OTpe/ieeHUsI
OMO0/IOTHUeCKOTO CTaTyca OpraHv3Ma, OOBSICHSATH
TIPOLIECCHI, TIPOMCXO/SAIINE B OPraHHu3Me, C TOUKU
3peHust 00111e0M0IOrMYeCKMX 3aKOHOMEPHOCTEH;

TectupoBanue;
Onpoc;
KonTtponbHas
paborta;
KosiokBuym

5




OIIK-1.3 N-3 onk-1

Bnagets:

-MIPaKTUYECKUMU HaBbIKaMU TpYMeHEeHHUs
K/IaCCUYECKUX MeTO/IOB HCCJIeIOBaHUS u
WCTIOTb30BaHUS OCHOBHBIX OMOIOrMUeCKUX

3dKOHOB B oIpeae/jIeHHuu OMOJIOTUUECKOT0 CTaTyCa
OpraHv3Ma MW TIIPpOBedeHHsA aYyT3KOJ/IOrMueckoro
HnCCj1eJ0BaHMA.

OIIK-1
CriocobeH orpesienisiTh
OuosIorNUeCcKuii
CTaTyC U HOPMaTHBHbIE
K/IMHUYeCKHe
T0KAa3aTe/ld OPraHoB U
CUCTeM OpraHu3Ma
JKUBOTHBIX

MO/JY/JIb III. «<Hac/1eACTBEHHOCTb U U3MEHUYMBOCTb. JBOJIIOLUA.

JKO0/I0rTuA»

OIK-1.1 UJI-1 okt

3Harh:

- CUCTeMaTHKy U 6ropa3Hoobpasue OpraHu3MoB;
-rpaBW/la JIMYHOW TUTHeHbl TIpu pabore C
YKUBOTHBIMU;

TOPSZIOK  UCC/IeJOBAaHHSI OpPraHOB U CHUCTEM
OpraHu3Ma Ipu Orpe/ie/IeH|H ero OUoI0rHUecKoro
craTyca

-3aKOHOMEPHOCTH (bYHKIMOHUPOBaHUS
OpraHU3MOB pPa3HBIX YPOBHEH OpraHu3aruy;
OIIK-1.2 -2 onk-1

YMerts:

- TIPOBOAUTH Jj1abopaTopHbie W (YHKIMOHA/IbHbBIE
WCC/TIe/IOBaHUsST HeOOXOAWMBIe [ OTpejesieHusI
OUOMIOrMUEeCKOr0 CTaTyca OpraHu3Ma, OOBICHSTH
TIPOLIeCCHI, TTPOUCXOJSIINE B OpraHU3Me, C TOYKH
3peHust 00111e0MO0JTOTNUeCKUX 3aKOHOMEPHOCTENH;
OIIK-1.3 UI-3 orik-1

Bnagets:

-MPaKTUYeCKUMU HaBbIKaMU NpUMeHeHHs
K/IaCCMYeCKMX  MeTOZJOB  MCC/e[lIoOBaHUA M
WCIT0/1b30BaHUs OCHOBHBIX O10/IOTHUeCKUX

3dKOHOB B oIipeae/jeHHuu 610/I0rHueCcKoro CTaTyCa
OpraHM3Ma MW TMPOBE€AEHHSA aAYTIKOJ/IOIrMUeCKoro
HNCC/1eJOBaHMA.

TectupoBaHue;
Onpoc;
KoHtposnbHas
pabora;
Kosnoksuym




OrneHOYHbIe MaTepHasbl U CPeJICTBA [i/1s1 TPOBEPKU
c(hopMUPOBAaHHOCTU KOMIIETeHL1I
Mooynb I BgedeHue 6 buonozuto. buopasHoobpasue
Tema: «[IpyHIUNIBI 1 MeTOABI K/IacCU(PMKALMKU OpraHu3MoB. VicTopusi pa3BuTHs
OuoJIorum»

KomnbtomepHoe mecmupogarue (TCk):

Bbibepume 00uH unu HeCKo/bKO 8apuaHMmMos8 0meemos:

CxeMa peryJ/isiiiii CHHTe3a 0e/ika Obl1a mpeJIoKeHa. ..

+®. )Kakobom

+)K.JI. MoHo

3. 'ekkeniem

M.4. lnetizeHoM

T. [IIBanHHOM

KiierouHas Teopusi CTpOeHHUsI OPraHU3MoB 0bU1a copmy/MpoBaHa...

+M. lnergeHom

+T. [IIBaHHOM

P. I'ykom

M. Yorconom

@. Kpukom

Tomac MopraH siB/isieTC aBTOPOM...

+XpPOMOCOMHOM TeOpPUM Hac/ieICTBEHHOCTU

+3aKOHa HapyllleHus CLelIeHHsl TeHOB MPU KPOCCUHTOBepe

3aKOHa FOMOJIOTMYECKUX PsIZJOB Hac/eICTBeHHOW N3ME@HYMBOCTH

Teopur OMOTeol|eHO30B

y4eHUsi O LieHTpax NPOMCXO0KJeHUsI KYJIbTYPHbIX paCTeHUN

3aK0H reHeTHYeCKOr0 PAaBHOBECHs B CBO0OJHO CKpeIlMBaKLIeCs MOy /IAIUH BliepBbIe

chopmMyIHpoOBaH...

+I". Xapau

+B. BaiiHbepr

T. Mopran

A. Beiicman

I'. Menpens

PycckuM yueHbIM NPUHAA/IEKUT OTKPbBITHE. ..

+BHPYyCOB

+bakTeprocgaron

OakTepuii

MPOCTEeULLNX

O/IHOK/IETOUYHBIX BOJ0POC/Iei

Mojenbs NPOCTPAaHCTBeHHOU CTPYKTYPhI MosieKyabl [IHK (aBoiiHas cniupasib) Obl1a

npe/JioXKeHa...

+0.1. YorcoHoM

+®.X.K. Kpukom

N.I1. Mronnepom

M.{. nerigeHom

JK.JI. MoHo

BnepBbie murMeHT X/I0poG U1 ObLT BbIjJe/IeH U3 PAaCTeHHUH. ..

®. Kakob

+K. KaBeHty

A. Baxom

+I1. Ilenetne

JK.JI. MoHo



Pa3BuTHIO BereTarjuoOHHOT'0 MeTO/a UCC/IeJOBaHUA PaCcTeHHI CIOCOOCTBOBAJIM. ..
N. Kuon

A. bax

+M. Liser

+10.Cakc

I1. ITenetne

OCHOBOMO/I0KHUKAMH 0M0JIOTMH KaK HAYKH CUMTAIOTCA JpeBHerpeueckue ¢punocodnl u
€CBOMCIBITATe/IH. ..

CokpaTt

Apxumep

+Apucrorenb

+Teodpact

IInaTtoH

OCHOBHBIMH HayYHbIMH AOCTIKeHUAMH A. JIeBeHryka AB/ISIIOTCA OTKPBITHE...
+0akTepuii

bakTeprocgaros

BUPYCOB

+TIPOCTENIINX

KJIETOYHOTrO s/1pa

BrniepBbIe HCKYCCTBeHHBIH CHHTe3 0e/IKa ObL/T 0CyIIIeCTBIIeH. ..
BapuaHTBI OTBETOB....................

A. baxom

T. [lIBanHOM

+I'. Martreu

+M. Hupenbeprom

M. lnerizeHom

H.W. BaBWwioB sIB/IA€TCSI aBTOPOM...

XPOMOCOMHOW TeOprH Hac/le[ICTBEHHOCTH

+yueHusi 0 LIeHTPaX MPOUCXOXK/eHUS KyIbTYPHBIX PACTeHUN
3aKOHa HapyllleHUs CLieIJIeHHs] TeHOB NPU KPOCCUHIOBepe
Teopur OMOTeol|eHO30B

+3aKOHa TOMOJIOTUYECKUX PSZI0B HaC/IeICTBeHHOU U3MEHUNBOCTH
XK.-b. JlamapK npeajioxuJ...

+TIOHSATHE TPajlaLiviu

OvHapHY!0 HOMEHKJ/IaTypy BUa

TIPUHLUIIBI CUCTEMAaTUKU

+T1epBY10 TEOPUIO 3BOJIFOLIMU

TIOHSITHE BUJa

OrpoMHbIi BKJ/1a/ B pa3BHTHe reHeTUKH BHEeC/IM POCCHIICKHE YUeHbIe. ..
B.. BepHajckuii

B.H. CykaueB

K.A. Tumupsizes

+C.C. YUeTBepukoB

+H.!. BaBusios

ABTOpaMH KJIaCCUYECKOH TeOPHH IBOTIOLUH SABIAIOTCS. ..
JXK.-b. Jlamapk

+4. [lapBuH

K. BropdoH

+A.P. Yosnnec

K. Jlunnuei

AHTHOMOTHK NEHUIWIMH BBIJC/TH/IN U TMOTyYH/TH B YHCTOM BHJE. ..
+A. diemMuHr



T. Mopraun

+I". ®nopu

k. XonpeitH

A. BelicmaH

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

T. Mopraun

B. I'apsen

+JI. TlacTtep

K. b3p

OrpomMHbIi BKJIaj B pa3padoTKy 3MOpHO/IOrHUeCKHUX /J0Ka3aTe/IbCTB YBOJTIOIUHA BHEC/IH. ..
+1.11. Mrosiep

T. [IIBanH

T. Moprax

M.A. llneiigen

+3. 'ekkenb

Teopuro caMmonpou3B0JILHOI0 3aP0’K/AeHUA KUBbBIX CyLIeCTB ONPOBEPIJIH...
+J1. ITactep

K. b3p

P. Kox

+®. Pequ

A. JleBeHryk

Bbibepume o0uH eapuaHm omeema
M3roroB/ieH nepBbIi MUKPOCKOI

+I'. Tanunei

B. I'apeen

P.T'yk

. Peit

OTKPpBITHI 0aKTepHH U MPOCTeNIne

+A. JleBeHryk

1O. Cakc

P.AnbT™MaH

@. Tyoprt

OTKpBITO Bbl/je/IeHNe KUC/I0POAa PacTeHUAMH
+[x. [Ipuctiu

A. JleBeHryk

1O. Cakc

P.AnbT™MaH

CdopmynrpoBaH 3aK0H 3apo/IbIIIIeBOr0 CX0ACTBA
+K.M.Bbap

H.N.JIynun

P. bpoyH

K. Jlangwrerinep

OTKpBITO K/1€TOUHOE AP0

+P. bpoyn

. [I>xeHHep

Y. bercon

. Peit

OmnpoBeprayra Teopusi CaMONPOM3BOILHOI0 3apP0XK/AeHUs
+JI. Ilactep

K. Jlanprelinep

Y. bercon



@. Tyopt

JlaHo nepBoe onycaHue XpOMOCOM

+3. Ctpacbyprep

I'. ®nopu

3. YeitH

K. Jlangwmreiinep

OTKpBITHI BUPYChI

+/[1. V. IBaHOBCKUI

O. I'eptBUT

I'. ne dpus

K. Jlanpaireiinep

OTKpBITO ABOIHOE OIVIOAOTBOPEHNE Y [[BeTKOBbIX PACTeHHHU
+0. I'. HaBammn

O. I'eptBUr

I'. ne ®pus

N.[. Yucrsakos

Bbije/ieH NpUPOAHBIN MEeHUIU/ITUH

+A.DnemMuHr

N.M. CeueHos

K. . Ckpsi6bun

@®. Muiep

CdopmynrpoBaHo yueHUe 0 AeBacTalii reJIbMUHTOB
+K. U. Ckpsibun

N.M. CeueHosn

K. TumupsizeB

N.[. Yucrskos

Jloka3aHo cuernieHue reHoB B XpOMOCOMax

+T. Mopran

I'. MeHpenb

P. Ilenner

I'. A. Kpebc

JKCIepUMeHTa/IbHO J0Ka3aHo Ha/IM4ue 110/1a Y pacTeHu!
+P. Kamepapuyc

M. Manbnuru

®. Kebep

Ax NHrenxay3s

Bbibepume HeCK0/IbKO 8apuaHmog omeemos:

Merto/bl reHeTHUECKHX UCC/Ie/[0BAHUU M03BOJISIIOT ONpPeAe/ATh...
+CUerieHue reHoB

+JOMUHaHTHOCTh MIPU3HaKa

JKU3HeIesTeIbHOCTb KJIeTKU

cofiep>kaHre BUTaMUHOB

CTPYKTYPY KJI€TKU

I'uOpup nieHUIbI ¥ PXXKH (TPUTHKAJIE) 0BT MO/TyYeH MeTOJaMHu. ..
+Me>XBUZIOBOUM r'UOpHIH3aliiu

+I10/IUTIION NN

cmsiHus 6/1aCcTOMEPOB

cesleKLIUU

TeHHOU UH)XeHepur

MeToabI K/IETOUHOW HH)KeHEePUH MCI0/Ib3YHTCS NMPH...
XpaHEeHUU 3aMOPO’KEeHHBIX SULEK/TIeTOK

HCKYCCTBEHHOM OI1/I0/IOTBOPEHUU
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MEe>KBU/IOBOM rubpuIn3alium

+UCKyCCTBEHHOM MyTareHese

+IIo/IUIIONAU3aliu

OCHOBHBIMH METOAaMH 3BOJIIOIHOHHBIX Hcc/ieAoBanui Y. /lapBuHa ObLIH. ..
+HabmoeHne

+CpaBHeHHe

Mo/leTUpOBaHue

9KCIIePUMEHT

cTaTHCTAYeCKast 06paboTka

OcnoBHbIMU MeToamu K. B3pa 0bu1H. ..
t+onucaHue

+Hab/r01eH1e

Mo/leTUpOBaHue

reHeayioTHYeCcKuii aHan3

cTaTHCTAYeCKast 06paboTka

K reHeTuueckumM MeTo/iaM HCC/IeJ0BaHUI OTHOCATCH MeTO/IbI.
Tase0HTO/IOTUYEeCKUI

3MOPHOIOTYEeCKUI

BereTalMOHHBIN

+0JTU3HEI[OBbIN

+TeHeaiornyecKuit

C nomois0 Mop¢o1ornuecKux MeTo/[0B H3y4aroT. ..
CLieTyIeHre TeHOB

+¢opMy HUCTHEB

cojiep)kaHue beka

CTPYKTYPY KJIeTKH

+CcTpoeHue 1|BeTKa

C noMo1b10 0MOXUMHYECKUX METO/J0B U3Y4aloT...
+coep)kaHre MeTaboMToB

+aKTHUBHOCThL (PepMEHTOB

CTPYKTYPY KJIeTK!

TeHOTHIT OpraHK3Ma

CTpOeHHe pacCTeHuM

C nomouisio Gpu3noI0rnuecKux MeTo/[0B H3y4yarorT. ..
CLeTJIeHre TeHOB

JBIKEHUe LIUTOTIa3Mbl

CTpOeHUe KOPHS

+TPaHCIHPALUIO JIUCTHEB

+UHTEHCUBHOCTbD JbIXaHUS

KanycTHo-peaeuHblid rHOpUj 0BT M0/TyYeH METOJaMH. ..
FeHHOW UH)XeHepuur

+I10/IUITION NN

cnustHAs 671acTOMEpOB

+MEXXBHUI0BOM rHOpUU3aI[un

cesieKIu1

B reHeTuke yes10BeKa MCHO/Ib3YIOT MeTOJ.
TeHHO-UH)XeHePHbIN

+UMMYyHOTeHeTUUeCKH

CeJIeKI[MOHHbIN

rubpuoIoruuecKuii

+TIOMY/ISILIMOHHO-TeHe TUUeCKUM

Hayka 0MOHHMKAa UCII0/Ib3yeT METO/bI. ..
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O1OTeXHOMOTUH

+0UMOTFOMUHECTIEHITUH

ouoreorpaduu

+01OMeXaHUKHU

OMOreoreHO/IOT U

IToBeeHMe )XKUBOTHBIX U CIIOCO0BI MX 00LEHUA U3yYaeT...
OUOXUMUS

ouoreorpadus

+3TOJ/I0rus

Oro3HepreTHka

+OMOKOMMYHUKALWS

K reHeTuuyeckum MeTO/ aM HCC/I€J0BAHHI OTHOCSTCS MeTO/bI.
+TeHeaioruyecKuit

+0JTU3HETIOBbIN

TasIe0HTO/IOTUYEeCKUI

BereTalOHHbIN

5MOPHOJIOTHUECKUH

K 0CHOBHBIM MeTO/iaM CeJIeKI[HH OTHOCATCA. ..
LeHTpU(dyrupoBaHUe

MO/Ie/TUPOBaHHe

+otbop

+rubpuansaiys

Hab/moieHne

MeTojbI reHeTHYEeCKHX UCC/IeJ0BAHM TTO3BOJISIIOT ONIPE/e/IATh. ..
cojJiep>kKaHre BUTAMHUHOB

CTPYKTYPY K/I€TKH

+CUervieHre reHoB

+I0MUHAHTHOCTh TIPU3HAKa

YKU3He/IesITeIbHOCTh KIIeTKU

K pe3y/sbTaramM ce/leKIfHOHHBIX Pa00T OTHOCAT...
+/IeKOpaTUBHbIE KaueCTBa LIBETOB

WH/1yCTPUA/IbHBINA Me/TaHKU3M

poXKzieHue OJ/IM3HEL0B

+yBe/IMUeHHe SHIEHOCKOCTH Ky

anbOWHU3M MBbIIei

MeToAbI K/IETOUHON HH)KEHEPHH HCII0/Ib3YHTCA MPH. ..
HCKYCCTBEHHOM MyTareHe3e

+CJIUSTHUM TIPOTOI/IACTOB

TIOJTUTIONTU3al [N

00beuHeHnH 6/1aCTOMEPOB

t11epecajke reHoB

C noMoIb0 METO/I0B K/IETOUHON HH)KEHEPUH ObL/IH MOJTyYeHbl. ..
+TpaHCreHHble CBUHbU

KOIIKU-C(PUHKCBI

OpotinepHbie Kypbl

OBI[EKO3a

+MO3auyHbIe MbIIIH

TakcoHaMu 0oJiee BBICOKOI'0 PaHra 0THOCHTe/IbHO OTpsia AB/IAIOTCA. ..
+THM

+KJacc

BU/]

poj
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CeMencTBo

K HapnapcrBy JyKapuoTa OTHOCATCA L{apCTBa...
+TpurOBI

+pacTeHusa

BHPYCBI

OakTepun

apxebakTepun

K HapnapcrBy JyKapuoTa OTHOCATCH. ..

+TpurOBI

+ >KUBOTHBIE

OakTepun

+0arpsiHKH

BHPYCBI

CemelicTBa 00beAMHAIOTCA B CHCTEMAaTHKe. ..
+pacTeHull — B IOPSIAKU

+>XUBOTHBIX — B OTPSI/IbI

pacTeHUl — B OTPSIbI

>KUBOTHBIX — B TIOPSKHA

JKUBOTHBIX U PaCTeHUM — B OTPsI/IbI

Pa3jenbl cucteMaTHKH, H3ydaKIiye CTPYKTYPbI K/1eTOUHOro siipa u ctrpoenre [JHK y
Pa3/IMYHbIX OPraHN3MOB, Ha3bIBAIOTCA. ..

+ KapHuOCUCTeMaTHUKOU

+ reHOCUCTeMaTHKOU

XeMOCUCTeMaTUKON

XeMOTaKCOHOMUEeH

HyMepHUYecKOU CHUCTeMaTHUKON

PojacTBo uestoBeKa u muMman3se, umemmx 90% o01MX reHOB U YeThIpe rPyNnmnbl KPOBH,
yCTaHaB/IUBAKOT...

t+reHocucTeMaTHKa

HyMepUuuecKasi CUCTeMaTHKa

YMC/IeHHasi CUCTeMaTHKa

KJ/IaZinuecKast CucTemMaTrka

+ XemocucreMaTuka

N B cucremarTuke )XKUBOTHBIX, M B CHCTeMaTHUKe PaCcTeHUsl MNPUCYTCTBYKT KaTeropuM...
+BU/

+tpoa

TIOPsIJI0K

otzen

THUI

TakcoHamu 00Jiee HU3KOT0 paHra OTHOCUTe/TbHO CeMelicTBa SIBJISIIOTCA. ..
+BU/

KJ1acc

oTpsif,

tpoa

TIOPSIJIOK

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

KJ1acc

+BU/

+TI0/IBU/

OTpAZ,

Hau6osbmas rpynna Ha3bIBaeTcs B CHCTEMATHKE. ..
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pacTeHul — TUIIOM

+>KUBOTHBIX — TUTIOM

pacTeHUl Y )KUBOTHBIX — TUTIOM

JKAUBOTHBIX — OT/I€JIOM

+ pacTeHMi — OT/ZE/IOM

MakcumanbHbIM 0HOpa3H000pa3ueM XapaKTepU3yTCH. ..
I'osiocemenHsbIe

+I1okpbITOCEMEHHbIE

+UneHucroHorue

Mosnnocku

XopzoBble

Buja MoXKeT BK/IOUATh HECKOJIBKO...

+ IOy JIALUN

MOPSIIKOB

CeMeucTB

OTpsZIOB

+I10BU0B

Kraccel 00beJUHAIOTCS B CHCTEMATHKE. ..
+>KUBOTHBIX — B TUIIbI

pacTeHU! — B THIIbI

pacTeHUi Y )KUBOTHBIX — B TUITbI

JKUBOTHBIX — B OT/1€JIbI

+pacTeHull — B OT/ie/bl

TakcoHamu 00/iee BBICOKOT0 PaHra 0THOCHTe/IbHO OTpsiia IB/IAIOTCA. ..
+TUM

+KJ1acc

BU/[

pon

CeMeNCTBO

K HapnapcrBy JyKapuoTa OTHOCATCA LlapCTBa...
+I'pubBI

+Pacrenus

Bupycsl

bakrepun

ApxebakTepun

K HaapcTBy 3yKapuoT OTHOCATCAL...
+TpuOBI

+)KUBOTHbIE

OakTepun

apxebakrepuun

BUPYChI

CemelicTBa 00beAMHAIOTCA B CHCTEMaTHKe. ..
+pacTeHuM — B TIOPSIAKU

+)KUBOTHBIX — B OTPsI/IbI

pacTeHuM — B OTPSAbI

>KUBOTHBIX — B MOPSIAKA

JKABOTHBIX U PaCTE€HUH — B OTPSJbI
Pa3jenbl cucTeMaTUKH, H3ydallye CTPYKTYPbI K/1eTOUHOro sijpa u crpoenre [JTHK y
Pa3/IMYHBIX OPraHU3MOB, Ha3bIBalOTCH. ..
+KapuOoCHUCTeMAaTHUKOU

+reHOCUCTeMaTUKON

XeMOCUCTeMaTUKOU
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XeMOTaKCOHOMUeH

HyMepHUYeCcKOU CHUCTeMaTUKON

PojacTBo uestoBeKa U muMmnan3e, umermmx 90% o01HX reHOB U YeThIpe rPyNnmnbl KPOBH,
yCTaHaB/IUBAKT...

treHocucTeMaTHKa

HyMepHuecKasi CHCTeMaTHKA

YKC/IeHHasl CUcTeMaTHKa

K/IafInueckast CACTeMaTHKa

+XxemocucTeMaTuKa

HoBelmyMMH HanpaB/JIeHUsIMH CHCTeMAaTHKH KMBBIX CyIIeCTB SIBJISIIOTCA. ..
K/IaIUCTUUeCKasi CHCTeMaTHKa

XeMOCHCTeMaTHKa

treHocucTeMaTHKa

+KapHOCHUCTEMATHUKA

YKC/IeHHasl CcTeMaThKa

IIIupokomacimTabHoe Mo/IyYeHHe KOPMOBOTI'0 IPOXOKEBOro 0e/IKa Ha
[{e/UTF0JI030COo/iepKaluX 0TX0/jaX BO3MO)KHO 0/1arofapsi ycmnexam...
+0UOTeXHOIOTUH

+MUKOJ/JI0TUU

OMOHUKHU

dbusronorun

oromeToa

Co3aHue YCTPOICTB U MEXaHU3MOB, KOMMMPYHIIMX CTPOeHHE )KHUBBIX CYIeCTB, BO3MO)XXHO
0/1arojaps ycnexam...

reHHOW WH)KeHepuHr

+OMOHUKH

K/IeTOUHOM MH)KeHepUH

+0M0aKyCTHKH

OMOTEXHOIOTUU

TToBbIlIeHHE YPOXKAHHOCTH KY/JIbTYPHBIX PaCTeHHH MyTeM MPUMeHEeHUSI MUKOPH3HBIX
rpu0oB MoXXeT OBITh JOCTUTHYTO O/1arofaps ycmexam...

+MUKOJIOTUH

300/10TWH

OaKTepUOoIOTHH

+00TaHUKH

OMOTEeXHOIOTUH

Pa3mMHO)XeHHe BUPYCOB HaCeKOMbBIX Ha KY/IbType K/IeTOK U MCII0/Ib30BaHHe ’TUX BUPYCOB
A1 60pBOBI C HACEKOMBIMH-BPEUTE/ISIMHA B C&TLCKOM X035IlICTBEe BO3MOXXKHO Os1arogaps
ycmexam...

TeHHOW WH)KEeHepUH

KJIOHUPOBaHUsI

+6uomeToa

OMO3HEepPreTUKU

+0OMOTeXHOIOTUH

Omio0TBOpeHUe «B MPOOHPKe» U BhIHALIMBAHUE T/I0/Ja CyPPOTraTHON MaTepbio
BO3MOXKHBI 0/1aroiaps ycrnexam...

HCKYCCTBEHHOT'O MyTareHe3a

OMOHUKH

ouomeToa

+¢ur3nonorum

+KJIETOYHOW UH)KEeHEepUU
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BoisicHeHHe IPUPOJABI HAC/IeJCTBeHHbBIX 3a00/1eBaHMil Ye10BeKa CTa/I0 BO3MO)XXHBIM
0/1arojaps ycnexam...
ouomeTtozia
OUOTEeXHOIOTUN
+reHeTUKU
+TeHHON UH)XeHepUU
MOJIEKY/ISIPHOM Groiorun
XX BeK 000raTu/1 6MOJIOTHI0 TAKMMH O0CHOBOII0/1aral0I[UMH TEOPUAMH, KaK TEOPHH. ..
+abuoreHHOrO CUHTE3a
+XpOMOCOMHas
SMOpHOJIOTUYeCKast
TUCTOJIOTYecKast
K/IeTOYHasi
OCHOBOIO/IAaralIIMH B COBPEMeHHO! 0HO/IOTHH SAB/IAOTCS TeOpHH.
SMOpHOJIOTHYeCKast
TUCTOJIOTYecKast
XeMHUOCMOTHUEeCKast
+XpOMOCOMHas
+KjleToyHas
[IIupokomacmTabHoe Mo/IlyYyeHHe aMHHOKHUC/IOT, CHHTe3MPOBAHHbBIX 0aKTepUAMH,
BO3MOXXHO 0J1arojaps ycrexam...
oromeToa
OMOHUKU
+UCKYyCCTBEHHOT0 MyTareHe3a
dbusronorun
+0UOTEeXHOIOTUN
IITupoxkomacimTabHoe MoTyyeHHe KOPMOBOT'0 APOXOKeBOro 0e/ika Ha
[{e/I/TI0/I030CO/iePIKAIX 0TX0AaX BO3MO)KHO 0/1arofaps ycmnexam...
+MUKOJ/I0TUU
+0UOTEeXHOIOTUH
OMOHUKU
dbusmonorun
ouomeToa
ITepBbIMHU pa3jeaMH OHOIOTHH, KOTOPbIe 0)OPMI/IMCH KAaK CAMOCTOSITe/IbHbIE HAYKH,
SIBJIAKOTCAL. ..
+300710TUA
dbusronorus
9KOJIOTHUS
3TONIOTUS
+00TaHMKa
Kto chopmy11ipoBa 0CHOBHbIE 110/I0)KeHHsI COBPeMeHHOU K/1eTOUHOU Teopuu?
T. lIanH, P. Bpoyn, . ITlypkuHbe
M. Ulnenpen, P. Bpoyn, T. [lIBanH
P. Bupxos, P. bpoyH, . IlypkuHbe
+ T. IlIBanH, M. llnengen, P. Bupxos

Hayka, u3yuaroiijas CTpyKTYypy M CBOICTBa TKaHed Ha3bIBaeTCsl .
[TpaBU/IbHBIN OTBET: TUCTOJIOTUS

METO,Z[ uccoiaeaoBaHus B GHOJIOI‘I/II/I, l/lMl/ITI/IpyIOIJ_[I/Iﬁ nponeccsl, KOTOPbIE€ HE/Ib3A

00HAPY)XUTH MPH HEMOCPeACTBeHHOM HX Ha0/II0JeHUH — ITO
[TpaBU/IBHBIN OTBET: MO/Ie/TUPOBAHKE
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Tema: «Pa3Hoo0pa3ue u Kj1accupuKamus BUPYCoB U 0akTepuii. OCo0eHHOCTH
OpraHu3anHy U )XU3He/JeATe/IbHOCTH BUPYCOB M DaKTepUii»
Komnbiomeprnoe mecmupoganue (TCk):
Bbibepume HecKo/bKO 8apuaHmos omeemad.
K napcrBy 0aKkTepuii OTHOCATCH. ..
uHpy30pus
+6neHas crivpoxeTa
+TOHOKOKK
ameba
MyXOMOP
K mapaunapcrBy IIpokapuoT 0THOCATCA LapCTBa...
+bakTeprn
Pacrenus
+Apxebakrepun (Apxen)
Bupycsl
['pubbl
K papcrBy rpudbI OTHOCATCH. ..
JaMUHapusi
+06/1e1Has IOraHKa
dykyc
3BIJIeHa
+TeHULUITYM
B 0akTepuanbHOM K/IeTKe 0TCyTCTBYIOT. ..
+MUTOXOH/IPUU
+KOoMIUIeKC I'omb Ky
prb0COMBI
OHK
K/IeTOUHasi CTeHKa
ABTOTPO(HBIMH SABJISIIOTCA DAKTePHH. ..
+¢oTocuHTe3UpYIOIIHe
+XeMOCHHTe3HpYyrolje
CanpoguTHI
9KTOMapa3uThI
3H/I0TIapa3UThI
Hau6o/b11ee K0/IMUeCTBO 0aKTepHil HMeeTCs B Ye/I0BeUeCKOM OPraHu3Me B...
+pOTOBOM TMOIOCTH
+TOJICTOM KHIII€UHUKE
TOHKOM KHIIIeUHUKE
Xenyake
reyeHu
3a0o/1eBaHMsA JbIXaTe/IbHBIX MMyTeH BbI3bIBAOT DAKTEPHH. ..
+nanouka Koxa
+audTepuriiHas majouka
BO30yAUTe b ITPOKAa3bl
[3eHTepyiiHas Majioyka
B030y1uTe/ b OPIOIIHOTO TUda
Mo/10YHOKHC/TbIe 0aKTepPHH UCTIO/IB3YIOTCS IS ..
+Ccu1o0coBaHUsA
+KBallleHUs KaryCThbl
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BOCCTaHOBJ/IEHHUsI COeZIMHEHU Cepbl
aszoTduKcalum

T0/TyueHust Oe/IKOBBIX TTHIIEBBIX 00aBOK

K Hek/1IeTOUHBIM (hopMaM JKU3HH OTHOCATCA. ..
+BUPYChbI

+¢aru

1[HaHOOaKTepUH

MpoCTeuIIne

TIPOKapUOThI

B K/1eTouHY0 000/10UKYy OaKTEpHii BXOJSAT. ..
TJTUKOKaJTUKC

TICEeB/IOTIO UM

MHKPOBOPCHUHKH

+Ty1a3mMatuueckasi MemMOpaHa

+cnu3ucTas Karicyia

B 0akTepua/nbHOI K/1eTKe HMeITCH. ..
TTaCTH/IBI

siiepHast 000I0uKa

+pub0oCOMBI

+M€e30COMBI

MUTOXOH/IPUU

XeMOCHHTE3 OCYIIeCTB/ISAKT DaKTepHH. ..
MOJIOUHOKUCTbIE

+a30TobaKTep

+HUTpUPULIKPYIOILIKEe

[uaHobaKTepuu

+Xeyie300aKTepUU

B puTonsia3me 6aKTepHaIbHBIX K/IETOK CO/[eP)KaTCA BK/IKOYEHHS. . .
CKOTU/IeHUsI TUTMEHTOB

+TpaHysbl Oeska

+Karuiy »xKupa

KOMIL/IEKChI TJTHKOJTUTIH/IOB

rpaHyJ/ibl Kpaxmasa

KumeuHnble 3a00/1eBaHHs BHI3bIBAOT 0aKTEPHH. ..
BO30yaUTENM CUOUPCKOM SI3BBI

nasiouku Koxa

+B030yAuTeM OprOIIHOTO TH(a

+X0JiepHble BUOPHOHBI

MEeHWHTOKOKKH

OpraHnyeckKHe BellleCTBA U3 HEOPraHUYECKUX CO3Jal0T 0aKTepHH...
+HUTpUPULIKPYIOLLIHEe

THUEHUS

MOJIOUHOKUCTbIE

+a3oTduKcUpyole

TIOUBEHHbBIE

BakTepuogaru ucno/ib3yIoT /ijisl JiedeHus 3a00/1eBaHHI. ..
XOJIepbl

+aHTHUHbI

+IU3eHTepUn

OpoHxuTa

paxuTa

K 6akTepusam mapoBuaHoi GopMBbI OTHOCATCA. ..

18



CTIPUILITBI
OarM/IIBI

+CTPernToOKOKKU

BHUOPHOHBI

+cTaUI0KOKKH

ITouBeHHBIe DaKTepHUH, CIIOCOOHBIE BHI3BATh 3a00/1eBaHUA Ye/I0BeKa, — 3TO BO30yAUTE/IH. ..
aHTHHBI

+Ta30BOY T'aHIPEeHbI

mudTepun

+CTo/OHsKa

KOKJTIOIIIA

K 6akTepusam-¢poToCMHTeTHKAM OTHOCATCH. ..
+1[HaHobaKTepun

MeTaHOOaKTepruu

+3eJ1eHble OAKTepUH

cepobakTepuun

BOZIOPO/HBIE OAKTepUH

K napcrBy 0aKkTepuii OTHOCATCH. ..
uHby30pus

+06neHas cvpoxeTa

+TOHOKOKK

ameba

MYXOMOP

Bbibepume o0uH gapuaHm omeema

Bupycsi 3710 ....

+/10KJIeTOUHBIE (POPMBI XKU3HU

TIPUMUTHUBHBIE OaKTepUu

JpeBHeMIIre 3yKaprOThI

Bupycel pa3aMHOXaWTHA ....
CaMOCTOSITE/ILHO BHE K/IeTKH XO03sIMHA
+TOJ/IBKO B KJ/IETKE X035IMHa

oboumu criocobamu

CuHTe3 BUPYCHOr0 0e/IKa 0CyIIeCTB/IAEeTCA Ha ....
+Ha pubocomax KJIeTK!

Ha coOCTBeHHBIX pbOCOMax BUpyca
Bbibepume HecKobKO 8apuaHmos8 omeemoes
Bupycamu BbI3BIBaIOTCsI 3a00/1eBaHUsA Ye/I0BeKa, TaKHe KaK....
+KOpb

+rpurnmn

+KpacHyxa

+CITN]

+0eI1eHCTBO

+3H1eanur

cubupckas si3Ba

yyMa

xosepa

nudTepust

CTOMOHSIK

IlepBbIM 00HApY)XKEHHBIM BHPYCOM OBLIT. ...
+ BUpyC Mo3anuHoM 60sie3Hr Tabaka

BUPYC HeKpo3a Tabaka

BUPYC >KeITOW Kap/IMKOBOCTH KapToders
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BUPYC OCIIbI YesI0BeKa
Pa3mepsb! BUPYCHBIX YaCcTHL COCTaB/IAIT

+ot1 5 10 350 HM

oT 5 710 35 MKM

0T 5 10 5 MKM

400-750 uHm

B 1abopaTopHBIX YCI0BHAX BUPYCHI KY/JIbTUBHPYIOT Ha...
Ha KyPUHBIX SMOpHOHAaX

B KyJ/IbTUBUPYEMbIX COMaTUUeCKUX K/IeTKax

Ha Nepe)XUBAIOLMX JIOCKYTKaxX KOXU

B 5KCIJIAHTAHTaX OPraHOB

+BCe OTBEThI BEPHbI

Kakasn ¢pyukuus HE xapakTepHa A/is Kancuja...
rpefioXpaHsieT BUPYCHbBIM T'eHOM OT NOBpPeXAeHUN

COJIEP>KUT PeLIeTNITOPEI, 00ecrieurBaroIIe aficopOLIMI0 Ha K/IeTKax
CoZep>KUT (hepMeHTHI, 00eCTieurBaroLye PeTUIMKaui0 HYK/IeMHOBOW KHC/IOTHI
+obecrieurBaeT CIHTe3 BUPYCHBIX Oe/TKOB

K perpoBupycam oTHOCHTCH...

+ BUPYC UMMYHO/eULUTa YesioBeKa

+BHpPYC capkoMblI Kyp Payca

BUPYC reprieca

BUPYC OCIIbI YesioBeKa

JIx000i1 BUPYC COAEPIKMT....

+HYK/IeMHOBYO KUCI0TYy ofHOro u3 Asyx tvnos (PHK v [JTHK)
Tosibko [JHK

Tosibko PHK

HYKJ/IEHHOBbIe KUC/IOThI 000MX TUIIOB O/JHOBPEMEHHO
Bbibepume HecKo/bKO 8apuaHmos omeemos

BakTepusaMu BbI3bIBalOTCA 3a00/1eBaHUs Ye/I0BeKa, TAKHE KaK .....
KODb

TPy

KpacHyxa

CIrinz,

OeleHCTBO

+cubMpcKas s3Ba

+yyma

t+xosepa

+audTepus

+CTONOHSK

+TyOepKyie3

Krerka 6akTepuu XapakTepu3yeTcs Ha/THUHeM. ..

snpa

MUTOXOH/PUH

+T1a3MaTHUeCKo MeMOpaHbI

arirapara I'onbpku

Cnopsl 6aKkTepuii He00X0JUMBI AJIA. ..

Pa3MHOXXeHUs!

3aracaHus MUTaTe/TbHbIX BEIlleCTB

+TIepexujaHust HeOIaronpHUSITHBIX yC/IOBUIM

TTUTaHKUS

THI MUTAHUA OAKTEPHM...ccoeueereesseenns

aBTOTPO(HBIN
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reTepoTpO(HbIN

+aBTOTPOGHBIN UK reTepoTPOHBIN

MHUKCOTPOGHBIM

Bbibepume HecKo/bKO 8apuaHmos omeemoes

bakTepuuy, Kak 4 pacTeHus, ...

+CrocoOHbBI K OTOCUHTE3Y

He UMeIOT sifipa

IJ1s1 pa3MHO>KEHUSI UCTIO/B3YIOT CIIOPBI

+B KJIeTKe coZiepkaT puO0COMBI U LIUTOIIIa3My

OTHOCSTCS K TIPOKapHUOTam

+UMeroT 000J/I0UKY

Y npokapHoT 0TCyTCTBYHOT ....

+XJ10pOI1/1IaCThI

+MUTOXOH/IPUU

pub0OCOMBI

+1[eHTPUO/IH

K okcudoTobaKkTepusim OTHOCATCAL. . ..

rajiobakTepumn

+1[aHobaKTepun

CTPENTOKOKKU

+XJIOpOKCHOaKTEpUU

B 0akTepHanbHOM K/IeTKe CK/IaJuyaThbie CTPYKTYPhI — BhINAUUBAHUSA I/Ia3MaTHYECKOH
MeMOpaHBI 3TO....

+M€e30COMBI

prubOCOMBI

Karicysia

0120151

TI/Ia3MH/IBI

BakrepuansHas [ITHK npejcraB/isier co0oi. ..

+OZJMHOYHYIO KOJIbLIEBYIO MOJIEKYJTy, COCTOMT TIPUMEPHO M3 5 MUJIMOHOB Tlap OCHOBaHUH
3TO HeboJIbINas KOJbIieBast MoJieKy/ia gornomHuTesibHor JTHK, criocobHasi K caMoperyiuKary, a
HeceT B cebe HeCKOJTbKO TeHOB

Ilna3smMupa npejcTaB/isieT OO0

OJJMIHOUHYIO KOJIbLIEBYIO MOJIEKYJTy JJTMHOM, COCTOUT TIPUMEPHO M3 5 MU/UTMOHOB Tlap
OCHOBaHUM

+ HeOOJIBIIIYIO KOJIBLIEBYIO MOJIEKYJTy AornoHuTenbHoM JJHK, crioco6Hyr0 K caMoperivKaryy,
HeceT B ce0e HECKO/TbKO TeHOB

Ta/IOUKOBH/IHbIE BLIDOCTBI Ha KJIETOUHOM CTEHKe HEKOTOPBIX IPaMOTPHILIATE/IbHBIX OaKTepui,
CJTy>KaT [I71sl TIPUKPETI/IeHHs K TIOBEPXHOCTSIM MJTH KJIeTKaM.

Bbibepume HecKobKO 8apuaHmos8 omeemoes

Bbi0epuTe mpu3HaKM XapaKTepHbIe /1A HapcrBa [{podsHKu

+He UMeloT 0()OPMJIEHHOT'O si/Ipa

€CTb MUTOXOH/IDUU

+CMoCcOOHBI K XeMOCHHTE3y

+aBTOTPO(dbI U TeTepoTPOdbI

Pa3MHOKAKOTCS CITIOPaMH

00pa3yoT MUKOPHU3Y

Pacmo/io)kuTe mo MopsifKy CTaJuH PenpoAyKIjMH BUPYCOB

azicopouyst

WUHBEKLIUS

+perMKalys MOJIeKy/1 BUDYCHOW HYK/IEMHOBOUW KUC/IOTBI

CUHTEe3 BUPYCHBIX OE/TKOB
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cbopKa BUPYCHBIX YaCTHI]

BBIXO/] BUDYCHBIX YaCTHL] UX MOPaXKeHHOW KJIETKU

KT0 oTHOCSATCS K IpOKapuoTram?

+0JHOK/I€TOUHbIE

+apxebakTepun

+HacTosimye 6akTepun

MHOTOK/IETOYHbIe

YKaKuTe JI0Ka/TU3aI[dI0 HAC/IeACTBEHHOI HH(OpMaLiy B 0aKTepUa/IbHOM K/IeTKe
+ IJ1a3MUbI

MUTOXOH/IPUU

wepoxosaras I11C

+ reHodop (Hyk/eoun)

Cnopsl y 6aKkTepuii CIyXKar Jjis:

Pa3MHOXKeHUst

+coxpaHeHUs BUZa B HeOIarornpusiTHBIX YCIOBUSIX

nepeBIKEeHUS

azre3uu

Kakue mop¢osiornueckne CTpyKTypbl H 0CO0€HHOCTH X CTPOeHHs 00yC/IaB/IMBAIOT
OTHOLLIEeHMe K OKpacKe 1o I'pamy?

+ K/IeToYHasi CTeHKa

[[UTOTUIa3MaTHUecKasi MeMOpaHa

L{UTOI/Ia3Ma

Karicysa

Kako¥i THIT H3MeHYMBOCTH HAO/IIOAI0T MPU MyTaLUsAX y OaKTepuii?

+ reHOTUNHUUeCKUN

(dheHOTUNMUECKUI

pPeKOMOMHALIAN

BU3YaJIbHBIN

HaiijuTe Ka)kioMy ONMHCAaHUI0 DaKTepUAIbHOU CTPYKTYPbI MX (DYHKIMOHA/IbHbIE
CBOMCTBa:

1. MuUTOXOHAPUM 1. ocyecTBrsieT cuHTE3 OesKa

2. pubOCOMBI 2. yyaCTBYyeT B repejjaue Hac/e[CTBeHHbIX
TIPU3HAKOB

3. HyKJIeOU/] 3. BBINO/HSET (PYHKLIMIO aKTUBHOIO

TPAHCIIOPTA PAa3/IMYHBIX BELeCTB B
OaKTepUaIbHYIO KIeTKY

4. UTorUIa3MaTHYecKasi MeMOpaHa 4. SIBNISIIOTCS LIEHTPAMU JbIXaTe/TbHOU
aKTUBHOCTHU

5. 3amMIjaeT BHYTPEHHIOKO YacTb KJIETKU OT
JleMCTBUSI MeXaHUYeCKUX U OCMOTUUECKUX CUJT
BHELLIHeW Ccpeibl

[TpaBubHBIM OTBeT: 1-4; 2-1; 3-2; 4-3.
BenkoBas 000/10uKa BUpPyca Ha3bIBaeTCs (MpaBU/IBHBIA O0TBET KamcHupg)
IlepeBog c 1aTBIHM Virus (mpaBUIBLHBIM O0TBeT (517))

Bompocel ompoca mo Teme: Pa3HooOpa3sue M Kiaaccuukanuss BHPYCOB W OaKTepuil.
Oco0eHHOCTH OpraHM3aLiHU U XU3HeesTe/IbHOCTH BUPYCOB M OaKTepuii
1. Knaccudukaiiysi BUpycoB.

2. VicTtopus OTKPBLITUS BUPYCOB.
3. Kak opranv3oBaHbl BUPYChl, KAKOBbI CXOZICTBa U Pa3/IMuus B OpraHu3aliii UX reHoma?
4. YTo MOHMMAKT TOJ PpEeTPOBUPYyCaMH M KAaKOBbl OCOOEHHOCTH WX CTPYKTYpbl U

>KU3HEHHOT0 LIUK/Ia?
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Ha3zoBute cTaguu LyK/a pa3BuTus OakTeprodara.

HasoBute cTaguu LMK/a pa3ssutusa Bupyca BUY.

Ha3zoBuTe 0co6eHHOCTH cTpoeHHsT OakTepuodara.

Kak BUY-uHbekiys repejaeTcs OT UesioBeKa K 4esloBeKy?

Ha3zoBute BUpycHbIe 3a00/1eBaHUsI YesloBeKa, )KUBOTHBIX, PACTeHUH.

10. KakoBa posib BHpPYyCOB B KaueCTBe 3KCIEpPUMEHTa/JbHBIX MoOje/eld B MOJIEKYJISIPHOM
buosiorum.

LN

11. Ha yeM Ky/bTHBUPYIOT BUPYCHI B TaDOPATOPHBIX YCIOBHUSX?

12. HasoBuTe rumnoressl NPpOMCXOKeHUsI BUPYCOB U OXapaKTepu3yuTe UX.

13. [TpuBenuTe KMaccUPUKALUIO OaKTepHid.

14.  Kak Bbl TIOHUMaeTe pas/Inuusl Mexy JOsiiepHbIMU U siZIepHBIMUA OpraHu3MaMu?

15.  Ha3oBure nojuapcrsa [osepHbIX OPraHM3MOB U JlaliTe UX XapaKTepPUCTHKY.

16. Uro BBl 3HaeTe 006 apxebakTepusix M 00 WX CBOHCTBaX, KOTOPLIX HET Y [JPYrux
[051lepHBIX OPraHu3MOB?

17. KakoBa posib 6akTepuii B IpHUPO/ie U B )KU3HU UesIOBeKa?

18. Kakue mopdonorndeckue ¢hopmbl bakTepuii Ber 3HaeTe?

19. KakoBo cTpoeHHe 6aKTepra/lbHOM KTeTKH.

20. OxapakTepu3yiTe 0COOEHHOCTH Pa3MHOXKEeHUS OaKTepui.

21. Ha3zoBuTe 6akTepranbHbIe 3a001eBaHUS.

22. Uem o00o0/0uKa TpPaMIIOJIOKUTENBHBIX —OakTepuid OT/IMYAeTCsT OT  O0OJIOUKH
rpaMoTpULIaTeIbHbIX OaKTepHii?

23. Kakuve BUAbl TreHeTHMUeCKOW peKOMOMHALMKM y  TPOKApUOT  M3BECTHBI?

OxapakTepusyire ux.

Tema: «I{apcrBo I'pu6sl. (Fungi). IlapcrBo PacTtenus (Plantae). Oco6eHHOCTH CTpOeHHs.
BujoBoe u Mmop¢dosioruueckoe pa3Hoo0pa3ue»

Komnbomeproe mecmupoganue (TCk):

Bbibepume 00uH Uau HeCKO/IbKO 8apuUaHmMo8 0meemos:
JPpOoXxOKH HCIO/IB3YHTCA NpH...

+IIpOM3BO/ICTBE CIIUPTA

+x/ebomneueHnn

CUJI0COBAaHUU

KBallleHWUH KaIyCThI

BbIZIEJIKe KOXKU

I'pubbI, 06pa3yoiue Ha MJIACTHHKAX IUIO{0BOI0 TeJla CIOPBI, — 3TO. ..
+CBIpOEXKa

+PbDKUK

TPYTOBUK

TIeHULTWIIT

Mac/ieHOK

K/ieTouHbI MULIe/IHH XapaKTepeH AJIsi TPU00B, OTHOCAIIMXCA K KJIacCaM...
+aCKOMULIeTHI

+0a3UMOMULIETHI

JleTepOMULIEThI

XUTPUJUOMULIETHI

OOMHULIEThI

3UTOMMULIETHI

KiieTouHblii MUIe/TUH XapaKTepeH AJIA. ..
+TIeHULWII/Ia

+I0XKIeBUKa

+/IMCUUKU
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dbutodTOpsI

CarpoJieTHUM

MyKopa

K kj1accy ackoMuieTbl OTHOCATCA. ..

+Tprodesb

+TIeHULWILT

CTIOPBIHBSI

MyXOMOP

¢dburodTopa

TPYTOBUK

IlapcTBO rpu6OB CX0/fHO C LIAPCTBOM PAaCTeHHUH M0 MPU3HAKaM...
+HeMoABWKHBIN 00pa3 KU3HU

+HeorpaHUuYeHHbIN pOCT

3aracaHye B KJIeTKax IJIMKOreHa

B pe3y/ibTaTe 0OMeHa Bell[eCTB 00pa3yeTcsi MOueBHHA
Ha/IMuKe BUJIOB-XUIITHUKOB

K cmepTeibHO AJ0BUTHIM IPH0aM OTHOCATCH. ..
JIO>KHBIW OTIeHOK

+06/1e1Has IOraHKa

JIOKHast TMCAYKa

+KpacHbI MyXOMOD

JKeJTYHBIN TpUo

ITapa3uTramMu pacTeHHI SIBJISIIOTCA. ..
+cdeporeka

JIOK/I€BUK

MYKOp

+CIIOPBIHbA

+TPyTOBUK

TIeHULIAIT

Bbibepume HecKobKO 8apuaHmos omeemoes
Becnosioe pa3sMHO)XKeHHe KOHUUSIMHM XapaKTePHO //IsA rPU0O0B, OTHOCSIUXCA K KjlaccaMm...
+JeiTepOMULIETHI

OOMMUIIETHI

+0a3u/JUOMHLIETHI

3UTOMUILIETHI

+aCKOMMULIETHI

XUTPUIAOMHLIETHI

®opMbI 3a00/1€BaHUsI «TOJIOBHS», BHI3bIBAEMOro 0a3u/MaIbHBIMH FPUdaMHy, - 3T0...
OBaJTbHasI

KOpOHYaras

+TBepgasa

+TBIIbHAs

Ty3bIpuaTast

JIMHelHast

Becnosioe pa3MHo)XeHHe TPUOOB OCYLIeCTB/ISAETCA. ..
+TI0UKOBaHHEM

+y4aCTKaMy MULIE/THSI

+crmopamMu

ceMeHaMH

JKEHCKUMU U MY>XCKMMU TaMeTaMu

K Tpy0uaTbiM rpu6amM OTHOCATCA. ..

+6enbiii rpub

24



PBDKUK

JIMCHYKA

+Mac/eHOK

rpy3/b

Twunbl M0/I0BOro nponecca rpudos. ..
TJ1a3MoraMust

Kapuoramusi

+comaToraMus

cudoHoramus

+ 3uroraMus

+ raMeTaHruoraMus

I'pubbI MOTYT BCTYynaTh B CHMOHO3 C...
+BBICLLIMMH PACTEeHUSIMU

MarnopoTHUKaMH

TJIayHaMu

XBOILIaMHU

+B0OA0OpPOCIAIMU

Bujbl BereTaTUBHOTO TeJjla IPHOOB — 3TO...
+HEK/IeTOUHBIN MULIe/TAMA

+CKyiepoLui

pH30MULIeSTUN

+pu3omMopdbl

cTpoma

KJIeTOYHBIA MULIe/TAN

IlnopoBbIe Te/Ia CyMYaThIX TPUOOB KJIacca aCKOMHULIETHI — 3TO0. ..
+TepuTeLun

0a3uAroKapI

+arnoTeui

cTpoma

+KJelicToTeL Ul

B mapcTBe rpr0bl Pa3/IMUAIOT OT/E/bL....uceeeeseossees
+Hacrosiiiue rpubbi

+JInmanHuKu

+OoMHULIeTBI

AckomMmuLIeThI

[eliTepoMULIETHI

Bri0epuTe NpU3HAKM OT/IMYAOIIUE TPUOBI OT 0O/ILIIMHCTBA PACTeHUH
+He UMeIT XJ10podusina

+IATaIOTCS TeTepoTPOdHO

MMEIOT ’KeCTKYH0 KJIETOUHYIO CTEHKY

He CITOCOOHBI IepeIBUTraThCst

Bbi0epuTe NpU3HAKK XapaKTepHbIe /1A rPU0O0B U 00/IBIIHHCTBA PACTEHH I
He UMeIT XJiopodusina

MATaITCs TeTepoTpodHO

+UMEIOT >KeCTKYIO KJIeTOUHYI0 CTEHKY

+He crocobOHBI repeIBUTaThCs

HacTosmue rpu0sbl pa3je/isiioT Ha K/IacChl
+XuTtpyuzuesble

+3UrOMUIIEThI

+ACKOMHULIETBI

+bazumomMurie Tl

+[1eliTepOMULIETHI

25



OomulieTsl

JIvmaitHUKu

Bbibepume o0uH eapuaHm omeema:

K kakomy ksaccy rpu6oB oTHocuTCsi MyKop...
XUTpUIrveBbIM

+3uromuLieram

AckomurnieTam

Basnanomurietam

[etiTepomMuiieTam

Oomuueram

K kakomy K/1accy rpu0oB OTHOCUTCS APOHOKH. ..
XUTpUAUEBBIM

3uromMuiieTam

+AckomuLieTaMm

bazuauomuiieTam

[HeviTtepomuiieTam

Oowmuieram

K kakomy K/1accy rpu00B OTHOCHTCSI MyYHHCTasi Poca...
XUTpUIreBbIM

3uroMuLieTaM

+ACKomuIeTaM

basupnomunieram

HetiTepomMuiieTam

Oommuueram

K kakomy K/1accy rpu0oB OTHOCUTCSI CMOPYKH?
XUTpUAUEBLIM

3uromuLieTam

+AckomuLieTaM

basuauomuiieTam

[HetiTepomMuiieTam

OomutieTam

K Kakomy K/1acCy rpuOOB OTHOCHTCSI O0epPe30BUK?
XUTpUIEBbIM

3uroMuLieTaM

AckomunieTam

+basuaromunieram

HeriTepoMuiieTam

OomwuriieTam

K kakoii rpynmne rpudoB oTHocutcsa ¢purodropa
XUTpUAUEBBIM

3uromurieTam

AckomuliieTam

Basugromuiieram

[etiTepomMuiieTam

+Oomurieram

K kakoii rpynmne rpu6oB orHocutcs Penicillium u Aspergillus
XUTPUAUEBLIM

3uroMuLieTaM

AckomuriieTam

basuanomunieram

+[lerTepoMuLieTamMm

OomwuriieTam
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Y Kakux rpu6oB OTCYTCTBYeT M0/I0BOE Pa3MHO)KeHHe?
XUTpUAUEBBIX

3UroMULIeTOB

AckomuIeToB

bazuavomuiieToB

+[1erTepOMHULIETOB

OomulieToB

Camble paHHHe HCKOMaeMble 0CTAaHKH IPHO0OB 0TMeYeHbI B

apxee

NpoTepo3oe

KpUIITO30€

KeMOpun

+cunype

TpHUace

Bbibepume HeCcKO/bKO 8apuaHmog8 omeemoes

Kakne HMer0TCs NpPeAIo/I0)KeHUsI OTHOCHTE/TbHO MPOUCXO0XK/|eHUsI TPHOOB?
+0T 3e/1eHbIX BOAOPOC/Ie, TMOTePSBIINX XI0POhHII

+0T KTy TUKOBBIX

OT YIeHHWCTOHOTUX

OT MOXOBUJHBIX

Kakue TUNBI C/10eBUIL Pa3/IMYa0T Y JTUIIAHUKOB

+HaKUITHbIe

+/IMCTOBAThIE

+KYyCTUCTbIe

[ PEBOBU/IHBIE

TpPaBSHUCTbIE

cTebieBbIe

Kak npoucxouT 1osioBoe BereTaTUBHOE JIMIIANHUKOB?
00pa3yroTcs criopsl rprba JMiaifHyKa, 3aTeM OHU TIPOPAcTaloT U BCTPETHUB COOTBETCTBYHOLYHO
CBOEMY BH/Iy BOJJOPOC/Tb 00pa3yIOT C Heli HOBOE CJIOEBUIL[E
+TIPOMCXOJUT pereHepariyisi CJI0eBHINA U3 HeOOJTBIIINX €r0 YYaCTKOB
+TIpU MOMOLL[ OCOOBIX OPraHOB Pa3MHOKEHUSI COPeIUi, U3UAWH 1 100y
Bbibepume o0uH eapuaHm omeema

OCHOBY C/10€BHIIa 00pa3yoT

+TrdbI TpHda

KOTpo(opbl

BOZIOPOC/IN

OakTepun

Kak npoucxouT 1osioBoe pa3sMHO)KeHHUsI IMIIIAfHUKOB?
+00pa3yroTcs Criopbl rprba JIMIIaifHUKa, 3aTeM OHU TIPOPACTAlOT U BCTPETUB COOTBETCTBYIOLIYIO
CBOEMY BUJy BOZIOPOC/Tb 00pa3yroT C Heil HOBOE CJI0eBHIIe
TIPOMCXOJUT pereHepalysi C/I0eBUIla U3 HeOOJIbIIMX ero Y4acTKOB
TIPU TTIOMOIIM 0COOBIX OPraHOB Pa3MHOXKEHUS COPeViA, U3UANUN U JI00Y /T
Yro mosryuaet rpud oT BOAOPOC/IM B CHMOHO03e

BOAY

+yr/IeBO/IbI

BO3lyX

MUHepajbHble COJIN

Kakoii npu3Hak siB/isieTCs 001IMM U /i TPU0O0B, U A/IA PaCTeHUH ?
+HeMno/|BUKHOCTb

3aracHoe Bell[eCTBO— IJIMKOTeH

reTepoTpodsl
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Ha/lnyue TKaHel ¥ OpraHoB

Bbibepume HecKo/bKO 8apUaHmMos8 0meemoes

Yro mo/1yuaeT BOJOPOC/Ib OT rpuba B cHMOHO03e
+tBOAY

yT7IeBOAbI

BO371yX

+MUHepa/bHbIE CO/IU

Bbibepume o0uH eapuaHm omeema

JI/Is1 KaKuX 1e/ied MCo/ib3yeT ue/IoBeK JIMIIAiHUKH
TUILA J1s YeioBeKa

KOPM /1J151 >)KUBOTHBIX

JIeKapCTBEHHOE ChIPbe

3¢d1pHbIe Macia

JlaKMycoBast Oymara

+BCe OTBETHI BEPHbIE

IToyemy MIIAHHNKH HA3bIBAKT HHUKATOPAMHU YHCTOTHI BO3AyXa
OUMILIAIOT BO3/yX

3arpsi3HSIOT BO3YX

+pacTyT TOMBLKO B UMCTOM BO3/lyXe

Jins1 Bcex rpuOOB XapaKTepHO...

Ha/Inyue TUI0ZI0BOTO Tesla

aBTOTPO(HOE MUTaHKe

+HeorpaHUuYeHHbIN POCT

MHULIeSTUN

K papcrBy rpudbI OTHOCATCH. ..

JTaMUHApHSI

+ O6/1e1Hast TTOraHKa

dykyc

IBTJIEHa

+ MEeHULIUILT

OCHOBHO# MPU3HAK IPUOOB-CANIPOPUTOB......cccerureneees
BBI3BIBAIOT 00JI€3HU

+MUTaOTCSI MEPTBOW OPraHUKOMN

CrOCOOHBI K XeMOCHUHTE3Y

He UMEIOT K/IeTOK

Ha3zoBuTe rpuod, OTHOCAIIMICA K MAPAZHTAM...coveuresesseons
JPOXOKH

OTIeHOK

+dutodTopa

TIeHUTA/UT

YTo Takoe MUKoOpH3a?

MHUIIeJTUH rpruba

TIJIOZI0BOE TEJIO

+cuM6u03 rud rpuba C KOPHIMU PaCTEHUM
00o0J/10uKa KeTku rpuba

Kakue rpu0sbl BbI3bIBalOT OpokeHune?
TI/IeCHEBbIE TPUOBI

+IPOXOKU

[IATIOYHBIE TPUOBI

p’KaBUMHA 3/1aKOB

Ha3oBuTe CMepPTE/IBEHO AJOBUTBIN IPUO....ccerrersreneenns
JIO>KHBIW OTIeHOK
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CMOPUOK
+0/1ejHAsT TOraHKa

MacJIeHOK

3 npe/j/10)keHHBIX OPraHU3MOB BbIOEPUTE TUIIAHHUK. ..................
KYKYLIKWH JiIeH

+sirefb

TIeHULIA/IT

¢uTodTopa

Kakue opranusmMsel B ciM0H03€e 00pa3yloT THIIANHUK?

MXH ¥ BOZOPOC/IN

MXH U TPUOBI

rpubbI ¥ OakTeprn

+TprOBI ¥ [TUAaHOOAKTEPUN

+TpuOBI 1 3e/IeHbIe BOAOPOC/H, ¥ a30TobaKTep.

Yro pnsa mumaiHukoB HE xapakTepHo?

MeJJIeHHbIA pOCT

TpeGOoBaTeIbHOCTD K YACTOTE OKPY KAoILel Cpe/ib
+reTepoTpoHOe NMrMTaHue

pa3sMHOXKeHHe YacTSIMU CI0eBHILA

I'puObI-mapa3uThl. ..

+BBI3BIBAIOT 00JI€3HU paCTeHU U )KUBOTHBIX

CTIOCOOHBI K OPOXKEHHIO

+pa3sMHOXXaroTCA CriopaMu

SIBJISTFOTCS FeTepoTpodamMu

K HUM OTHOCSITCSI TIIeCHEBbIe TPUOBI

He UMetoT TUug

HeueHHCTBIM MULIE/TUH XaPAKTEPEH A cuueeereeossasese
+HU3LIMX rPUOOB

BBICILIX TPHOOB

K 6ecrnio/ioMy pa3MHO)K€HUIO TPHOOB OTHOCHTCS...uveresseeseonees
+TI0UKOBaHUE.

+(¢parmMeHTaLusl.

+C MOMOILBIO 5K30T€HHbIX COp (KOHUAUK).

+C MOMOILIBIO SH/OT€HHBIX CITOp.

3uroramusi (raMeTaHTUOTaMusl), CJIUSTHUE CO/IeP’KUMOT0 TaMeTaHTHeB
CJIMSIHUE CO/IeP’KUMOTO IBYX BereTaTUBHBIX K/I€TOK, XOJI0TaMust
COMaTOTaMusl, CJTUSTHHE KJIETOK MULIeJTUST

K no/ioBoMy pa3MHO)KEHHI0 TPHOOB OTHOCHTCS..c..vevrensensenes
TTOYKOBaHME.

(bparmeHTarusi.

C TIOMOILIBI0 9K30T€HHBIX CTIOp (KOHUZUM).

C TIOMOIIbIO SH/IOTeHHBIX CIIOP.

+3uroramusi (raMeTaHTHOTaMHsl), CJTUSTHHE COJIeP)KUMOT0 raMeTaHTheB
+C/IMsTHUE CO/IeP)KUMOTO /IBYX BereTaTUBHBIX KJIETOK, XOJIOTaMHUSI
+coMaToramusi, CJTUsTHYE KJIeTOK Mutiesvs (y IUISTIOUYHBIX TPHOOB)
Kak ocymiecTB/isieTcsi Io/10Boe pa3MHO)KeHHe Y MyKopa
TTOUKOBaHHEM.

(bparmeHTaluen.

C TIOMOIIIbIO 3K30TeHHBIX CITOP.

C TMOMOIIIbIO SH/IOTeHHBIX CIIOP.

+ CJTUSTHHE COJIeP)KUMOTO raMeTaHTUeB

CJIMSIHUE CO/IeP’KUMOTO JIBYX BereTaTUBHBIX KJIETOK
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C/IMsIHUE KJIeTOK MHULeIHs
Bbi0epuTe NpU3HAKKM XapaKTepHbIe /1A Hapcrea ['puodb1
He UMetoT 0(hOpMJIEHHOTO sifipa

+eCTb MUTOXOH/PUU

CTIOCOOHBI K XeMOCHHTE3Y

aBTOTPOGHI U reTepoTPOdEI

+pa3sMHOXXaroTCA CriopaMu

+00pa3yoT MUKOPH3Y

Bbi0epuTe npu3HaKu xapakTepHble Ay [1necHeBbIX rpuboB
rapa3uTUYeCKUN THUIT TUTaHUS

+pa3BUBAIOTCS Ha XJiebe

Pa3BUBAIOTCS Ha 3/1aKOBBIX PAaCTEHUSIX

+CUHTe3UPYIOT aHTUOUOTUKU

eCTb TUI0/IOBbIE Tejla

Bobi0epuTe npu3HaKu XapakTepHblie A1 CIOPpbIHbH
+T1apa3sUTUUECKUH TUTT TIMTaHUS

Pa3BUBAIOTCS Ha XJiebe

+Pa3BUBAIOTCs Ha 3/1aKOBBIX PAaCTEHUSIX

CUHTE3UPYIOT aHTUOMOTUKHU

eCTb TUI0/IOBbIE Tesla

Kak ocymiecTB/sieTcsi I0JI0BOe Pa3MHOXKEHHe Y JIPOXOKeH
TOUKOBaHUEM.

(dbparmeHTalen.

C TMOMOIIIbIO 9K30T'eHHBIX CII0P.

C TMIOMOIIIBIO SH/OTeHHBIX CITOP.

CJIMSIHUE CO/IeP’KUMOr0 TaMeTaHTveB

+CJIMSTHUE CO/IeP)KUMOTO JIBYX BereTaTUBHBIX KJIETOK
C/IMsIHUE KJIeTOK MHULe/IUs

Kak ocymiecTB/sieTcs o/ioBoe pa3MHOXKeHHe Y HUIATIOYHbIX TPU00B
TIOYKOBaHHEM.

(bparmeHTarueii.

C TIOMOIIbIO 9K30T'eHHBIX CII0P.

C TIOMOIIIBIO SHZIOTeHHBIX CITOP.

CJIMSIHUE CO/IeP’KUMOr0 TaMeTaHTveB

CJIMSTHUE CO/IEP’KUMOTO JIBYX BereTaTUBHBIX KJIETOK
+C/IMsTHUE K/IeTOK MULIeJTUsT

K pjapcTBy pacTeHusi OTHOCATCH TOALAPCTBA..cccvcesressosnses
+HacTos1L{1e BOJOPOC/IU

+0arpsHKH

+BBICILIE PACTEHUST

BBICIITHEe CTIOPOBLIE PACTEHUS

BBICIIIMIe CEMeHHbIe PaCTeHUs

N3 kakux Bo/jopoc/ieii A00bIBalOT arap-arap

+0arpsiHOK

OypbIx

3e/IeHbIX

JIMaTOMOBBIX

IIpMepoM MHOTOK/IETOYHBIX 3e/IeHbIX BOAOPOC/IeH SIB/ISIeTCS..
+BOJILBOKC

XJIaMH/IOMOHa/la

CIIMpOTUpa

JTaMUHAPHSI
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nopgupa

IIprMepoM 0JHOK/IeTOYHBIX 3e/IeHbIX BOAOPOC/IeH SIB/ISIeTCS ..
BOJIBBOKC

+XxJ10pena

cnyporupa

JlaMUHapus

nopgupa

IIpuMepoM KpacHBIX BOAOPOC/IeH SIB/ISETCH ..
BOJIBBOKC

XJIaMH/IOMOHa/ia

cnyporupa

JlaMUHapus

+1opdupa

IIpumepom OypbIX BOAOPOC/Iei IB/ISETCH ..
BOJIBBOKC

XJIaMH/IOMOHa/ia

cnyporupa

+/1aMyHapus

nopgupa

IIpumepom OypbIX BOAOPOC/Iei IB/ISIETCH ..
BOJIBBOKC

XJIaMH/IOMOHa/ia

cnyporupa

+CUHypa

nopdupa

Y kakux Bojiopoc/ieil KJIeTOUHas CTeHKa NPoNnuTaHa KpeMHe3eMoM
OypbIx

KpacHbIX

3e/IeHbIX

+11aTOMOBBIX

KTo 3aHuMaeTcs u3yyeHueM Bo/jopociei
+anbroyioru

MHKOJIOTH

MHMKpPOOHOIOTH

5HTOMOJIOTH

VXTHOJIOTH

KakoBo cTpoeHue Te/1a BbICIIUX PacTeHUH
O/IHOKJ/IETOUHOE

C/I0eBHULLe

KOJIOHUAJTbHOe

+nucrocrebenbHOE

YeM 0T/IMYAETCSA JIUCTOCTEOE/TBHOE TEJIO OT C/I0eBHINA
+HaMuue TKaHeu

OTCYTCTBUE TKaHel

+Ha/Inure OpraHoB

OTCYTCTBHE OPraHOB

Kakoii cmocod nuTaHus BBICIIMX CMIOPOBBIX PacTeHUH
+(oTOTpOdHBII

XeMOTPO(dHBIM

CanpoTpPO(HBIN

canpoTpodHbIiA

rapasuTUuUeCKUi
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Kakue opraHe/ibl XapakTepHbI /I/If1 KJ1€TOK BbICIIUX PacTeHUI
+51po

+IUToIIa3Ma

xpomaTodop

+XJ10pOI1/1IaCThI

+MUTOXOH/IPUU

Uto pa3BHBaeTCsA U3 CIIOP Y BbICIIHUX CIIOPOBBIX PacTeHUM
+rameTouT

criopodut

Uto pa3BHBaeTCA U3 3UTOTHI Y BBICIIUX CIIOPOBBIX PaCTeHUH
T10JI0BO€ TIOKOJIeHHE C FaMeTaHTHUsIMU

+0ecrosi0e TIOKO/IeHNe CO CIIOPAHTUSIMU

I'ae HaxoAMTCA MOJI0BOE M 0eCI0/10€ MOKO/IEHHE Y MXOB

+Ha OJHOM pacTeHUH

Ha pa3HbIX paCTeHUSX

N3 yero BeipacTaeT pacTeHue Mxa

+U3 CIIOphbI

W3 3UTOThI

M3 yero BeIpacTaeT KOpodouka y Mxa

13 CIIOpbI

+13 3Ur'0ThI

ITouemy nmpounecc o6pa3oBanus Topda cBsi3aH co charHOBHIM MXOM
MOX ToceJisieTcst Ha 6osioTe

+3a/iep>KUBaeT BJ1ary

+He THUET B TOJIILe OT/IO’KEeHUH

UTo CIy)KUT OrpaHUMYUBAOIINM ()aKTOPOM B IMKJ/Ie Pa3BUTHSA CIIOPOBBIX PacTeHHI
BO3JyX

+BOza

TeMrieparypa

CropbI Kakoro U3 Ha3BaHHbBIX PaCTeHH MPUMEHSIOT B MeTa/JIyPpruM, MUPOTeXHHKe,
MeJUI[UHe

TIaTIOPOTHUK

MOX

+111ayH

XBOLL

ITpeoOs1afaroiee MOKOJIEHHH Y MOX000pa3HbIX

+rameTouT

CcropouT

IIpeo6/1aaroiiee MOKO/IEHHH Y XBOI€00Pa3HbIX

ramMeTopuT

+criopout

CKO0/IbKO KJ/IeTOK B 3apOABIIIeBOM MellKe (>KeHCKUI ramerour)?
+8

6

4

2

0

ITonaB Ha pbUIbIie NIeCTHKA, NbUIbI|eBasa rpaHy’/ia B pe3y/bTaTe /ieJIeHUs JaeT HavaJo...
+reHepaTUBHOU K/IeTKe

+KJIeTKe KOTOpasi pa3BUBaeTCsl B MbLIbLIEBYIO TPYOKY

SIUL[eK/IeTKe

IToc/ie JocTHXKEHUsI TeHepaTHBHOM K/1eTKON HHU3a NMbUIbIeBOU TPYOKHU OHA /Je/TUTCA. ..
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Ha TpU CTIepMUst

+Ha JIBa CriepMus

STULIEK/IETKY U CTIePMMUIA.

IIpu ciussHUM criepMus ¢ AULEK/IeTKOM NMPHU ABOMHOM OIUIOA0TBOpPeHNH y I1BeTKOBBIX
obpasyercs

+UIIoWIHast 3UroTa

SHZI0CTIEpPM

WHTEryMeHT

WTTOTeLNi

C/vMsiHMe criepMus C [eHTPa/IbHOU JUIIOU/JHOU KJIETKOU MPH ABOMHOM OILI0/J0TBOPEeHUM
y IIBeTKOBBIX iaeT Ha4aJIo...

JUTIJIOUIHOM 3UrOTe

+3HA0CTIEpMY

WHTEryMeHTY

UTIOTeL1I0

YTo cofiepXUT NbUIbLieBoe 3ePHO?

LIeHTPa/IbHYI0 KJIeTKY

t+BereTaTUBHOE AP0

SAULIEKJIETKY

+ reHepaTuBHOE 7IpO

Kak Ha3bIBaeTcs )KeHCKHH 3apOCTOK y NOKPBITOCEMEHHBIX PacTeHuM?
ceMAIoykKka

+3apo/pbIlleBbIi MeIIOK

ceMs3ayaTok

M3 yero pa3BuBaeTcsi My)KCKOH 3apOCTOK y NOKPBITOCEMEHHBIX ?
+MUKPOCIIOPbI

MbUIUHKU

TBIYMHKU

3 yero o0pa3yercsi 3HAOCHEPM CEMEHHU MOKPBITOCEMEHHBIX...vceeessssnssns
CITOpBI

STULIEK/IETKA U CTIePMUST

+JUIVIOWIHOTO S/ipa U CliepMus

XapakTepHble UepTbl MOXOBU/HBIX. ..

+TIPUKPEIVIAIOTCSA K [T0YBe PU30H aMUu

+B TeJie 1peobJiajlaeT aCCUMUISALIMOHHAs TKaHb

TIPe/ICTaBJISIFOT COO0M TO/ILKO /IBY/IOMHBIE PAaCTEHUS
TIPe/ICTaBJISIFOT COOOM TOJBKO OJJHOIOMHBIE PAaCTEHHUSI

Y HUX BIIepBbIe B IBOJIFOLIUU TOSBJ/IIFOTCH KOPHU
XapakTepHble NPU3HAKH MOKPHITOCEMEHHBIX PAaCTeHHUH. ..
+KCHu/ieMa COCTOUT 13 COCY/I0B

+(opMUPYIOT LIBETKU

CeMeHa JIeXXaT OTKPBITO

KcuneMa 6e3 cocy10B

BO ¢7105Me HeT KJ/IeTOK-CITyTHUL]

B cocTaB 0K0/101{BeTHHUKA JABY/|0/IbHbIX PACTEeHHUH BXOJSAT. ..
+BEHUMK

+yareyka

TBIYMHKU

MEeCTUK

LIBETOHOXKA

CnopouT M0X000pa3HBIX COCTOUT M3...
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+KOpoOouKU

+HOXKHU

rayCTopuu (MpHUCOCKHU)

NIPOTOHEMBI

TIOKphIBasblia (MHY3Us])

pU30UI0B

IIpeacTaBuTe/ M CeMeliCTBa KPeCTOLBeTHBIE. ..
+Karycra

tropuuiia

+0OprokBa

ropox

apaxuc

daconb

ITanopoTHHKO0Opa3HbIe 00beJUHAKTCSA B FPYNITy BBICIINX PACTeHHI MPU3HAKAMH. ..
+Ha/Uure BereTaTUBHBIX OPTaHOB............cc...... ctebsist, TMCTHEB, KOPHS
+pa3MHOXKeHHe CTrIopaMy ¥ He00X0UMOCTb HaJTMUMSI BOZ[bI /I/1SI OTIJIOZAOTBOPEHHUS
JIMCTOPACIIOIOXKeHHe - CYyTIPOTUBHOE

O/IMHAKOBBIM TUII CIIOP

cniopoobpa3oBaHue 1 (hOTOCUHTE3 BCErza MPOUCXO/IAT Ha Pa3HbIX Moberax
Ilpu3HaKamMu OAHO/I0/IbHBIX PACTeHNH ABJIAIOTCS. ..
CTep)KHeBasi KOpHeBasi CUCTeMa

+Tapasuie/ibHOe )XUIKOBaHNe JIUCTa

+0JlHa CeMAI0/IA B CEMEHU

ceTyaToe )KUIKOBaHMe JIUCTa

[iBe CeMsiIoNA B CeMeHU

K 3e/1eHbIM BO/JOPOC/IAAM OTHOCATCH ...

+crniporupa

JlaMUHapus

pykyc

TTUHHYJISIPUST

+X/71aMUI0MOHa1a

+ yJIOTPUKC

CnopouT MOX000pa3HBIX COCTOUT M3...
MOKpbIBasbLia (MHAY3US)

pU30U/I0B

rayCcTopuH (IPHUCOCKH)

+KOpOoOOUKH

TIPOTOHEMBI

+ HOXXKH

CemelicTBa LIBETKOBBIX PaCTeHHH, OTHOCAIMECS K K/IacCy /IBYA0/IbHBIE,...
JIUIeHbIe

+11aC/IEHOBLIE

+6000BBIE

+30HTHUYHbIE

OpXU/IHbIE

3/1aKOBbIe

IlpeacraBuTen cemericTBa 6000BbIe. ..

pezauc

+TOpox

TIOJ/IbIHB

+cacosnb

JIaH/BILL
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+ cod

K npu3Hakam IBYAO/ILHBIX PacTeHU# OTHOCATCH. ..
+Hanuuue ByX CeMsi[|0/IbHbIX JTUCTHEB

+KOpHeBasi crcTeMa MperMYyI1leCTBeHHO CTep>KHeBast
JKUJIKOBaHUe JIMCThEB MapasiiesbHoe

KOpHeBasi CCTeMa TIPerMYyIlieCTBeHHO MOUYKOBaTast
3arac mUTaTe/IbHBIX BEIeCTB — B HJ0CIIepMe

Jinisi cemeiicTBa 3/1aKM XapaKTepHbI TaKue NMPU3HAKH, KaK...
17107, Kopobouka

CMelllaHHasi KOpHeBasi crcTeMa

COLIBeTHe T0JI0BKa

+I17107, 3¢PHOBKA

+/IMCTOBOE BJlaraaulie

3anacHbIMHU MUTATe/ILHBIMHU BellleCTBaMU CHHe-3e/IeHbIX BOI0POC/Iiei SIBJISIIOTCS ...
+BOJIIOTUH

JKUD

XpU30/1aMUHapyH

+1[MaHO(PULIMHOBbIE T'PAHYJIbI

JlaMUHapYH

TJIMKOTeH

K npu3HakaMm, yKa3bIBalOIiM Ha MPUHA/A/Ie)KHOCTh MX0B K BbICIIIUM PacTeHHAM,
OTHOCATCAL...

O0CMOTPOGhHBIHM CITOCOO MUTAHUS

CrOCOOHOCTH K /IbIXaHUIO

+auddepeHLMalvs BeTreTaTUBHOTO Tejla Ha OpraHbl

Ha/IMyue TKaHeu

+MHOT'OK/IETOYHbIE OPTraHbl pa3MHOXKEHUsI

HETIOJBM>KHBIA 00pa3 KU3HU

Ji7isi ceMelCTBa PO30LBeTHBIX XapaKTepPHbI MPU3HAKH. ..

JIereCTKOB 4

coliBeTHe TOJI0BKa

+TBIUMHOK MHOKECTBO

+yalemCcTUKOB 5

/1071 Aro/ia

Jnsi cemeiicTBa C/10)KHOLIBeTHbIE XapaKTepHbI TaKue NMPU3HAKH, KaK...
+117107, CeMsIHKa

T/710/], 3€PHOBKA

coliBeTHe KUCTh

+colBeTHre KOpP3MHKaA

COLIBeTHE 3aBUTOK

K 0ypbIM BoAOPOC/ISIM OTHOCATCA ...

criMporupa

+capraccym

BOJIbBOKC

dykyc

+/1aMHHapuys

xJjiopeJiia

Popa pacreHuii, oTHOCALIUECS K OT/Ae/Ny ro/IoCeMeHHbIe ,...

+KUIapUC

rajbMa

Oepe3a

H6amMOyK
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+/IMCTBEHHULIA

+ MOXX>KEBE/JIbHHK

IlpeacTaBuTe/ M CeMelicTBa Nac/eHOBBIeE. ..
LIMKOPUU

TIO/ICOJTHEYHUK

+TOMaThI

OOSIPBIIITHUK

+KapTodesb

+ Baksa’kaHbl

HNmeetcs 11 110/10BO€ Pa3MHO)KeHHE Y X/I0Pe/LIbI
Ja

+HeT

HNmeetcs 11 1n0/10BOe pa3MHO)KeHHe Y CIMPOrupbI
+aa

HeT

3pestblii ciopo¢UT TAMHUHAPUH 3TO

+IUNIouIHOe pacTeHue

rarjiouiHoe pacTeHue

B >KH3HEHHOM LMKJ/Ie Y MOXOBH/HBIX Mpeo0/iafaer
criopo¢uT

+rameTopuT

I'ameTouT MOXOBUAHBIX MpPe/CTaB/IEH

+ «mcTocTebebHBIM pacTeHHeM»

KOpPOOOUKOM 1 HOXKKOM

Cnopo¢uT MOXOBU/JHBIX NPeACTaB/IeH
«JTUCTOCTEOETEHBIM PAaCTEHHUEM»

+KOpPOOOUKOH M HOXKKOM

Yto pa3BUBaeTCAa U3 CIIOPbI MX0B?

+1IpoTOHEMA

KOpoOouKa Ha HOXKKe

J1a3MoJjieMMa

charHoH

Mo>xHO /1M CYUTaTh KYKYIIKHH JIeH 0fHO/{OMHbIM pacTeHuemMm?
Ja

t+HeT

Mo>kHO /1 CUUTaTh cparHyM OAHOAOMHBIM pacTeHuem?
+na

HeT

CoBpeMeHHbIe NaNlOPOTHUKOBHU/HbIE MPOU30LI/IA OT_
+/1€BOHCKUX TIPUMHUTHBHBIX MAallOPOTHUKOB
Me3030lCKHX CeMEeHHBIX MartlopOTHUKOB
T/IayHOBU/HBIX

30cTepoduIodUToB

Cnioco0HbI /i [1anopoTHUKOBHIHBIE K BTOPHYHOMY POCTY?
[la, TaK KaK y HUX UMeeTCs1 KamOuit

+HEeT, TaK KaK y HUX KaMOUil OTCYTCTBYyeT

B >KH3HEHHOM LMKJIe MPe00/1afiaeT CIOPOPHT Y....ceerrerersrecens
+I1InayHOBUAHBIX

+XBOIIeBU/IHBIX

+ITarnopoTHUKOBUHBIX

+I"onocemeHHBbIX

+ITokpbITOCEMEHHBIX
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MoX0BUHBIX

B >KH3HEHHOM LMKJIE MPe00/1aJaeT TAMETOPHUT Y..covurerereseenees
[TnayHOBUAHBIX

XBOLL|eBUIHBIX

[TarmopOTHUKOBUHBIX

['oiocemeHHBbIX

ITokpbITOCEMEHHBIX

+MOXOBUIHBIX

Jins cnop IlnayHa 0y/1aBOBHJHOT0 XapaKTePHO

+TranjIounaHOCTb

JWTIJIOUIHOCTD

TeTParyIOnJHOCTb

TTOJIUTVIOUJHOCTD

I'ametodur I1nayHa 0y/1aBOBHAHOTO NIPe/CTaB/IEH
ncroctebesTbHBIM pacTeHHeM

+3apOCTKOM

JIUTIOKOIEM

Korpaa npoucxoaut meio3 y njiayHoB

+TIpr 00pa30BaHUH CIIOP

ripu 06pa3oBaHUM rameT

Kakoe yc/i0Bre He00X0JUMO /i/Isi HOPMA/IBHOTO Pa3BUTHS 3aPOCTKa IJIAyHOB?
+cuM6u03 ¢ TprbHMLIel rpruba

Ha/Jluue pacripoCTpaHUTesel Criop

cuMOK103 C BOZIOPOC/IbIO

Ha/inyue a30THUKCUPYIOINX bakTepuid

MoxxHo 1 cuutath BCE nyiayHel paBHOCIIOPOBBIMHM PaCTeHUAMMU ?
Ja

+HeT

MoxHo i1 cuutatb BCE XBoLM paBHOCIIOPOBBIMM PAaCTeHUSIMH ?
+aa

HeT

OT/IMYNTETHHON 0COOEHHOCTHIO CIIOP XBOLEH AB/ISCTCH HATTUUHEC. ..c.vvervresessons
+3/1aTep

cTpobuI

criopouIIoB

CriopaHruo¢opoB

ITnacTuHka aucra [IluToBHUKAa MY)KCKOT'0 HEKOTOpPOe BpeMsi pa3BHBaeTCsl B MOYKAaX B
3emJIe, uepe3 Kakoe K0/IMUeCTBO BpeMeHH IJIaCTHHKA JINCTa MOSAB/IAETCA Ha/j
I0BEPXHOCTHIO II0YBbI?

+Ha TPeTuH roj

Ha BTOPOU rof,

BEeCHOM TepBoro rojia

OCEeHbI0 MepBOro roja

Ha TISATBIN TOf,

I'ae o6pa3yroTcs copychl y nanopornuka [I{uroBHMKa My»KCKOro
+Ha HWKHel TTIOBePXHOCTH Balu

Ha 3apOCTKe

Ha KOPHSX

y NarOPOTHUKOB COPYCOB HET

Korpaa nosBuanceh nepsblie ['o/10cemeHHble pacTeHUus1?

+50-250 mJ1. s1eT Hasaz

300 — 350 mJ1. 1eT Ha3aj
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00 mJs1. meT Ha3aj

50 mu1. j1eT Haza[

I'os10ceMeHHBIE MPOU30IILIH OT ....

JIeBOHCKUX MPUMHUTHBHBIX MAallOPOTHUKOB
Me3030MCKHX CEMEHHBIX MTarlOPOTHHKOB
+11a/1€030MCKUX CEMEHHBIX MarlOPOTHUKOB
T1/1IayHOBU/JHBIX

30cTepodriohuToB

TICU/IOTOBU/IHBIX

Kakue apomop¢o3bl npuBe/id K NOAB/IEHUIO I'0/I0CeMEeHHbBIX?
+pa3BuUTHe raMeTO(UTOB Ha Criopodure;

+T1epeHOC MbLIbLbI 10 BO3AYXY

+pa3sMHOXXeHHEe ceMeHaMU

peayKIust KaMOust

pa3MHOJKeHHe CIIopamMu

rameTo(uUT pa3BUBAETCS OTAENIbHO OT CIIOpOdUTa.

Ha criopouTe TIOSIB/SIETCS] KOPEHb, HACTOSIIIIYe CTe0esTb U JIMCThSI.
UYeMm npecTaB/ieH CIOPO(HUT ro/10CEMeHHBIX?
+nucroctebebHBIM pacTeHHeM

TMb/IbLIEBBIM 3€PHOM.

rarviOUHBIM 5H/I0CIIEPMOM C JBYMS apXerOHUSIMU.
OTCYTCTBYeT

UYeMm npeAcTaB/ieH MY)KCKOU raMeTo(UT ro/ioCeMeHHbIX?
nucTocTebe/TbHBIM pacTeHHEM

+IIbIIBLIEBBIM 3€pPHOM.

raryIouJHbIM SHAO0CIIEPMOM C IBYMsI apXerOHUSIMM.
OTCYTCTBYeT

YeMm npeAcTaB/IeH )XeHCKUH raMeTo()uT ro/i0CeMeHHbIX ?
nucroctebesTbHBIM pacTeHHeM

MbUIbLIEBBIM 3€PHOM.

+TarIONHbBIM SH/I0CIIEPMOM C JBYMSI apXerOHUSIMU.
OTCYTCTBYET

Ykaxure Bpemsi, KOTOPOe XBOMHKH XHBYT (CyLIeCTBYIOT) Ha YKOPOUEHHBIX moderax
COCHBI

+2-3 roga

rof,

4 ronma

5 net

MOCTOSTHHO, HUKOT/ja He OraJjat0T

Korpa nossBuiuceh ITokpbITOCEMeHHbIE pacTeHUs?
+30 M1 JieT Hazaf

00 M1 neT Ha3zaj

50 mn yieT Hazaf

200 mn et Hazaf,

I[IBeTKOBBIE IPOU30ILIN OT___

JIeBOHCKUX TIPUMHUTHBHBIX MAallOPOTHUKOB
+Me3030MCKHX CeMEHHBIX MarlOpOTHUKOB
T1a/1e030MCKUX CeMEeHHBIX MarlOPOTHUKOB
TJIayHOBU/THBIX

30cTepoduIoUTOB

TICUJIOTOBUHBIX

Bri0epure cemeiicTBa Ki1acca JIBy/10/1bHbIE
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+KpecToiBeTHbIE
+Po3011BeTHBIE
+bob6oBbIie
+IlaciieHOBBIE
+CJI0)KHOLIBETHbIE
JluneiiHbie
MST/TMKOBBIE
Bobi0epuTe cemelicTBa Ki1acca OHO/J0/TbHBIE
KpecrougeTtHsie
Po3oriBeTHbIE
bobGoBkie
[TacnieHoBBIE
Cr0oKHOL|BETHbIE
+JluneiiHbie
+MSATIUKOBBIE
Bbi0epuTe U3 CIIMCKa Mpe/iCTaBUTe/Ield, KOTOPbIe 0THOCATCA K ceMelicTBy KpecTonBeTHbIe
+paric

+ropumiia
+Karycra

+pepuc

KTyOHMKa
¢buzanuc

MO/ COTHEYHUK
JIyK

cost

Bbi0epuTe M3 ClIMCKa Mpe/iCTaBUTe/Iel, KOTOPbIe 0THOCATCA K ceMelicTBy Po3o1BeTHBIE
+K1yOHMKa
+yepelrHsa
+MasHa

+510/10H51

paric

Jlomyx

aKar[ys >keyras
JIaH/TBIIIT
Bobi0epuTe U3 ClIMCKa Mpe/CTaBUTe/Ield, KOTOPbIe OTHOCATCS K ceMeiicTBy boOoBbie
+K/eBep
+/11o11epHa
+akanus >xkesras
+coga

MajiMHa

Kamycra
KapTodesb

JIAJTAA
Bri0epuTe 13 ciicKa MpeACTaBUTe e, KOTOPbIe 0THOCATCA K ceMmeiicTBy Ilac/ieHoOBbIe
+KapTodesb
+Tabak AyIUCTbIN
+¢uzanuc

+repery

paric

yepelrLHs

KJIeBep

KYKYypYy3d

39



Bbi0epuTe 13 CrIMCKa Mpe/CTaBUTe/Ied, KOTOPbIe 0THOCATCA K ceMelcTBY C/10)KHOI[BEeTHbIe
+I10ICOJTHEUHUK

+MaTb-1U-Mayexa

+omyx

+acTpbl

cost

puc

YeCHOK

A010Hs

Bbi0epuTe M3 CMIMCKa Mpe/iCTaBUTe e, KOTOPbIe 0THOCATCA K ceMeicTBY JIn/ieiHbIe
+IIyK

+4eCHOK

+criap>xa

+/1aH/bIII

NeTyHUU

MO/ COJTHEYHUK

caxapHbIH TPOCTHUK

nepet|

Bobi0epuTe u3 CrIMCKa Mpe/CTaBUTe/Ied, KOTOPbIe OTHOCATCS K CeMeNCTBY 3/1aKu
+0BecC

+KyKypy3a

+puc

+caxapHbI TPOCTHUK

pexnuc

BHKa

Tabak AyLUIMCTBIN

MaTb-H-Mayexa

IIpeacTraBuTeieM cemelictBa Bo0oBbIe SB/ISAETCA. ..
+akarus Oeas

OOSIPBILITHUK KPOBaBO-KPACHBIM

yepemyxa 0ObIKHOBEHHast

JKAUMOJIOCTb JieCHast

COop xBo1el 0CyIeCTB/ISIETCS B NnepuoAbl.
3UMHUI

3UMHe-BeCeHHUHU

OCeHHe-3UMHUU

+BeCeHHUI

+neTHu

IIpu MOHTHPOBKeE pacTeHMil, MpPe/jHAa3HAYEHHBIX /I/Isl XpaHeHHUs1 B repdapum,
HCNOJIB3YHOT. ..

TJIOTHYIO I[BETHYIO Oymary

KaHLIe/ISIPCKUM Kiler

+K/elikble OyMa)KHbIe TTOI0CHI

TIJIOTHYIO TEMHYIO OymMary

+TUIOTHYIO CBET/TyIO Oymary

C0o0p B NPOBOAUTCS B nepuoAbl.
+1103JHeBeCEeHHUI

+neTHu

paHHEeBeCeHHUU

paHe-0CeHHUM

M03JHeOCEeHHUMN
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Ilpu cOope oayBaHUYHKA JIeKapCTBEHHOr0 HE00X0/[UMO /IOTIO/THUTE/IbHO YUUTHIBATh U
3anMCbIBaTh HAa 3TUKETKax...

+0KpacKy KOpHeBOM CUCTEMBI

JUIMHY pacTeHUst

dhopmy ctebmst

+0KpacKy s13bIYKOBBIX JINCTHEB

pacroso)keHre Hapy KHbIX JIMCTOUKOB 00epTKH
Ilpu cOope MaH)XeTOK He00X0AMMO AOMO/THUTE/THHO YUHTHIBATh M 3alHCHIBAaTh Ha
THKeTKaX...

JUIMHY pacTeHUst

dhopmy crebmst

+1IBET JIMCThEB

XapakKTep pacceueHusl JIMCTHEB

+0KpacKy KOPHEBOM CUCTEMBI

CorieTHe C/10)KHbIN 30HTHK o0pa3syercs y...
MOPKOBHU

TILEHUL[bI

JyKa

+yKpoIia

Corerne KHCTh 00pa3yercs y...

MODKOBU

TM0/ICOJTHEUHUKA

yKpora

+KamycThbl

ConBerne MeTesIKa odpasyercs y...

+oBCa

TILIEHUL[bI

PKU

STYMEHST

Corgerne MeTe/IKa oopa3syercs y...
yepemMyxu 0ObIKHOBEHHOM

+CcUpeHu 0ObIKHOBEHHOM

NeHbBI 0OBIKHOBEHHOM

aKal[iu >KeJITon

Corerne pa3Bu/inHa odpa3yercs y...

upuca

I'BO3JMKH

pOMaILIKU

+He3a0y1Ku

IlpeacraBuTenem cemericrBa bobOoBbie ABIsieTCA. ..
+IOHHUK OebIit

racJjieH C/1aJKO-TOPbKUI

MSITJIUK JIyTOBOM

0/lyBaHUYMK OOBIKHOBEHHBIN

IIpsiMocTosTunii THII CTE0/Is1 XapaKTepeH JJIsl. ..
+e>ku cOopHOM

rOpOILIKA MBILIHHOTO

OyApHbI TUTIOIeBUAHON

JlarTyaTKy I'yCUHOU

ConBerne MMTOK o0pa3yercs y...

+516/10HU

CMODPOJVHBI
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TpYLIN

BUIITHU

BereraTuBHOE pa3MHO)XeHHeE CTeD/IeBbIM YepeHKOBaHHEeM XapaKTepHO AJIA. ..
MaJliHbI

+CMOpPOJUHBI

BUIITHU

TpYLIN

Pa3MHO)XeHHe YCHKaMH XapaKTepHO AJIA. ..
CBEKJTbI

+KTy OHUKH

YyecHOKa

OpIOKBBI

Bomnpocsi onpoca no Teme: « «ILlapcTBo I'puobl. IlapcTBo pacTeHusi. Oco0eHHOCTH
cTpoeHusi. BupoBoe u Mopgosiornueckoe pa3sHoodpasue»»

1. CKO/IbKO BH/IOB TPUOOB M3BECTHO HayKe?

2. Kak Ha3bIBaeTcst TpuOHMILIA?

3. Kak Ha3bIBatOTCSI HUTU TPUOHULIBI?

4, Kakue opraHou/ipl OTCYTCTBYIOT B K/IeTKaX HAaCTOSIIUX TPUOOB?

5. KakoBbI 0COO€HHOCTH CTPOEHHUsT KIIETOYHOU 000/I0UKH HACTOSIIUX TPUOOB?
6. KakoB THIT TUTaHKs TPUOOB?

7. B kakoii ¢popMe OTK/IaIbIBAeTCS 3aTlaCHOM YTJIeBOZ, y TPUOOB?

8. Kakue dopmbl 6eCriosioro pa3sMHO>KeHUsT XapaKTepHBI [17isi TPUO0B?

9. Kak Ha3bIBaeTcs MuLle/vii rpuba, OTIeTarOLMi KOPHU ZiepeBa v Jjaxe
TIPOHUKAIOLLIMM BHYTPb €r0 KIeTOoK?

10. Kakue BelijecTBa roJiyuaroT KOpHHU ZiepeBa OT MULe/IUs Tpruba’?

11. Kakue BelljecTBa nosyuyaeT MULIe/IMI OT KOpHeH iepeBa?

12. Kakoe 3HaueHMe UMeIOT TPyOOUKU Y MJIACTUHKY Ha HYKHeN YacTU LUIATKA
TIJIOZIOBOTO TeJia rprba?

13. Kakue pa3HoBuiHOCTH TUMeHO(0pa Y 6a3ujuanbHbIX rprUOOoB.

14. Kak npoucxoaut 6ecriosioe pa3MHOXKeHHe MyKopa?

15. Kak npoucxoauT mosoBoe pa3sMHOKeHre MyKopa?

16. Yem rpubHUIIA TTEHULWA/IIA OT/IMYAETCS OT TPUOHULIBI MyKOpa?

17. Kak ncnonb3yercs neHULAILI?

18. KakoBbI 0COO€HHOCTH CTPOEHHUS PONIKEN?

19. KakoBbl 0cO6eHHOCTH 6eCTIo/I0r0 pa3MHOXKEHHs APOXOKeH?

20. Kaxk 1cnonb3yroTcs ApoxKu?

21. K KakoMy Kj1acCy OTHOCATCS TTIeHULIAJIL, JPOXIKU?

22. Kakoii rpu6 OTHOCUTCS K 3UrOMUIIeTam?

23. Kakuie rpu0bl OTHOCSTCS K 023U/ IUOMULIETaM?

24. Kakuie rpubbI OTHOCSTCS K aCKOMHUL[ETaM?

25. CKOJIBKO sifiep B K/IeTKaX IIATIOUHbIX TPUOOB?

26. W3 Kakux yacTeli COCTOUT IJIOZ0BOE TeJI0 LIIATIOUHOT0 Tprba’?

27. Kakue rpubbI-1apa3uThbl TIOPaXKaroT 371aKU?

28. Kakoii rpu6-riapasuT rnopaaet KapTodesis?

29. Kakuie rpubbI-riapa3uThl OpPa)karoT /1epeBbs?

30. Kakue meps1 HanOonee 3¢ dexTrBHBI A/151 60pb0BI C rprbamMu-TIapasuTaMu?
31. I'me BCcTpeuaroTCs NMLIAUHUKYA?

32. Kakue ¢prk0OMOHTHI BCTPEYAIOTCS B JIMIIAHHUKAX?

33. Kakuie MUKOOMOHTBI BCTPEUAIOTCS B JIMIIAHUKAX?

34. Kak pa3mMHOXaroTCs JIMIIaiHUKU?

35. Ha Kakue TUTIbI AeNSTCs TUIIaMHUKA B 3aBUCUMOCTH OT BHEILIHero 06/iMKa?
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36. Kakue pa3HOBH/JHOCTH CJIOEBMIIA JIUIIIAWHUKOB PA3/IMUAIOT B 3aBUCHMOCTH OT
0CcoOeHHOCTeH pacIioyioykeHus rud rpuba v BOIOPOCIen?

37. [Touemy uIIaHUKY Ha3bIBAlOT OMO/IOTMYeCKUMU UHAUKAaTOPAMHK YHACTOThI
BO34yxa?

38. [Tepeunciivte cucTeMaThuecKue KaTerOpuu, Ha KOTOphbIe e/IMTCs LapcTBo PacTenus
B MIOpS/IKe YKPYITHEHUS.

39. Ha kakue nozjapcTBa eMrcs napctBo Pactenus?

40. Kakue pacTeHus1 OTHOCATCS K HU3LLIUM CIIOPOBbIM?

41. Bopgopocin, KoTopbie HAXOAUTCS B TOJILLE BOAbI BO B3BELLIEHHOM COCTOSIHUW WU
aKTUBHO I1/IaBalOT, HA3bIBAKOTCA .......... , Te, KOTOpbIe BeJyT MPUKPETJIeHHbIN 00pa3 KU3HU —
42. Teno Bogopocnel Ha3bIBAETCA .......... , WIH ...........

43. KrneTtku Bosopoc/ieli moBepx Ija3MajeMMbl UMEIOT .......... U3 .oooeennne

44. X0poniacTsl BOAOPOC/Ie Ha3bIBAKOTCA .......... , B HUX CoJiepKaTcsi 0coObie
CTPYKTYPBbI, BOKPYT' KOTOPBIX OTK/IaZIbIBAETCSI KPAXMaJl — ...........

45. @dopMbI 110/I0BOTO TIPOLIECCa Y BOAOPOC/Iel pa3HOOOpa3sHhbI — .......... s eeeeennne s eeeeennne ,
.......... 1 SO

46. SANeK/eTKN pa3BUBAIOTCS B XKEHCKUX TAMETAHTUSIX — .......... , CTIepMaTO30U/bl — B
MY>KCKHX TaMeTaHIHAX — ...........

47. Y Bogopocieit U3BeCTHbI TpU (OPMBI PeJyKLIMY TeHeTUUeCKOro MaTepuasa — .......... ,
.......... 0 % U

48. Y GOMBIIMHCTBA BOJOPOC/IEN B )KU3HEHHOM ILIMK/Ie ITpeo0sIafaeT .......... dasza.

49. [ToaBM>KHBIE CITOPBI BOAOPOC/IeN Ha3bIBAKOTCA .......... , HETIOJIBIDKHBIE — ...........

50. Otpgen 3eseHble BOAOPOC/IU BK/IKOUAeT OKOJIO .......... BUJIOB.

51. UeM cTpoeHHe XJIOpeJI/Ibl OT/IMYAeTCs OT CTPOeHUs XJIaMUIOMOHA/bI?

52. Kak nporcxoauT pasMHOKeHue XJ10peiibl?

53. Kak Ha3bIBaroTCs COPHI XJTAMUOMOHAbI?

54. Kak Ha3biBaeTcs Tesio BoAOpOC/ei?

55. [IpuBeyTe IPUMEPHI TPEX TIpe/iCTaBUTe/e OHOKIEeTOUHBIX BOJJOPOCIeN?

56. Kak ocyiecTBisieTcs: 6ecrionoe pa3MHOXKEHHUEe X/IaMUJOMOHA/IbI?

57. Kak ocy1ecTsiisieTcs 110/10Boe pa3MHOKeHHe X/1aMU0MOHa/bI?

58. Kak ocyl1jecTB/sieTcsl pasMHOKeHYe XJI0peJlyIbl?

59. Kak ocy1ecTs/isieTcs 110/10Boe pa3MHOKeHUe CIIMPOTrvphbI?

60. UeMm nipeficTaB/ieH Criopo(UT JaMUHApUU?

61. I'ne pasBuBarOTCsA raMeTaHI UM y JlaMUHapUu?

62. Kak Ha3bIBalOTCsl raMeTaHTUM Y BOJOPOC/Iei?

63. Kakoe rokosieHve ripeobiajiaeT y 1aMAuHapyu ?

64. Kakue Bo10poC/iv 0OUTAIOT Ha CaMbIX OOJBIINX TTyOHUHaX?

65. Otpen MoxoBuHbIe HACUUTHLIBAET B HACTOSLL[ee BPEMH .......... BHU/IOB.

66. B >XM3HEHHOM I[UK/Ie MOXOBU/JHBIX MTPe00/IaaeT ...........

67. Moxoo06pa3Hbie pa3MHOMKAKOTCS ...........

68. Criopbl, Kak M y BCeX BBICIIIUX PACTEHUM, 00pa3yroTcs .......... , 1 UMEIOT .......... Habop
XPOMOCOM.

69. CriopouT MXOB IpeACTaBJIEH ...........

70. 'ameTO(UT MXOB MpeJCTaBJIEH ...........

71. "ameTo(UTHI HAa3bIBAKOTCS ABYAOMHBIMU, €CIH ...........

72. AHTepua¥Y M apXeroHu y MX0B 00pa3yroTcs Ha ...........

73. [To Mopdosioruueckum 0CoOOGeHHOCTSM CTIOP MXU OTHOCATCA K ......... pacTeHusIM.
74. J51st CTUSTHUS TIOJIOBBIX KJIETOK HE00X0UMA ...........

75. [Tocsie onofOTBOPEeHUs U3 3UTOThI Pa3BUBAETCH ...........

76. W3 criopel MXa pa3sBUBAETCA ...........

77. YemM nipesicTaBieHO Gecriosioe MoKoJieHre KyKyIIKWHa JTbHa?
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78. YeM mipezicTaB/IeHO T10JI0BOE TTOKOJIeHHe KYKYIIKWHA JIbHA?

79. ITepeuncivre rarioMgHele CTPYKTYpbI MXa.

80. Yro npezcTapiiseT coboi rameToUT KyKyIlIKHHA JIbHA?

81. Yro nipefcTaisieT co60i criopodUT KYKYIIIKWHA JTbHA?

82. Korza npoucxout Melio3 B LIUK/Ie pa3BUTHS Mxa?

83. OTMuaroTcst i MOp(OIOTHYeCKH CrOpbl MXOB?

84. OT Kako# rpyribl BOAOPOC/Iel TIPOU30IILIY BhICIIME Ha3eMHbIe PaCTeHUs ?
85. CKOJIBKO BU/IOB HACUMTBIBAIOT COBPEMEHHbIe [/IayHOBU/HbIE, XBOL|eBUHEbIe,
MaropoOTHUKOBU/IHbIE?

86. Yem nipezicTaBieH CriopohUT U raMeTo(dUT ryiayHa O0y/1aBOBHAHOTO?

87. Uem npejicTaBsieH criopodUT v raMeTohUT XBOI1la I10/IeBOro?

88. YeM npesicTaB/ieH CIOpoGUT U raMeTO(UT L{UTOBHHUKA MYKCKOTO?

89. OpHOZOMHBIEe WK IBYZIOMHBIE 3apOCTKH Y TijlayHa Oy/1aBOBUHOTO, XBOIIA
T10JIEBOT'0, IIIUTOBHUKA MYKCKOI0?

90. Kora ripoucxoauT mMeiio3 B LIMKJ/Ie MylayHa 0y/1aBOBU/IHOTO, XBOIIla TI0IEBOTO,
L[UTOBHUKA MY>KCKOI'0?

91. [TnayH 6y/1aBOBUAHBIN, XBOII] TT0JIEBOM, LIUTOBHUK MYKCKOU PacTeHHUS
PaBHOCIIOPOBbIE?

92. [TnayHbl, XBOLLM, MAIIOPOTHUKY — KaKHe U3 3TUX PaCTeHUM TOILKO PaBHOCIIOPOBLIe?
93. Kakue pacTeHusi UMeIOT CIIOPbI C 3/1aTepaMu’?

94, CpaBHUTe CTpOeHMe MariopoOTHUKA U Mxa. B uem oTiimuus?

95. YeM nipesicTaB/ieH CIOpo¢UT MarnopoTHUKA U CIOPO(UT Mxa?

96. Uem nipe/icTaB/ieH TaMeTO(GUT MariopoTHUKA U raMeTOhUT Mxa?

Tema: «IlapcTBo JKuBoTHble (Animalia). [Toaapcrso ITpocreiimue (Protozoa).
IMoauapcrBo MHorok/sierounnie (Metazoa). XapakTepucTuka U (puioreHeTuyecKue CBA3HM
THUIIOB»

Komnbromeprnoe mecmupoganue (TCk):

Bbibepume 00uH uau HeCKO/bKO 8apUAHMO8 0meemos:
CB000AHO)KUBYII[UMH )KMBOTHBIMH AB/IAIOTCA. ..
+IIUABKa

+0enka

ackapuja

TeYeHOUHbIN COCabILUK

MaJIIPUUHBIN M1a3MOIUN

Ilapa3uTamMu AB/IAIOTCA OAHOK/IETOUHBIE. ..
+/1erdlIMaHur

+nsambun

3BIJIeHa 3e/ieHast

VH(y30pus-Ty(esbKa

ame0a 0OBIKHOBEHHasI

Ameba yjanseT HerepeBapeHHbIe 0CTAaTKH MUIIH Yepes...
+TI0BePXHOCTD TeJa

TIHITIeBapUTEIbHYIO BaKy0Jib

COKpAaTHTebHYIO BaKyOJlb

+riopommny

CTUTMY

CermMeHTaI[UA Te/Ia YeTKO BbIPaXkeHa y...
+/IeHTeL]a IUPOKOTO

+0BIUBLETro LIeIHS
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acKapu/pl

[1IeYeHOYHOI'0 COCabIIUKa

TJIaHapyuu

ITeyeHb yesl0BeKa NMOpPa)kawoT...
+KolIllaubs ABYYCTKa

9XUHOKOKK

+ackapuja

oCTpHULia

ObIUMIi 1]eTIeHD

K 6ecrio3BOHOYHBIM )KHBOTHBIM OTHOCSITCA. ..
+I17I0CKHEe yepBU

+TUPOUHBIE T10JIUIIbI

3eMHOBO/{HbIE

JIAHL[eTHUKU

IpeCcMbIKaroLuecs

IleyeHOYHBIN COCA/IBIIVK Pa3BUBaeTcs B...
royBe

opraHu3Me pbid

OopraHusme Myx

+BOJe

+opraHr3Me MOJIJIKOCKOB
IIpucyTcTBHe ackapu/bl B OpraHu3Me uejioBeKa IIPUBOJMT K...
+II0BpeXXIeHUI0 ITeYeHu
+II0BpeXX/IeHUI0 CTeHOK KUILIeYHUKA
+aHeMuu

TOKCUKO3Y

TIOBPEKEHUIO CTeHOK JKeslyJKa
OcTpuubl y YesioBeKa 00UTAloT B...
JIBeHa/ILIaTUIIePCTHOM KHUIIIKe

NeyeHu

Kesyke

+TOJICTOM KHUILIEYHUKE

+HWKHEM OT/iejie TOHKOI'O KUIlIeYHHKa
K 6ecrno3BOHOYHBIM )KHBOTHBIM OTHOCSITCA. ..
+I17I0CKHEe YepBU

JIAHL[eTHUKU

3eMHOBO/{HbIEe

TIpecMbIKaroLrecs

+TUPOUIHBIE T10JIUTIbI

B Bojoemax pa3sBMBaKOTCA. ..

ObIUMiA 1]eTIeHb

+IIMPOKUH JIeHTeL]

JIOXKJI€BOW UepBb

MaJISIpUMHBINA [171a3MO/IUN

+I1aHapUs

IIpoMe)XyTOYHBIMHU X035ieBaMH IIMPOKOro JieHTela AB/IAKTCA. ..
MOJUTFOCKH

+pauku

cobaka

+pbIOBI

yesi0BeK

Ilapa3uTamMu ue/i0BeKa AAB/IAKOTCA. ..
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Me/1y3bl

+MaJIsipyiHbIe 171a3MO/IUN

Me/IBe/IKU

+0CTpULbI

KOMaphbl

IleyeHOYHBIN COCA/IBIIVK Pa3BUBaeTcs B...

1oyBe

OpraHu3Me pbid

OpraHusMme Myx

+BOze

+opraHr3Me MOJIJIOCKOB

HekoTopbie 0/JHOK/IeTOUHbIE OPraHNU3MbI JKXHBOTHOU IMPHUPO/IbI TO/J00HBI 110 CBOUM
CBOMCTBAM PAaCTeHHUSIM, UX HA3bIBAKT .............
+¢uTodnarensTel

(bUTO3001UTHI

(bUTOPUHOLIUTEI

300(bUTOH

IuTonyia3ma y npocrediux AU(PepeHIHPOBAHA Ha..ccuveersressersses
+3KTOIl/1a3My

+3HA0MIa3My

Me3011a3My

Me3o7iepMy

Cnoco6 nuTaHusA MPOCTEeHIINX, IPH KOTOPOM BOCIIPHHHUMAETCS MHUIIA U3 PacTBOpa BCceM
TeJI0M

+Carpo30iHbIN

r0JI030MHBIN

Ha3BaHue CTPyKTYpHI IPOCTEHIINX, I/ie IPOHCX0UT (OTOCHHTE3
+Xpomarodopbl

XpOMOCOMBI

XJ10pomiacThl

[TumeBapuTesbHbIE BaKyO/IU

ITo/10BOE pa3MHO)KeHHe MPOCTeHIINX, KOrAa MPOUCXOJUT 00MeH raMeTH4eCKUMHU A/ {paMH
Ha3bIBaeTcs

+KOHBIOTallUs

LIM30T OHUS

ooramust

roJioraMusi

Kakoi#i Tun npejcraB/ieH Han0o/iee NPUMHTHBHBIMHM OPraHW3MaMHM Cpe/id BCex
npocrefmmux?

+CapkoMacTUrogopsl

AnuKoOMIIeKChbl

KopHeHOXKHU

Nudy3opuun

B coctaBe Tuna CapkomMacTurogopsl BbIAe/JIAI0T MO/ THIIbI
+Capko/oBble

+)KTryTUKOHOCL{bI

CnopoBUkHU

Wndyszopun

Mukpocnopuanu

K nmapa3suTu4ecKuUM KT'YyTUKOHOCIAM OTHOCHTC....ueeeueessncenne
Iwu3zeHtepwuiiHasi ameba

+TpuraHocomsl
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+JlelilIMaHUM

+JIambsust

+TpuxomoHaza

[Incrocoma

Kokumaus

ManspuiiHbli 11a3smMo

IluTaHue, JpIXaHHe U Bbljie/IeHHe 00eCreuynBaeTcs BCeil IOBEPXHOCTHIO
+CIriopoBUKOB

NHudy3opuii

Awmeb

dopamuHudepoB

ITo/10BOe pa3mMHoO)KeHHe Ma/IIPUMHBIX I/Ia3MO/UeB MPOUCXOAUT B OPraHu3Me
+Komapa

YesoBeka

Myxu Lene

TapakaHa.

@®opma Tena y uH(y30pHuu NOCTOSIHHA, TAK KaK 0HA CHapY)KH MOKPbHITa
Kytukynon

[Tna3maTrueckoit MmeMbOpaHo

+I1enmukynou

K CIOpPOBUKAM OTHOCATCS..ouveeeveserseeccss
+Tokcormiasma

+MansipuitHbIN 11a3Mo Ui

Kokunaus

NxTtuorupyc

[Tapamerjys

OnanvHa

B opranuzMe ue/ioBeKa IJIa3MOAMH Pa3MHO)XAKTCA 0eCro/IbIM IyTeM C 00pa30BaHHEM
NMPOMEXXYTOUHBIX (JOPM B BHJIE......ccererueeenes
+1IM30HTOB

+Mepo301/ 0B

+raMOHTOB

CIIOPO30U/I0B

LUTO30M/IOB

Bopsra otHoCcHTCA K THITY .
KuieynonosioctHbie

+TyOku

['pebHEBUKH

ITnockwre yepBu

Ha3zoBuTe THI )XMBOTHBIX [|/Is1 KOTOPBIX XapaKTepHa pajiuajibHasi CAMMETPHUA Te/ia, a TeJI0
COCTOMT U3 3KTO- U JHTO/AePMBI.
+Ku111eyHOo/I0CTHBIE

['y6ku

['pebHEBUKH

[1ockue yepsu

Urnokoxue

IInockue uepBM - )KMBOTHBIE
+T1epBUYHOPOTHIE

BTOPUYHOPOTHIE

Kpyribie yepBH - )KMBOTHBIE
OecrosioCcTHBIE

+T1epBUYHOIIO/IOCTHBIE
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BTOPUYHOITIO/IOCTHBIE

JKuBs B KHIIeYHHKe Ye/I0BeKa WIN )XKMBOTHBIX, I'/ie KOJIMYeCTBO KHC/I0P0/a OrPaHNueHo,
MHOrHe IJIOCKHe YepBHU pa3BU/IN THI /{bIXaHUS.

a3pOoOHbBIH

+aHa’poOHbIN

K tuny Ilnockue yepBH OTHOCATCHA K/TACCHL.eeeeseeeessaeeees

HemaTobl

+TpemaTo/bl

+1lectoabl

+PecHnuHble yepBu

[TusiBku

Onuroxetsl

Mapura TpemMaToj pa3BUBaeTCs B OpraHusme X035IMHA
IIpomexyTOUHOrO

+1ebUHUTUBHOTO

JonoysHUTeIbHOTO

IIpeacTaBuTe/ M 3TOr0 TUIIA YepBell XapaKTepU3yHTCA MeTaMepHeild, Ha30BUTe THIL.
+KosbuaThie uepBu

Lectoapl

Kpyriible uepsu

[TusiBku

CamMbIM NpPOLBETAIMM TUIOM (10 KOJIMUEeCTBY BH/0B) B apcTBe JKMBOTHBIX —
Tun Xopaoseie

Kpyriible uepsu

+UneHucToOHOTUE

Hacekomebie

KuieyHonosoctHble

Y BOAHBIX Y/IEHHCTOHOTUX /ibIXaTe/JlbHas CUCTeMa NpeAcTaB/ieHa .
Jlerkumu

+)Kabpamu

Tpaxesvu

CUHTaloT, UTO YWICHHCTOHOTHE 0epPyT Haua/i0 0T MPUMHUTHBHBIX yepBe.
+Kompuatbix

[Tnockux

Kpyrabix

Y npeacraBuTesied TMIA TeJI0 MOKPHITO MaHTHEM.
+MoJirocku

Nrnokoxue

KumeynonosoctHbie

Pakoobpa3sHbie

CuMTalT, YTO MO/UTIOCKH 0epyT Hauaio 0T NPUMHTHBHBIX yepBe.
+KonbuaThix

ITnockux

Kpyrabix

K ¢uTodiarensitam oTHOCUTCS .

+3OBr/eHa 3eyieHast

Nudy3opus

Ameba 0OBIKHOBEHHasI

MansipuiiHbIi 11a3MOUA

Kakue npocreiiiiine iMeOT Hapy>XHbIN IMTOCKe/eT B BU/ie PAKOBUHBI?
+®opamuHudepbl

OnanvHel
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BosbBokc

[TanmoprHa

OpraHenibl JBH)KEHHUS MPOCTENIINX MPE/JCTAB/IEHBL.....cccveeerueenes
TpuxoLUCTbI

+PecHyuku

+XKryTrku

+IIceBmomoauu

[Tapanoguu

dopamuHU(epbl OTHOCATCA K .

+CapKoJ0BbIM

JKTyTUKOBBIM

CnopoBukam

Nudy3opusm

'ybkam

Ha3oBuTe opranusm, KOTOphIi BbI3bIBaeT 3a00/1eBaHle aMe0Has3.
Awmeba nipoteii

+Jln3enTepuiiHast ameba

Cocyasi uHQy3opus

[ManuupHas uHdy3opus

Pagyonspus

Nosema apis u Nosema bombycis oTHocATCS K THITY .
+Mukpocriopuanu

Kunpocmopugum

CriopoBuKHU

Nudysopun.

Jins napamMenyiy XapakTepHa I{UTO0/I0ruyecKas crerjuaausanus, KoTopas BbIpa)kaeTcs B
Ha/IMYUH

+Ilepucroma

+Tpuxorucr

+I'notku

[TceBponoauit

Krytukos

Cnukyn

Kakas uHdy30pusi napasuTupyer y pbi0, npuyeM napa3suTHPYyeT OHA JIMIIb YacTh [{HK/IA,
a B IPyrod 4acTH OHKJ/IA - CBO0O/HOXKUBYIIAsL.

+Uxtnadrupyc

OnanvHa

Wndy3opus Tydenbka

banantuguii

Y kakux uepBeH O0TCyTCTBYeT MUllleBapuTe/IbHasl CUCTEMA, a MUTaHUEe OCYLeCTB/IAeTCs
yepes NOKPOBbI?

+1ecronpl

Tpemarogbl

Hemarogbl

AHenuapl

Ha3oBuTe THII HEPBHOM CHCTeMBbI y IpeAcTaBuTe/1ed Tuna KuiieuHonosiocTHele.
+AuddysHas

I'anrnuosHas

TpyOuatast

ITosi0BO3pesnas - crapusi reIbMMHTOB Ha3bIBaeTCsl .
+Mapura

Nwmaro
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JInunHoyHasA popMa TpeMaro/| pa3BUBaeTCsl B OpraHusme X035IMHA.
+IIpomexyToYHOro

HedbrHUTUBHOTO

Ilapanoanu UMeKTCA Y HEKOTOPBIX NpeACTaBUTe/Ied THIa .
+KosbuaTbie yepBu

Kpyrible uepsu

UeHucTOHOIME

Wrnokoxue

Bce npejcraBuTeniu TUNA Be/lyT Mapa3uTHYeCKHil 00pa3 KU3HH,
Mopa)kasi HCK/TIIOYNTETbHO MPECHOBOAHBIX U MOPCKHX PbIO.

Mukpocropuguu

+Kuugocnopuguu

CnopoBUKHU

Wudy3opuu

['y6ku

CapkomacTuroopsl

JI/If1 4IeHNCTOHOI'MX XapaKTepHa M0JIOCTH TeJsia.

[TepBruHas

+BTtoprunas

TpetnuHas

BepHoro oTBeTa HeT

Y Ha3zeMHBIX YWIEHHCTOHOI'HX AbIXaTe/JbHas CHCTeMa NpeAcTaB/ieHa u/nnm

Kabpamwu

+Tpaxessmu

+JlerouHbIMM MellIKaMu

CuuTalT, YTO YWIEHHCTOHOT'He BOSHUK/IU B .

Kembpuu

+JlokeMbOpun

Tpuace

Kapbone

[eBoHe

Y npepacraBuTe/Ied THIIA pajuaabHasA CHMMeTpHA TeJla, a THYMHKA Y HUX
ABYCTOPOHHE CHMMeTpPHUYHa, KPOBEHOCHAs CCTeMa He 3aMKHYyTas.

+Urnokoxue

UneHucroHorue

KumeynonosoctHbie

ITnockue yepBu

ITo KaKkoH NMpPHUYHHE Y MOPCKHX U Napa3uTHYeCKHX NMPOCTEeHIINX 0TCYyTCTBYIOT OpraHe/ljibl
BBIJIC/TICHHMA?.....ceeeeeernnees

+KneTouHas )KUZKOCTb U30TOHUYHA 110 OTHOLLEHUIO K JKUJKOCTHU BO BHELLIHel cpejie
KseTouHast >KHWJKOCTb TUIIOTOHMYHA 10 OTHOLIEHUIO K JKUJKOCTH BO BHEILIHel cpejie
KneTouHas >KWJKOCTb TMIIEPTOHMYHA 110 OTHOLLIEHUIO K )KU/IKOCTU BO BHEILIHel cpefie
B okpy»katorieit )KuJKOCTHA JOCTaTOUHO KMC/I0OpOo/ia

Buosiornueckoe 3HaueHHe KOHBIOTALMH Y HH(Y30PHI 3aK/THOUACTCH B..eveerreesecseeens
YBenuueHuu 4MCIeHHOCTH

O6pa3oBaHUU IUCT

+0O06MeHe Hac/ie[ICTBeHHOW MH(OpMaLyei

O6pa3oBaHUU KOJIOHUH

Becnosioe pasmMHo)xeHHe HH(PY30pHI IPOUCXOJUT MOCPEJCTBOM......ccevueeveeens
[TayiuHTOMUM

[TpomonbHOTrO GUHAPHOTO JleNeHust
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Konsbrorauuu

+ITonepeyHoro GUHAPHOTO Jie/IEHHUS

ITutaHue HH(PY30PHUH OCYIIECTB/IACTCSH. everersreressnnes
CanpodutHo

ABTOoTpOdHO

He nuratorcsa

+1TocpegcTBOM LIUTOCTOMA

3a cueT KaKUX K/IeTOK MPOMCXOAUT pereHepanys Tejia y KUIIEYHOMO/IOCTHBIX. cccccueeeecssenses
ApxeoLToB

ONUTeMaNbHO-MYCKYJIbHBIX

['oHOLIUTOB

+/HTepcTULMaNIbHBIX

Y kakux uepBeH B )KM3HEHHOM LIMIK/Ie UMEeTCSl CTafUsl - MUPALUAUH? .....uveeeueeennees
+IleueHOUHOrO COCabIIKA

[Tnanapuu

Beiubero 1ernxs

Hepenpgpl

IIuTaHue 1eHTe 0B OCYLeCTB/IACTCHA C IOMOLUBIO....ccocueeecrneees
Ckonekca

PoroBoro orBepcTus

+MUKpOTpUXUl TETyMeHTa

[Iprcocok

JI/I1 TUITUYHBIX HEMATO/ He XaPAKTEPHO.......cceerseeennns

Kuiika coctout u3 Tpex oT[eioB

+becronoe pasMHOKeHMe

[TokpoBBI 0Opa30BaHbl KYTHUKYJIOM

PasmHoOXeHue 1iosoBoe

Kakas mosocTh Te/ia y KO/IbUaThIX UEPBEH?....cccuveerveenneee
MUKCOLIeJIbHas

CXu3o0Lie/bHast

+1e/ioMruyecKas

rapeHxXyMMaTo3Hast

OTCYTCTBYeT

Kakomy opraHy Ko/ibuaTbIX YepBel roM0/IO0THYHA KOHEYHOCTh
YIIEHUCTOHOTHX? cuuuveeeessenneeees

[IpocTromuymy

+I1apanoanu

[Murnavto

[Tapanotymy

Bbi0epuTe BEPHOE YTBEPIKACHHE.....cccv0ereseeee.. OPTAHAMH JABIXaHHUA MAYKO00PA3HBIX
ABJTAIOTCSH . eecrvenrerecsennane

Krenvguu, Tpaxeu

MaHTuliHbIe Ierkue, KTeHUUU

2Kabphl, jilerouHbie MelKH

+JlerouHsle MeIIKH, Tpaxeu

Y kKakoro naykoo0pa3Horo KpOBeHOCHasi CHCTeMa YaCTHYHO W/IU MO/ THOCTHIO
peaynupoBaHa?

CkopnmoH

CenHokocer

ITayk

+Kein

J/1f KAKUX HAaCeKOMbIX XapaKTepPeH MAPTEHOTeHe3?.......uueeeeecennes
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Knorsl

Myxu

babouku

+Tnu

OBoJIIOIUSA CTIOPOBUKOB He COBCeM MOHATHA. TeM He MeHee MPeAI0/IaralT, YTO0 OHU 0epyT
HAYasio OT APeBHHUX ......

CapKo0BBIX

+)KryTukoHocrieB

NHudy3opuii

Kuaupocnopuaumii

Nosema apis 1 Nosema bombycis napa3urupymor y.....
+Hacekombix

Pri6

Amdpubmii

[Tty

INIaToreHHbIM npejcraBuTesieM Tuna MHdy3opuu siBisiercs.....
+BananTuauii

Toxkcorasma

Tpunanocoma

Jletimmanust

«..... HAM0O/IE® BHICOKOOPTAaHU30BaHHbIE CyLIeCTBA CPeJy MPOCTeMIIHX.
+UnHpy30pun

CapkopoBbie

CriopoBuKHU

JKTyTUKOHOCL{bI

Ko/imuecTBO XpOoMOCOM Yy MPOCTEHIINX KO/1e0/1eTCA 0T ABYX A0 .
20

60

00

+60

ITasieoHTO/IOrHYECKHEe JaHHbIE CBH/ETE/ILCTBYIOT, UTO CaMbleé PaHHHE MOJIJTIOCKH yKe
CyLIeCTBOBA/I B ......NlepHoje

+KaMeHHOYT'0JIbHOM

JleBOHCKOM

TepMCKOM

KeMOpUrcKoM

TPUACOBOM

IlnaBaTe/IbHBIN My3bIPh Y PHI0 BBIMIO/IHSAET (DYHKIIHH. ..
+razoobMeHa

+TUIPOCTaTUYeCKOr0 OpraHa

BblZle/IeHUsI

M1 eBapeHust

??3anacaHus

B no3BoHOYHUKE 3¢eMHOBOAHBIX OTCYTCTBYIOT OT/I€JIbI...
+rpyJHOMN

+T10SICHUYHBIN

LIeMHBIN

TYJIOBULHBIN

KpPeCTLIOBbIN

K nmoaknaccy IlepBo3Bepu M/1eKONUTAKOIMX OTHOCATCS. ..
+exuHa

+yTKOHOC
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cobaka [TuHro

CymuaTtblii MeJiBeJib

KeHT'ypy

YerbIpexkaMepHoe cep/Le UMeloT. ..
+IITULIBI

+MJ/IEKOIHTAroIIe

AL PULIBI

3eMHOBO/HbIe

JIAHL[eTHUKU

JIBe cucTeMHBbIe [yTH a0opThI paboTamoT y...
+3€MHOBOJHLIX

+IpecMbIKaroIINXCA

MJIEKOITUTAFOLI[UX

pbIO

IITUL]

K romoiioTepMHBIM )KMNBOTHBIM OTHOCATCAL. ..
+MJIeKonuTarolye

+ITULIB

penTuinu

3eMHOBO/HbIe

PBIOBI

XpAiieBou cKejeT UMEHT. ..

+ckart

ropOyia

KUJIbKa

OKYHb

+aKya

B ko)xe M/1eKONIUTAKOLMX UMEITCS XKeJjie3bl...
+cabHbIE

BblJle/INTe/IbHbIe

+I10TOBbBIE

OenkoBbIe

C/IU3UCTBIe

Cm3ucTbIe )Kele3bl HMEHTCA B KOXe Y...
IITHL]

+3eMHOBOJHBIX

+pBIO

TPeCMBIKAIOLUXCSA

MJICKOITUTAFOLI[AX

SIR0BUTHIMU 3MeSIMU ABJISIIOTCAL. ..

yAas

I10J103

VK

+Ko0Opa

+THOp3a

ITo/JK0>XHBIU )XHP JIy4llie BCero pa3BuT y...
XULIHBIX

HerapHOKOITBITHBIX

+KUTO0Opa3HBIX

TPBI3YHOB

+/1aCTOHOT'UX

Ta3zoBble MOUKM — 3TO OpPraHbl BbI/ie/IeHNA Y...
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JIAHL[eTHUKOB
3eMHOBO/IHBIX

+IIpecMbIKarOIUXCs

pbIO

+MJIEKOTIUTAIOLIUX

TpéxkamepHoe cepjLie UMEHOT. ..

JIAHL[eTHUKU

+ampubun

MJ/IEKOITUTAOLLIKe

+3Men

TITULIbI

JI1s1 KpOBEHOCHOH CHCTeMbI 3¢MHOBO/JHBIX XapaKTePHbI 0COOeHHOCTH. ..
+TpéxKamepHoe cepLe

+71Ba Kpyra KpoBooOpalljeHust

He3aMKHYyTasi KPOBEHOCHasl ChCTeMa

OJTUH KPYT KPOBOOOpaIeHus

JIByXKaMepHoe CcepALe

JI151 KOXKM NITHI] XapaKTePHbI 0COOEHHOCTH. ..
+Hanuue repLes

MPUCYTCTBYE KOCTHBIX Uellyi

TIPUCYTCTBHE KOXKHBIX JKeJie3

+OTCYTCTBHE KOJKHBIX JKeJle3

Ha/IMyue BOJIOC

K oTpsipy PyKoKpbLIbIe OTHOCATCA. ..
OenKu-neTsIru

+J/IeTyul€e MBbIIIHN

rO00OHBI

+KpbLIaHbl

6oromosbl

SuneknagymuMu M/1eKONUTAIOIMMHU SIB/IAIOTCA. ..
BbIXYXO0JIb

TIOJIEHb

+exusiHa

+yTKOHOC

HYTpUSs

JIQaHIeTHHK OOHUTAeT B ......

+Mopsix

Pekax

O3zepax

Jly»xkax

ITouse

OceBoii cKeJieT 1aHI|eTHUKA MPe/CTaBJIEH ........
[To3BOHOUHBIM CTOIOOM

+Xoppou

HepBHoii TpyOKoO#

Y nTuL ........ 1ap yepenHo-Mo3roBbIX HEPBOB.
8

0

+2

4

KeHrypy, cyMuaTblii BOJIK OTHOCATCA K HHPPAK/IACCY ...........
+Husive 3sepu
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Briciivie 3sepu

Knoaunsle

OpHonpoxogHbIe

IlepBble MJ/IEKONMTAIOLME BOSHUKI/IH OT ....ccuee...
+Teparnicup

Huarnicup,

Amnaricuj,

Apxo03aBpoB

IlepBble M/IEKONUTAIOLLNE BOSHUK/IH B ............
+TpuacoBoM Iepuoze

FOpckom nepuoge

MeJioBoM niepuofe

ITepmckom niepuoze

OppoBuke

Kapbone

Y npeacraBuTesniei Kacca .............. IMEIOTCS IATUIIA/IbIe KOHEYHOCTH, a pedpa
OTCYTCTBYHOT.

+3eMHOBO/IHbIE

Pentumu

Kpyropotslie

O60/10UHUKH

Cepjane y Ty ...............KaMepHoe.

Tpex

dByx

+UYeTnIpex

Pa3mep Jj1aHIleTHHKA - HECKOJIBKO ........... B JIUHY.
MwunnumeTpoB

+CaHTUMeTpOB

MetpoB

YTKOHOC, exyHa, IPOEXU/HA OTHOCATCH K OTPAAY..cccuveenn..
Knoaunsie

Cymuartbie

[TaHromvHbI

Mosonenorue

IlepBble M/IEKONUTAIOLIME BOSHUK/IH B c.vvverreinneeinncnns
+TpUacoBOM Iepruoje

FOPCKOM Teproze

MeJIOBOM I1eprozie

KeMOPHICKOM ITepro/ie

OpZIOBUKCKOM Ilepuoje

PaciBet 3eMHOBOAHBIX UMe/I MeCTO B U nepuojax.
Tpuacosom

FOpckom

MesnioBoM

KemOGpwuiickom

OpAoBUKCKOM

+KamMeHHOyro/1bHOM

+IIepmckom

Cepaue y aMpUOHH ..............

JByXKamepHoe

+TpexkamepHoe

YeTbIpexkaMepHoOe
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OpgHoKamepHoe

Y M/IeKONUTAIOINHX ............... AyTA A0PTHI.

+JleBas

IIpaBas

Pa3BuTHe aHAMHHU MPOUCXO[HT...ccoeveerrrrernees

BHe Bo/ibI, 3apo/ibIlll CHA0KeH aMHUOHOM U a/UITaHTOUCOM
BHe BozibI, 3apO/bIlI He IMEeT aMHHUOHA U a/JIaHTOUCA

B Boge, 3apopiin cHaOKeH aMHUOHOM U a//IaHTOUCOM
+B Bogie, 3apo/ipIlll He UMeeT aMHUOHA U ajljlaHTorCa
HepBHas cucTeMa JIaHIIeTHUKA 110 CBOEMY CTPOEHHIO MPe/[CTABJISIET COO0M.....c.ccrvrvrenens
Ouddy3Ho pacriono)keHHbIe TaHTTUH

+HepBHyto TpyOKy

HepBHyto Llenouky

CoCTOUT U3 OTJe/IbHBIX HEPBHBIX K/IeTOK

Ha3zoBuTe CTPYKTYpY BBICIIUX XOPAOBbIX )XMBOTHBIX, KOTOPas 3aMeHsieT XOpAY U
BBINOJIHAET Y HUX Te (PyHKI[UM, KOTOPbIE Y JIAHI[ETHHUKA BbIMOTHACT XOPAA..ccueerseesrsaeces
CrnrHHOUW MO3T

+I103BOHOYHUK

CKe/leTHbIe MBILLL[BI

Tpy6uaTbie KOoCTH

Kumeynuk

K XBOCTaTbIM aM(UOHAM OTHOCATCS...ccvvervreneneenes
JKepsisiHka >kenToOproxast

KBakiiia 06bIKHOBEHHast

JIsryuika 661K

+CanamaH/ipa OrHeHHast

I'agroka

+TpuToH rpebeHuUaThIN

K oTpsily KDOKOJU/IOB OTHOCHATCS . cc0eeuveersresnees
Komopckuii BapaH

Kenrornysuk

Iarrepus

+I'aBuan

K oTpsay yemryMuyaThbIX IPHHAATIEKHUT....uveerreeenenns
+Cepblii BapaH

CpezHea3unarckas ueperaxa

AnnuraTtop

Iarrepus

Kakoii npu3Hak co/mmKaeT NTHL ¢ PeNTUWIMAMHA B 00J/b1Iel Mepe, ueM
OCTA/IBHBIC.....cccrueeerneenne

CTpoeHrie KpOBEHOCHOW CUCTEMBbI

[TepbeBoli MOKPOB

+CTpoeHue siiia

CrpoeHue ckeneta

M3 nepeuync/IeHHBIX NTUL K OTPSAAY BOPOObHHOO0PA3HBIX OTHOCHTC . cvveseessssesses
+1ipo3y,

Cokon

Kykymika

Tony6b

K AHaAMHHUAM OTHOCATCSH «eevvverinnecnnnnns

+XpsittieBbie peIObI

+KocTHbIe pbIObI
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+3eMHOBO/IHbIE

Pentmmun

ITTrLe!

Miekonuraromue

K AMHHOTAM OTHOCHTCSH «eeveennnencnnneccnnns

KocTHble pbiObI

3eMHOBO/HbIE

+Penrtunvu

+I Tkl

+Muekonvraronye

JJIsl aMHUOT XaPAKTEPHO .....cevvevreeennns

+Pa3BuTre c oOpa3oBaHreM 3apO/bIIeBEIX 000/109eK
Pa3Butne 6e3 o6pa3oBaHHEM 3apO/BIIIEBBIX 000I0UEK
’KabepHoe fpixaHue

+>KabepHoro /pIxaHusl HET HA Ha OJJHOM W3 CTaJiuid Pa3BUTHS
Ji1s1 XpAIIEBBIX PbI0 XapAKTEPHO .................. [JIABaTeJIGHOT0 My3bIPA.
+Hanuuue

OrtcycTBue

OT ro/1I0oBHOro Mo3ra pbi0 OTXOJHT ............... IAD HEPBOB.
+0

6

8

2

ITpeacraBuTenu kaacca Kpyrioportsie....................
+MuHora

Jlatumepus

I'arTepus

+MukcuHa

Mopckoii éx

Y MHOrux penTH/IUH MOJI [eTEPMUHUPOBAH He reHeTHYeCcKHUM (pakTopom, a pakTopom
BHeLIIHel cpeAbl, KAKUM?

+Temnepatypoii

BnaxnocTtbro

OcBel1leHHOCThI0

KonuuectBoM nuiu

CKOpOCTbIO BeTpa

CKOpOCTBI0 TEUEHUS BOJIBI

Y npejcraBuTe/ieil MOATHNA .............. XOP/|Ja HMEETCS TO/IKO Ha IMYMHOYHOH CTa/[UM.
+0O00/10YHUKH

becuepernHslie

ITo3BOHOYHBIE

JI/I1 aHAMHHMU XaPAKTEPHO....cccoeuereseneees

Pa3eutHe c o6pa3oBaHMEM 3apO/IbIIIEBLIX 000/10UeK
+Pa3BuTre 6e3 06pa3oBaHMeM 3apO/IbIIIEBBIX 000/T0UeK
+)KabepHoe apixaHue

’KabepHoro /bIxaHusl HET HU Ha OJJHOM M3 CTaJiuil pa3BUTHS
Ko)ka XpseBbIX ppI0 MOKPBHITA ................YeIIyeH.
+I1nakougHOM

I"anougHOM

KrenoungHoi

HuknongHoM

5-7 nmap HapYXHbIX Ka0epHbIX IIe/Iell HMeeTCs Y MPeJICTABUTE/IEH KJ/IACCA .vvvveennennn
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+XpsiitieBbie pbIObI

KocTHble pbiObI

Kpyrnoportsie

['osioBOXOpPAOBEIE

KocTHBIX PhI0 MOAPa3/e/ISIOT HA MOJK/IACCHL ucccuieseesessas
+JIyuenepeie

+Jlonacrenepsl

[BosKoApILIaLIIAE

Kucrerneprie

'aHouHbIE

IIpeanosiararoT YTO MpeKaMH 3¢eMHOBO/HBIX ObTH APEBHMHE .............. PHIOBL.
+Kucrenepsie

Jlomacrenepesie

[BosKoApIIaLIIAE

I'anOMIHBIE

Bomnpock! onpoca no teme: «IlapcrBo JKuBotHble (Animalia). IToguapcrBo IIpocreiiniue
(Protozoa). IToanapcrBo MHorok/ierounsie (Metazoa). XapakTepucTHKA U
¢unoreHeTHUeCKUe CBSI3M TUIIOB»

1. HEKOTOPLIE OJHOKJ/IETOUHbIE OPI'dHU3MBbI >KMBOTHOM MmprupoAbl HO,[[OGHLI 10 CBOUM
CBOMCTBaM paCTeHuAM, MX Ha3bIBAOT

2. K ¢uTodnaresnsitam oTHOCUTCS .

3. Kakue npocrefiiyie UMer0T Hapy>KHbIM LIUTOCKeJIeT B BU/le PAKOBUHbI?

4. LluTonna3sma y npocreiimumx guddepeHpoBaHa Ha

5. KosinyecTBO XpOMOCOM Y TIPOCTEHIINX KOJ1ebeTcst oT Jifo]

6. Opranesnbl ABMWKeHNs NPOCTENIINX NPeCTaBlIeHbl , , .
7. Cnocob nuTaHus MPOCTeMIINX, TPY KOTOPOM BOCTIPUHMMAeTCS MHUILa U3 pacTBopa
BCEM TeJIOM .

8. HasBaHue CTPyKTYypbl IPOCTEMILKX Jie IPOUCXOAUT (POTOCHHTE3

9. [TonoBoe pa3MHOXKeHHe TPOCTeUIINX, KOT/ja MIPOMCXOIUT CUsTHUE [ABYX rameT
Ha3sbIBaeTCsl .

10. [TosioBOe pa3MHOKeHHe TIPOCTEeMIINX, KOT/Ia TIPOMCXOAUT 0OMeH raMmeTuueCcKiMu
s[paMy Ha3bIBaeTCst .

11. [TosioBOe pa3MHO’KeHVe NPOCTENILNX, TPU KOTOPOM (DOPMUPYIOTCS TariouHble
sijpa ¥ MPOMCXO/IUT UX CJIMSIHUE B CUHKapUOH

12. CriocobHOCTB K TIpeBpalljeHUI0 BereTaTUBHBIX (popM npOCTeHLuHX 1pu
HebIaronpusiTHRIX YCJIOBUSIX B LIUCTHI HA3bIBAeTCS

13. [Tpu nomagaHuy B 6/1aronpUsiTHBIE YCIOBHS LIUCTBI HpOCTeI/ILLII/IX pa3BUBAIOTCA B
aKTUBHbIe BereTaTvBHbIe ()OPMbI .

14. [TpeacTaBUTE/INM KAKOTO K/lacca TIPOCTEHIINX SIB/ITIOTCS CUMOMOHTAaMU TEPMHUTOB
(obuTaroT B MX KUIIEYHHKE U MOTYT IlepeBapyBaTh KIeTUaTKy)?

15. Kakoii Tun npeictaBsieH HauboJsiee TPUMUTUBHBIMU OpraHU3MaMu Cpe/id BCeX
MPOCTENIINX?

16. OO1MM CBOMCTBOM CapKO,IILOBbIX SIBJISIETCS] HA/IMUMe sfpa.

17. B cocrase tuna Capkomacturo¢opsl BbI/|e/IsIt0T TOATUITBI u
18. CDOpaMI/IHI/ICbepr OTHOCSITCS K

19. HazoBuTe opranvsm, KOTOpbIN BbI3bIBAa€T 3a6OJ'IEBaHI/Ie ameOuas.

20. K mapa3sutuyeckuM XIyTUKOHOCLIAM OTHOCATCS: , ,
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21. Y Bcex ripejicTaBUTesIel TUIA HeT OpraHOM/IOB MUIIleBapeHUs U
BbI/IeJ/IeHUs], TUTaHKe, JIbIXaHWe U BbiJe/ieHre 00ecrieunBaeTcst BCe MOBEPXHOCTBIO.

22. Bce nipescraBuTenu SIBJIIFOTCSI BHYTPUK/IETOUHBIMU [1apa3suTaMu
23. Cpeu CIIOpOBMKOB HarboJ/iee W3BeCTHBIMU Tapa3uTaMU SIBJISIFOTCS BO30yAUTeU
U .
24. Y MansipuiHbIX T71a3MOJUEB >KU3HEHHbIN 1L[UK/I CBA3aH C YepeZjoBaHUuEeM
%} PasMHOKeHUSI.
25. B opraHu3me uenoBeKa 1jia3Mo/IUuH pa3MHOKAOTCSI OECITO/IBIM ITyTeM C
obpa3oBaHueM IIPOMEXXYTOUHBIX (hOpM B BUjle , " .
26. JInxopajka v NoBbIlIeHNHe TeMIepaTyphbl [IPH MaJIipyuu CBSI3aHHO C TeM, UTo,
pPasMHOJasiCh B SPUTPOLIMTAX LIU30HTHI pa3pyLUa0T UX.
27. [Tosi0BOE pasMHOKeHVe Ma/SIpUMHBIX [71a3MOJMeB IPOUCXOJUT B OpraHr3Me
28. OBOJIIOLIMS CTIOPOBUKOB He COBCEM IOHATHA. TeM He MeHee Tpe/Iio/aratoT, YTO OHU
OepyT Hayaso OT .
29. Bce npejcraBurenu tumna Be/IyT MapasuTUUYeCcKrii 00pa3 »K13HH,
nopakast UICK/TFOUMTe/TbHO ITPeCHOBOJHBIX M MOPCKUX PBIO.
30. Nosema apis 1 Nosema bombycis napasutupyoT y
31. Nosema apis 1 Nosema bombycis oTHOcsiTCS K THITY
32. dopma Tena y uH(Y30pUM MOCTOSIHHA, TaK KakK OHa CHapPY’KU MOKPbITa
33. [nst napaMeLnii XapaKTepHa L{UTOIOrMYecKasi Crieljhaan3aliysi, KoTopasi BbIpayKaeTcst
B Ha/IMUUU , , " .
34. [TaToreHHbIM NipeZicTaBUTE/IeM THIa MH(y30pun sBsieTcs .
35. Kakast uHdy30pus apasuTupyeT y pbl0, IpryeM MapasuTUPyeT OHa JIUIIb YacTh
L[UKJIa, a B PYTOW YacTy [UKJIa- CBOOOIHOKUBYILIASI.
36. HanboJsiee BICOKOOPTaHNW30BaHHbIE CYII[eCTBAa CPeU MPOCTEMIIINX.
37. K Parazoa otHOCUTCS TUTT
38. Bopsra otHocuTcs K TUIY
39. HazoBuTe T MBOTHBIX J/151 KOTOPBIX XapaKTepHa paZiiajibHasi CAMMETPUS Tea,
TeJI0 COCTOUT U3 3KTO- U S3HTO/€PMBI.
40. [ToKpOBHBIN MUTENNI U pacrioJiararoascs 1o HIM MyCKyiaTypa odpa3yeT
MeIIOK.
41. Y Kakux uepBei OTCYyTCTBYeT MULL{eBapUTe/bHasi cucTeMa?
42. [110ckue yepsu pOThIe JKUBOTHEIE.
43. [11ockue yepBu T0JIOCTHBIE )KUBOTHBIE.
44. Kpyreie uepsu [10JIOCTHBIE JKUBOTHBIE.
45. Kosbuatbie uepBu TOJIOCTHBIE JKUBOTHBIE.
46. 7KviBs B KMILIeUHHKe Ye/i0BeKa WY JKUBOTHBIX, TZje KOJIMYeCTBO KUCI0poa
OrpaHUueHO, MHOTHe TVIOCKYe YepBU pa3BUIN TUII AbIXaHUs1, IPU KOTOPOM
KHMCJIOPOZ, OHU TTO/Ty4aroT ITyTeM BOCCTaHOBJIEHUS
47. HazoBuTe Tern HepBHOW CUCTEMBI Y Hpe,Z[CTaBI/ITEJIEI/I TUna KuleuyHononocTHele.
48. 11 NI0CKUX yepBeli XapakKTepHO pa3BUTHE C MeTamop(030M.
49. K tuny I110ckve yepBU OTHOCATCSA KJ/1aCChl: , u
50. ITonoBo3pesnas cTazus reJIbMUHTOB Ha3bIBAeTCS .
51. Mapura TpeMaTo/, pa3BMBaeTCsl B OpraHru3me XO035IMHa.
52. JInunHouHas hopMa TpeMaTo/;, pa3BUBaeTCs B OpraHr3Me X035IMHA.
53. [Tapanoauy UMeroTCsl y HEKOTOPBIX TIpe/iCTaBUTeIel TUMa .
54. [TpescraBuTenn 3TOro TUIA YepBeU XapaKTepr3yTCsl MeTamepyrel, Ha30BUTe TUII
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55. CambIM MpOLIBeTarOIIUM TUTIOM (T10 KOJIMYeCTBY BU/I0B) B LJapCTBe 2KMBOTHBIX
SIBJISIETCST THI

56. U1 4IeHUCTOHOTUX XapaKTepHa T0JIOCTh Tejla.

57. Y BOJHBIX WIEHUCTOHOTUX JbIXaTe/lbHas CUCTeMa Ipe/CcTaBjieHa

58. Y Ha3zeMHBIX WIEHHWCTOHOTHUX JbIXaTe/bHas CUCTeMa Ipe/icTaB/ieHa W1
59. CuMTaroT, UTO YJIEHUCTOHOTYe BO3HUKI/IU B .

60. CuuMTaroT, UTO UJIEHUCTOHOTHe OepyT Hauasio OT IPUMUTHUBHBIX yepBen.
61. Y npezcTaBuUTesel TUIIA TeJI0 MOKPBITO MaHTHEM.

62. Y npepcraBuTeneu Tvma pasranbHasg CUMMeTPUs TeJla, JIMUUHKA Y
HUX /IBYyCTODOHHe CHMMeTpPUUHa, 8 KPOBEHOCHAsl CUCTeMa He 3aMKHYyTasl.

63. Pa3mep s1aHLIeTHMKA - HECKOJIBKO B [I/IVHY.

64. JlaHL]eTHUK 0OMTaeT B BOJIE.

65. OceBoM CKeJieT JIaHLIeTHUKA Mpe/iCTaBIeH

66. Temneparypa tesia vt _ - °C.

67. Y nTuy __ 1ap 4epernHo-MO3IOBbIX HEPBOB.

68. YTKOHOC, eXU/iHa, [IpoexyuiHa OTHOCATCS K OTPSAAY

69. Kenrypy, cymuatsblii BOJIK OTHOCSITCS K MH(paKiaccy

70. Y KakuxX MJ/IeKOIUTAOLIMX OTCYTCTBYeT Ij1aljeHTa?

71. [TepBble MileKOMUTAOL[ME BOSHUKIIU OT

72. [TepBbIe MyleKOMUTAOLE BOSHUKITU B .

73. Y npegcraButesnen KJlacca UMeIOTCs TISITUTIa/Ible KOHEYHOCTH, a pebpa
OTCYTCTBYIOT.

74. Pacuset 3eMHOBOZHBIX M€/l MeCTO B repuoze.

75. Hasosurte npezcraButesist U3 oTpsifa KimoBoronoBeie

76. Cepaue y am¢pubuii KamepHoe.

77. IpeBHEUIITMMU MPeCMBIKAFOIIMMUCS OBLTH

78. Cepzue y niTuLy KaMepHoe.

79. Y nTul pa3Mepbl reHoMa 3HAaUUTeTbHO 10 CPaBHEHUIO C
MJ/IEKOITUTAOLLIUMU.

80. Y MJIeKONUTarIMX Jyra aopThl.

Tema: «CpaBHUTe/IbHAsi XapaKTePUCTHKa OHOpa3Ho00pa3usi»

IlpumepHas TemaTuka pegepaToB

1. Pa3HOOOpa3vie BUPYyCOB;

2.Pa3Ho00Opa3sue Oakrepui;

3. PasHooOpasue r1pubOOB (MO Kjmaccam: pa3HooOpa3ue 0a3uJUOMUIIETOB, pa3HOOOpasve
aCKOMMLIETOB, pa3HOOOpa3ue MaropoTHUKOB, pa3HOOOpa3sue JMIIaiHUKOB);

4. PasHooOpa3we pacteHuWid (1O OT[enaM: pa3HooOpasve MXOB, pa3HOOOpasue XBOIIeH,
pa3HooOpa3ue TlayHbl, pa3HOOOpa3ue MaropoTHUKOB, pPa3HOOOpa3ue rojloCceMeHHbIX pacTeHuH,
pa3HooOpa3ue MOKPhITOCEMEHHBIX PAaCTEHU )

5. Pa3zHoobpa3ue rpocTenimx;

6. PazHooOpasue T/I0CKKX YepBew;

7. PazHooOpa3ue KpyTJibIxX uepBel;

8. Pa3zHoOoOpasme Ko/byaThiX YepBek;

9. PazHoobOpa3sue MOJIJTFOCKOB

10. Pa3HooOpa3ue HaCEKOMBIX;

11. Pa3Hoobpa3ue pakoobpa3HbIX

12. Pa3Hoobpa3ue naykooOpa3HbIX

13. Pa3Hoo6pa3sue UrIoKoKuX
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14. PasHooOpasue pbib (MO OTpsjam: aky/bl, CKaTbl, TaHOWJHbLIe, KapriooOpa3Hkbie,

coMoo0pa3Hele, OKyHeoOpa3Hble, ABOSIKO/bIIIAIINee, TDECKOBBIE, CeJTb/IeBbIe, IOCOCEBBIE)

15. PasHooOpa3we wmileKomuTarommx (10 oTpsizaM: OTpsif, [1apHOKOIIBITHBIE, OTPSJ
HenapHokombiTHBIE, OTpsii Mo3oeHorue, otpsiy, Xo000THBIE, OTpsifi JlacTOHOTHWe, OTpS[
Kuroobpa3suble, oTpsig ~XwuimiHble, oTpsiA ['pbi3yHBl, OTpsif;  3aiilleobpasHble,  OTPS
OpHoripoxoguble, otpsg Cymuatele, otpszg  HacekomosimHble, otpsp Ilpumartel,  oTpsf
PyKokpblnbie);
16. PasHooOpasue ntui] (mo otpszaam: otpsii KypooGpasnble, otpsin I'yceoOpasHble, OTpsij
Bopob6wunble, oTpsig PykankooOpa3Hbie, oTpsig CoBoobpa3sHbie, oTpsf ['onybeobpa3Hbie, OTps
Auctoobpa3nbie,  orpsiny  JKypaBneoobpa3nele,  otpsim ~ Cokonoobpa3Hble,  OTpsf
[TenvkaHooOpa3Hbie, otpsi IloryraeobpasHeie, otpsin Ctpayckl, OTpsi, [IUHTBUHBI, OTPS[
bypeBecTHHKOBBIE).

IIpomMe)xXyTOUYHbIH KOHTPOJIb M0 MoAy/I0 |

KonnokBuym «buopa3Hooopasue» (

Komnbtomeprnoe mecmupoganue (TCk):
TecT cocTaBnsieTcs U3 TECTOBBIX BOIIPOCOB T€M 3TOT0 MOAYJIS
Bonpocs! ajis onpoca:
1. OTaribl pa3BuTHs buonoruu. Knaccudukaiiys 6MooruueckKrux Hayk.
2. MeTo/b1 OMOIOrMYeCKUX UCC/IeJOBaHUH.
3. Vicropusi pa3BUTHsI OUOIOTHN:
4. [TpyHLKMITEL ¥ MeTOABI KnacCU(UKALIMK OpraHu3MOB. VICKyCCTBeHHbIe CUCTEMBI.
Krnaccudukaiiysi opraHu3MoB T10 X03SIMICTBeHHbIM MpH3HakaM. EcTecTBeHHbIe CCTEMBbI
5. OO61me cBoiicTBa BUPYCOB. [IponcxoxkjeHrie BUPYCOB. BUpPyChI )KUBOTHBIX, paCTeHUN U
OakTepwHii.
6. Hapuapcreo dosimepHbie opranu3mbl (Procaryota). IlapctBo Jpobsinku (Mychota).
OcobeHHOCTH CTPOEHHUSI ¥ TeHeTUYeCKasi OpraHu3ariusl.
7. Bakrepun 1 ux 6Ho/oruyecKre 0COOeHHOCTH.
8. bakrepuanbHble 00/1€3HU )KUBOTHBIX 1 UesloBeKa.
9. Lapcteo Pactenus (Plantae). OcobeHHOCTH CTpOeHHsT U MeTaboJIM3Ma paCTUTETbHOU
KJ/IeTKH.
10.  TlomuapctBo barpsinku (Rhodophyta). Mecta o6utanus. PasmMHoKeHHe. X035IICTBEHHOE
3HaveHue.
11.  TopuapctBo Hacrosiye Bogopociu (Phycobionta). BugoBoe 1 Mmopdosoruyeckoe

pa3HooOpa3ue. 3esieHble BoZopocu. [luaromen. Bypeie Bogopociu. Posnb B pupoze.

12.  TlapctBo I'pubsl (Fungi). OcobeHHOCTH CTPOeHUS U (PU3UOTOTUUeCKUX (HYHKLIUH.
CuMOMOTHYeCKHe OTHOILIEHHSI TPUOO0B C IpPyTMMH opraHu3MamMu. HacTosiiue rpuobi.
Oowmunetsl. JInmauuky. Poss B ipupoge.

13.  TloguapctBo Briciuve pactenusi (Embryophyta). Pacunenenue tena. YepenoBaHue
rokosieHni. OCHOBHBIe OTZenbl Beicimx pactenuid. HampaBieHus 5BOJTIOLAN

14. apctBo KuoTHble (Animalia). Oco6eHHOCTH CTpOeHHst U MeTabo/I3Ma )KUBOTHOM

kneTku. [Toamapcrso ITpocretimue (Protozoa). BaxkHelime opraneuibl. CriocoObl

Pa3MHOXEHHA U yepeaoBaHHe rokojieHuii. Posib B rnpupoje. HapaBI/ITI/I‘JECKI/Ie HpOCTEI‘/JIU.II/Ie.

15. [TopuapctBo MHoroksetounsle (Metazoa). XapakTepyucThKa U (pUioreHeTHUYeCKHe CBSI3U
TUINOB MHOIOK/IETOUHBIX.

16. Becro3BoHOUYHbIe — 0COOEHHOCTH OpPraHW3al[ii OCHOBHBIX IIPe/ICTaBUTeNeH.

17. Tun ITo3BoHOUHBIe; 0COOEHHOCTH OpraHU3alii, OCHOBHBbIE TTPe/ICTaBUTeH,
MHOroobpasue, posb B 9KOCHUCTEMAx

18.  Kiacc Mnekonuraroiiyie; OCHOBHbIE XapaKTepUCTUKH Kiiacca. OcobeHHOCTH
OpraHM3aly, TUIIbI MEeXBUZOBBIX B3aUMOCBS3€H.

19. CpaBHUTe/IbHAsA XapaKTePUCTHUKA 0eCTI03BOHOUHBIX
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20.  Knaccudwukaiys u ¢punoreHeTHYeckue CBs3U XOPAOBBIX.

21.

CpaBHuUTe/IbHAsA XapaKTePUCTHUKA XOP/IOBbIX.
22.  XapaKTepuCTHKa ¥ BHUI0BOe pa3HOOOpa3ue OTPsiI0OB MIEKOTTUTAOLIHX.

KomnbomepHoe mecmupogarue (TCk):
TecT cocTaB/sieTcsl U3 TECTOBBIX BOIPOCOB T€M 3TOTO MOAY/IS

Tabmuija 3 — Kputepuu orjeHKH c)OpMHUPOBAHHOCTH KOMITETEHIMH

Kop v HaumeHOBaHMe
VIHJMKaTOopa JOCTHKeHHsI
KOMIIeTeHLUM (YacTu

Kpurepuu olieHuBaHUs chOPMUPOBAHHOCTH KOMITeTEHLIUN

YaCTU KOMIIeTeHLUN)

Ha 6a30BOM YpOBHe

Ha MOBLIIIIEHHOM YDOBHE

KOMITETEHLIUH) COOTBETCTBYET OL|eHKe COOTBETCTBYET COOTBETCTBYET
«Y[IOBJIETBOPUTEIbHO» | OL[@HKE «XOPOIIIO» OL|eHKe «OTJTUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCUMaJibHOTO Oasa MaKCHUMaJIbHOTO MaKCUMaJIbHOTr O
banna banna

OIIK-1.1 NJ-1 omk-1 He coscem TBepzo ITo cywectBy, [Tpunnmaet

3Harth: BJIaJieeT MaTepuaaioM OTBeuaeT Ha aKTHBHOE yJacTue B

- CUCTeMaTUKY U | TIO TeMaM MOZY/Is, MOCTaB/IeHHbIe X0/ie TIpOBefleHust

BropasHoobpasue 3HaeT TOJIbKO OCHOBHBIE | BOTIPOCHI, TBEPO 3aHSITUM, TTPaBUIBHO

OpraHu3MOoB; TeopeThyeckKue yCBOUII OTBeyYaeT Ha

- TIpaBW/Ia TMYHOU THUTHEHBI | M10JIOXKEHUS N3yUaeMoro | pOrpaMMHBIH TIOCTaBJIEHHbIE

ripu paboTe C )KUBOTHBIMU;

KypCa, BBITIOJIHAET

MaTepuasl 1o TeMaM

BOIIPOCHI, YCBOWJI

MOPSIA0K WCC/IeIOBaHUS | TeKyLMe 3a/laHus 110 MOZAYJISl, TPAMOTHO Marepuas B [IOJTHOM
OpraHoB u cucteM | auciuruiaHe. [pu u3jaraet ero 6e3 o6beMe U CBOOO/IHO
opraHvsma TpU | OTBeTax J0IyCcKaeT CyILLleCTBeHHBIX OpPHUEHTHPYEeTCs M0
orpeziesieHun €ro | MajoCyl|eCTBEHHbIe OIIMOOK, MPUBOJUT | TeMaM MOJYJIs,
O10JIOTUYeCKOTro cTaTyca TIOTPeLIHOCTH, (hopMynMpOBKHU yMeeT BepHO,
-3aKOHOMEpPHOCTH VCKa>KeHUsl JIOTUYeCKOU | orpezieieHUi. apryMeHTHPOBaHO U
(yHKI[MOHUPOBAHUSI NoC/1eJ0BaTe/IbHOCTH Peraer SICHO M3/1araThb
OpraHu3MOoB pasHbIX | U3/laraemMoro CUTYyalL|MOHHbIE Marepuas rnpu
YPOBHeU OpraHu3alyu; Marepuasa, HeTOUHYH | 3aZlaui. pelleHnn

OIIK-1.2 N-2 onk-1 apryMeHTaLuIo YMeeTt npoBOAUTH CHUTYaL[MOHHBIX
YMertsb: TeOpeTUYeCKUX HUCCIeJ0BaHUs 3az1a4. Biazgeer

- TIPOBOJUTD J1abopaTopHbIe | TOJI0XKeHUH Kypca. HeoOX0/IMbIe /1JIsT HaBbIKaMU

u (yHKI[MOHA/IbHBIE | YMeeT NPOBOAUTh onpejeneHus onpejeneHus
VICCIIeJOBaHUS VICCIIeJOBaHUS OHOI0rYeCKOro O1osI0rHYecKoro
HeoOXo/IMbIe IUTsT | HeoOXOIUMbIe Z1Jist CTaTyca OpraHudsMa. | CTaTyca OpraHv3ma.
ornpe/iesieHust orpeiesieHust MoxeT 00bSICHUTE | MOXXeT 00BSICHUTh
Ouosiornyeckoro  craTyca | 6Uo/IOruUecKoro TPOLIeCCHI, TMPOLIeCCHI,
OpraHusma, OOBSICHSTH | CTaTyca OpraHu3Ma. MPOUCXOZSIIINE B MPOUCXOASIINE B
MpoLeccel, npoucxogdamue | Brageer HaBbIKaMu OpraHu3me Ha OpraHu3me Ha

B OpraHus3me, C TOYKU | IPOBe/IeHUS pa3HbIX YPOBHSIX pa3HbIX YPOBHSIX
3peHus ayT5KO0JIOrM4eCcKOro OpraHu3aLu C OpraHu3aLvy C
00111e610I0rNYeCKUX HCCeJ0BaHUS TOUKH 3peHusI TOUKH 3peHUs
3aKOHOMEPHOCTeW; obrriebuoornuecky | o0Ie0HM0IOrHUeCcKr
OIIK-1.3 N-3 onk-1 X 3aKOHOMEPHOCTeM. | X 3aKOHOMEePHOCTeH.
Bnapets: Bnazeer HaBbikamu | Briaseer
-MIPaKTUUYeCKUMU HaBbIKaMu TpoBe/ieHusI MpaKkTUUeCKUMHU
TIPUMEHEHHUSs KIaCCUUeCKUX ayT3KO0JIOTUYECKOr0 | HaBbIKAMU

MeTO/|0B UCCJIelOBaHUS U HCC/IeJOBaHUsI. TpOBe/ieHust
WCII0/Ib30BaHUS] OCHOBHBIX ayT3K0JIOTUUECKOro
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010/IOrHueCcKrX 3aKOHOB B HCC/Ie/JOBAHHS U
orpeie/IeHun MPaKTUYECKUM
OM0JIOrMYeCKOTOo CTaTyca NIpUMeHeHreM
OpraHv3Ma | MpoBeZieHusT KJIaCCUUeCKUX
ayTIKO0JIOTHYECKOTO METO/IOB
MCCIeJOBAHMS. HCC/IeJOBAHUS U
TIPUMeHEeHHUsI
OCHOBHBIX
OMO/TIOTMUeCKUX
3aKOHOB B
oripe/ie/IeHUN
010/I0rMUeCcKoro
cTatyca opraHu3Ma

MoOynb II «)Kueble cucmembl: Kaemka op2aHu3m»

Tema: «CymHocTh xu3HU. CBOICTBA ¥ YPOBHH OpraHH3aniuy )XUBoro. MoJieky/1sipHoO-
reHeTHYeCKHH yPOBeHb OPraHu3aLy KU3HU»

Komnblomeproe mecmupoganue (TCk):

Bbibepume 00uH Uau HeCKO/IbKO 8apuUaHmMog 0meemos:

TkaHeBOM ypOBeHb OpPraHU3ally )KUBOU MaTepPUH XapaKTepeH /JIfl. ..
benka

+MepuCTeMBI

+11apeHX1MBbI

XJI0poIiacTa

yIJIeBOJIOB

TkaHeBoM ypOBeHb OpPraHU3ally )KUBOU MaTepPUH XapaKTepeH /JJIfl. ..
+3nuTenus

+MBILLIL]

pubocom

MUTOXOH/IPUI

yTJIeBOJIOB

IIposiB/ieHHeM OMOPUTMHUYHOCTH KaK CBOMCTBA )XMBBIX CHCTEM SIB/ISIIOTCA. ..
CMeHa OMOIIEHO30B «/TyT-0epe3HsSIK-COCHSIK»

+HOYHOW COH YeJIoBeKa

+0CeHHMe T1epesieThl ITULL

cuMO103 uesioBeKa U KUIIIeUHO!W TIa/I0uKy

OT[ileprvBaHye pyKy OT ropsiyero rpejmMera

IIposiB/ieHHeM 3Hepro3aBHCUMOCTH KaK CBOICTBA )XUBbBIX CUCTeM SIBJIAIOTCA. ..
TUZIPOJIU3

THMHOLIUTO3

+doTocunTe3

(harouuTo3

+JbIXaHue

TKaHeBO# YyPOBeHb OPraHU3al[iH XUBOI MaTepHUH sIBJisieTCs 00/iee KPYMHBIM (BBICOKHM),
YyeM...

+0praHouHbIN

MOMY/ISILMOHHO-BU/IOBOU

OpraHHbIN

+KJ/IeTOUHBIN
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OpraHu3MeHHbIH

CMeHa OHOIIeHO30B «Iyr-0epe3HsAK-COCHSIK» SIB/ISAeTCS MPOsiB/IeHHEeM Ha
0HOreoeHOTHYECKOM YPOBHE TAKHX CBOMCTB )KUBBIX CUCTEM KaK...
+pocT

JVCKPeTHOCTh

+pasBuTHe

eIJMHCTBO XMMHUYECKOT0 COCTaBa

pa3paKUMOCTb

IIpu3HakamMu BceX )XKUBBIX CHCTeM ABJ/ISIOTCA. ..

+OMOPUTMUYHOCTB

+IMCKPeTHOCTh

MIPOBO/IMMOCTh

aBTOMaTHsI

JBIDKeHUe

IIposiB/ieHHEeM POCTa U Pa3BUTHSA KaK CBOIMCTBA )KUBBIX CHCTEM SIBJISAIOTCAL. ..
+OHTOreHe3

duoreHes

reoTponu3m

KpealLvoHN3M

+KaTabonmsm

Pa3pakuMoCTh KaK CBOMCTBO )XUBBIX CHCTeM MPOABJIAETCA B (hOPMe TAKCUCOB Y...
+KHUIIeYHOI0/IOCTHBIX

pBIO

HaCeKOMBIX

+TIpOCTEeNIIINX

OakTepwuii

Pa3apakxuMocTb Kak CBOICTBO )XUBbBIX CUCTeM NposB/saeTcs B ¢opMme pedieKcoB y...
+HAaCEKOMBIX

+pBIO

rpuboB

pacTeHU

OakTepwuii

BuoreoneHoTHUECKUH YPOBEeHb OPraHU3alMy )KMBOW MaTepUH XapaKTepeH JJIsl...
+03epa

+mops

yKH

»abp

MUTOXOH/IpUU

IIpu3HakamMu BceX )KUBBIX CHCTeM AB/IAIOTCS. ..

TIPOBOJJUMOCTb

aBTOMAaTHsI

JBIDKeHUe

+OMOPUTMHUYHOCTD

+IUCKPETHOCTD

HapBuaoBbIMHM YPOBHSAMH OPraHU3aLH )XUBOW MaTepPHH SIBJISIOTCS. ..
KJ/IeTOUHbIN

MOJIEKYJISIPHBIN

+0HOIeHOTUUECKUI

+6uocdepHbIi

OpraHHbIN

Bpaunbie UrphI U M0/I0B0E Pa3MHOKeHNE B CTa/ie ra3esieil MPOUCXOJAT Ha «.cvvevrnnenns
YPOBHSIX OpraHU3al{uM )XUBOH MaTepUH.
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+TIOMyISILIUOHHO-BU/IOBOM

+OpraHM3MeHHOM

OpraHoOWHOM

OMOreo1eHOTUYECKOM

burochepHOM

IIposiB/ieHHeM POCTa U Pa3BUTHA KaK CBOMCTBA KUBBIX CHCTEM SAB/IAIOTCA. ..
POXKJeHHe KOTAT Y KOILIKH

OpauHbIe UTPbI BOJIKOB

OKHC/IUTeNbHOe ocdopunpoBaHme

+OHTOTeHe3

+cMeHa OMOIEHO30B

KnerouHblil ypoBeHb OpraHU3aLiy )KMBOW MaTepUH XapaKTepeH /Jifl. ..
MUTOXOH/IpUSI

pubOCOMBI

+3puTponuTa

spa

+HelipoHa

OpraHu3MeHHbIN YPOBeHb OpraHN3aliy )KUBOW MaTepyH XapaKTepeH JJIs. ..
+aenbbhrHa

cepaua

+IIyKA

TJIaBHUKOB

»abp

IIposiBieHHEeM CaMOBOCIIPOM3Be/IeHHsI KaK CBOMCTBA XKMBBIX CUCTEM SIBJISIFOTCS. ..
+pennukauus [JHK

OKHC/IUTeNTbHOe (pochopuirvpoBaHue

+6uocuHTe3 Oeska

rugposu3 Oeska

MHUTO3

Y 0AHOK/IETOYHBIX CYI[€CTB 3HAUUTE/IHHO C/1a0dee, YeM Yy MHOTOK/IETOUHBIX, BHIPA)KeHbI
TaKye CBOMCTBA XMBBIX CHCTEeM KaK...

+pa3apaXuMOCTb

M3MeHUHBOCTh

CaMOBOCIIPOM3Be/leHHe

Hac/e/]CTBeHHOCTb

+camopery/sauus

OCHOBHBIMH (JOCTYIIHBIMH HEMOCPe/JCTBeHHOMY HA0/TI0IeHUI0) CUMTAIOTCH YPOBHHU
OpraHu3aliy )XUBOH MaTepuH.

K/JI€TOUHBIN

+0praHu3MeHHbI1

OpraHOUHbBIN

+6uoctepHbIi

MOJIeKYJIIPHBIN

M3 ypoBHeii CynieCTBOBaHHSI )KHBOT'0 BelleCTBA HaJ{0PraHN3MeHHBIMHU SIBJISIFOTCS. . .
MOJIEKYJISIPHBIN

+TIOMY ISILIUOHHBIH

+6uocdepHbIi

TKaHeBbI!

OpraHv3MeHHbIN

KJ/IeTOUHbIN

+0OHOLIeHOTUUeCKUI

+010reo1|eHO3HbIH
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OpraHHbIN

XapaxkTep pocTa Ha/iI3eMHBIX U MO/I3¢MHBIX YacTeill paCTeHHi 0CyIeCTBIIsSIeTCs 10. ..
+Tre/IMOTPOIIU3MY

+TreoTpornu3my

CeCMOHACTUSIM

aBTOHACTHSAM

TePMOHACTUSIM

Peaknus pacTreHuii Ha pasApa)kKuTe/u NposBJsiercs B opme...
+TaKCUCOB

+TPOMU3MOB

pediekcoB

PUTMUYHOCTH

JMCKPETHOCTH

C Cce30HHBIM IMKJ/IOM MOTOAHBIX YC/IOBUM CBSI3aHBI. ..
pPUTMBI 60JPCTBOBAHMS M CHA UeioBeKa

TrieHye MTUl]

+nucTomnaj pacTeHui

+/TMHbKA >KUBOTHBIX

JBIDKEHUe YCTbUL] paCTeHU

YrneBoaaMu B K/1eTKe AAB/IAIOTCA. ..

+caxapo3sa

+TJINKOTeH

TJIALUH

TIeTrCUH

Ba/IMH

I'opMoHa/ibHYI0 (PYHKI[UIO B OPraHU3Me )KMBOTHBIX MOTYT BBINIO/THATD. ..
+0eIKH

-$KUPOII0100HbIE BelllecTBa

yTJIeBO/IbI

IOHK

PHK

Buonornueckasi MeMOpaHa MOCTpPoeHa B OCHOBHOM H3...
+0eKOB

+dochonunugos

MOHOCaXapoB

TI0/IMCaxapu/ioB

HYK/IEMHOBBIX KUCJIOT

TpancnopTHas GyHKIHMSA XapaKTepHa JJIsl. ..

+BO/BI

+06enkoB

JIUTIU/IOB

MUHepaJIbHBIX COJIeN

yTJIeBOJIOB

B cocTaB Bcex )XMBBIX OPraHH3MOB BXO/SIT HeOPraHUYecKue BeliecTsa. ..
+Boza

docdar kanbLys

Kpaxmarl

TJIFOKO3a

+amMMuaK

Cpean yKa3aHHbBIX BelleCTB OPraHHYeCKUMH SIB/IAIOTCS. ..
tdhocdopHas KucnoTa

HUTpAT Meu
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+AlD

+dochonunuzbl

KapOOHAT KasbIUs

OCHOBHBIMH (PYHKIIUSIMM IMNIH/IOB B K/IeTKe PaCTeHUH AABJISIOTCA. ..
+3HepreTuyeckKas

vH(pOopMaLMOHHas

TPaHCIOPTHas

KaTa/JuTH4ecKas

+3ariacarolas

I'exco3ammu sABIAOTCA...

caxapo3sa

+TJI0KO3a

+(dpykTo3a

pubo3a

ne30kcruprbosa

K nommcaxapuaM OTHOCATCA. ..
+1]e/Ir0/I03a

[JII0KO3a

Je30Kkcruprbosa

+TJIMKOTeH

caxapo3sa

TpaHCNOPTHYIO (YHKI[UIO BHINO/THAIOT 0€/IKH. ..
+TeMoroouH

+MHOT/I00MH

POJIOTICUH

MHO3UH

KepaTuH

B knerkax XuBOTHbIX MoJs1eKy1bl [IHK HaxopsaTcs B...
JIM30COMax

+MUTOXOH/IPUSIX

prbocomax

arirapare I'onbpKu

taape

B cocTaB K/1eTOYHBIX MeMOpPaH BXO/SAT. ..
HYK/IeMHOBbIE KUC/IOThI

+6enku

+dochomumnuge

aMUHOKHCJIOThI

aMUHbI

OCHOBHBIMH (PYHKIUSIMH 0€/IKOB B K/IeTKE )KHBOTHBIX ABJISIIOTCS. ..
SHepreTUyecKas

+uH(pOpMaLOHHAast

3arnacaroijas

+KaTanuThueckas

+TpaHCIIOpTHAs

A3oTHuCTbIe 0CHOBAaHMSA BXOJAT B COCTaB...
+HYK/IeMHOBBIX KUC/IOT

6enkoB

aMUHOKUCJIOT

+ATD

dbocdonumnuaos
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®parmenT nenu [JHK uMmeet cieyrony1o nocjie0BaTe/IbHOCTb HYK/TCOTH/AOB....c.eeeerureenns
OTA-TTH-OI'T-AAIL-IIIL. Onpeaenure nociefoBare/1bHOCTL HyK/1eoTHA0B H-PHK.
AAII-TAT-UI'A-ATT-TI'HL]

AAT-IYL-I'0y-YAL-LUI'T

AAT-ITA-TOT-TALO-OI'T

+IAY-AAT-THH-YYT-I'TT

®parment tenu [JHK umeer cjiefyroiyro noc/ie0BaTe/IbHOCTb HYK/TCOTH/IOB......cccceeseeenens
OI'T-OTA-TAL-I'IIT-AATI. Onipepenure noc/iejoBaTe/IbHOCTb HYK/1e0THAOB H-PHK.
AAII-TAT-UI'A-ATT-TI'HL]

AAT-UTA-T'UT-TALO-LUI'T

AAT-IYL-I'ay-yAL-LII'T

HI'HL-TAY-AYT-LUT'A-Y Y1

®parment ey u-PHK umeer ciieyroniyro nocjiefoBaTe/1IbHOCTb
HYKJICOTH/IOB....cccoreunrrecens ITA-AAY-IYT-I'YA-AALL. Onpejenure noc/iefo0BaTe/1bHOCTb
HyK/1eoTHA0B pparmenTa nenu [JHK, Ha KoTopoii npou3ouuia TpaHckpuniusa u-PHK.
AAT-IYL-I'Oy-YAL-LUI'T

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

AYT-UTA-ITT-TAL-UI'T

+0OUT-TTA-T'ALI-LIAT-TTT

AnTukoaony AI'll na T-PHK cooTBeTcCTBYeT...

konoH AT'Ll Ha u-PHK

tpurier THI Ha THK

+kogoH YL Ha n-PHK

+tpurier AI'l] Ha IHK

tpurtet YUI" va JHK

Kakue ypoBHHM BK/IIOYAIOT B Ce0sl Me€30CHCTEMBI?

K/IeTOUYHBINM, TKAaHEeBbIN

OpraHHbIM, CUCTEMHbBIU

OpraHu3MeHHbIN

+BCe BEpPHbI

Yem otiuuaercsa mosekysia JJHK ot gpyrou Hyk/ienHoBo# Kuciaotel — PHK?
+/IBYXLIeIIOYHOCTBIO U a30TUCTHIM OCHOBaHUEM TUMUHOM.

O/IHOLIETTOYHOCTBI0 M @30TUCTBIM OCHOBaHWEM TUMHHOM.

JBYXLIETIOUHOCTBIO U a30TUCTHIM OCHOBaHUEM ypaLliIOM.

O/IHOLIETTOYHOCTBI0 M @30TUCTBIM OCHOBaHHEM YPAaLUIOM.

Ha3oBuTe BbICIINM YPOBEHb OpraHM3alyy )XKUBOIO.

MOJIEKYJIIPHO-T€eHeTUUeCKUI

OpraHu3MeHHbIU

MOMNYJISALMOHHO-BU/IOBOM

+6rochepHO-01OreoI|eHOTHYeCKUH

Uro siB/IsIeTCA 3/IeMeHTapHOU eJUHULell MOJIEKY/ISIPHO-TeHeTUYeCKOro ypoBHS
OpraHM3anyy )XUBOro?

OpraHesuibl;

+ MakpOMO/JIEKY/IbI;

ocobu;

BU[.

Kakmue ypoBHHM BK/II0YaKT B Ce0s1 MUKPOCHCTEMBbI?

+MOJIeKYISIPHBII

+CyOK/IeTOUHBIN

KJ/IeTOUHbIN

OpraHv3MeHHbIN

Yto ABAsAETCA CyOCTPATOM XM3HH?
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OHK

PHK

Oenku

+BCe BEpPHbI

YcraHoBuUTe MoC/1e/j0BaTe/IbHOCTh pealnu3aliy reHeTH4ecKol nHpopMayu:
1. u-PHK

2. IHK

3. 6esiok

4. TIprU3HAaK

[IpaBunbHBIM OTBeT: 2, 1, 3, 4

YcraHoBUTe N0C/1€/]J0BaTe/IbHOCTh AB/IEHUI U MPOLeCCOB MPOUCXO/SIIMX B K/IeTKe MpPH
OuocuHTe3e DesKa:

1. TpaHCKpUTILUSA

2. TpaHCJIALMA

3. co3peBanue u-PHK

4. mporiecc pa3pylieHust puboCcoMbl

[TpaBubHBIN OTBeT: 1, 3, 2, 4

Y cTaHOBHTE COOTBETCTBHE MEXK/y MPOI[eCCaMH U HX CO/iep)KaHHeM

1. Peruvkarius 1. ocy1mecTBsieMblii prO0OCOMOI TpoLiecc CHHTe3a Oesika 13
aMUHOKUCJIOT [10 MaTpuLie

2. TpaHCKpUIILs 2. cunre3 uHpopmauronHoi PHK (uPHK) o matpune JHK.

3. Tpaucssus 3. IpoLiecc co3ganud AByX fouyepHux mosekyn JJHK Ha

OCHOBE POAUTENbCKON MonekyJiel [IHK

4. mepeHOC reHeTUUeCKOW MH(OpPMAL[MX OT IOHOpa
PELIUNUEHTY MPU KOHTAKTe KJIeTOK

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

Bonpocel g onpoca mno teme: «CyiHOCTb )Ku3HH. CBOMCTBA COCTAaB U YPOBHH
OpraHu3alyy JXUBOro»

1. Yo u3yuaeTcst Ha GMOreolleHOTUUEeCKOM YPOBHE?

2. Kakue sniemeHThI Ha3bIBalOTCS MUKPO- U YJIbTPAMUKPO3/IeMeHTaMU ?

3. [Touemy unye1 HepaCTBOPUMEI B Boge?

4. KakoB 3apsiz cHapy»kui MeMOpaHbI U T10/] MeMOpPaHOM?

5. Kakue 6esrky Ha3bIBatOTCs MPOCTHIMU? CI0KHBIMU?

6. Yro Takoe ZieHaTyparus Oeska?

7. [BuraresibHasi QyHKLMs OeKOB:

8. Karamutrnyeckas GyHKups OenkoB:

9. [Touemy >KUpBI SIB/ISIFOTCSI OCHOBHBIM 3arlacarolliiM BellleCTBOM Y JKUBBIX OPraHU3MOB?
10. Pobept BpoyH B pacTUTeTbHBIX K/IeTKaX BIIepBbIe OMUCAT:

11. Yro Takoe ¢aroruTo3? [TuHOLMTO3?

12.  Kak 3apspkeHHbIe HOHBI ITOTIA/IAF0T B KJIETKY, €CJTH JIMMUIHBIA OUCION [7Ist HUX
HerpoHuLiaem?

13. Uto u3yyaercs Ha MOMNYJIALIMOHHO-BU0BOM YPOBHE?

14.  CKOJIBKO IIPOLIEHTOB OT MacCChl IIPUXOUTCS Ha 3/1eMeHThbI 1 U 2 TpyIIIbL:
15. [Touemy TBepAbIM Jie[] jierue, ueM >KUJKasi Boza?

16. Yro Takoe bydhepHOCTH?

17. YT0 Takoe UeTBepTUYHAs CTPYKTypa Oe/TKOBOM MOJIEKY/IbI?

18. CrpourenbHasi PyHKIMsI O/TKOB IPOSIB/ISI€TCS:

19. OHepreTryeckas pyHKLs Oe/TKOB:

20.  HasoBuTe BakHeMIlIMe TIOIMCaXapU/bl:

21. Yrto u3yyaercs Ha OpraHu3MeHHOM YpOBHe?
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22. Kakue 371eMeHTbl OTHOCSATCS K 3/ieMeHTaM 1-1 TpyTbI?

23. Uem onpesiesisieTcss KUCJIOTHOCTb WJIM OCHOBHOCTB pacTBopa?
24. Kakue cBsI3U ynep)KMBarOT BUTKU CITAPaIv BTOPUUHOM

25.  cTpykrypsl beska?

26. UTo Takoe peHarypayus?

27. TpaHcrniopTHast GyHKIMsI O€TKOB TIPOSIBIISIETCSI:

28. Kakwue Kacchbl yrineBoioB pa3imyaroT?

29.  Yro u3BectHO 00 SHepreTrueckoi GyHKIUN

BOl‘[pOCbI AJIA OIpoca 110 TeMe: «MOJIeKyJIHpHO-FEHETI/lquKI/Iﬁ YPOBE€HDb OpraHU3dIiuu
KHU3HN»

1. B kakux opraHouziax Kjietku Haxogurcs JHK?

2. Kakoss! pynkumu [JHK?

3. Kakue nyprHOBBIe U TMPUMUAUHOBBIE OCHOBaHHKS BXOAAT B coctas JJHK?

4, KakoB guametp moneky:bl JJHK 1 KakoB pa3Mep Mapbl HyK/1eOTHI0B B Mosiekyie JJTHK?
5. Kak nykneotuzpl [JJHK coefviHeHbl B OJHY Lierlb?

6. Kak nenu IHK coepunens! apyr ¢ apyrom?

7. Yem obpa3oBanbl "kKpas" Mosekysbl [JJHK?

8. B kakoMm BH/le, ¥ KAKUX OPraHOW/IaX XpaHUTCS WHPopMaLys 0 Oeslkax B KJieTKax
3yKapuoT?

9. Kakoii (hepmeHT oTBeuaeT 3a 06pa3oBaHHe KoMILJiIeMeHTapHOM Leri JTHK?

10. Uro saBnsieTcs MatpuLiei npu yasoennu [THK?

11. Yro Heobxoaumo i pervtikanuu JHK?

12. Kak Ha3biBaetcs criocob yaBoenust [THK, mpu KOTOpoM o/jHa 1iellb HYK/Ie0THO0B
0CTaeTCsl HeM3MEHHOM, a BTOpasi J0CTParMBaeTCs M0 MPUHLIUITY KOMIIEMEHTapHOCTU?

13. Kak HaspiBaetcs 1jenb Hyk/1eotn10B JJHK, Ha KOTOpOI MPOUCXOAUT HelpepbIBHOE
obpa3oBaHue KoMIieMeHTapHOM 1jery JTHK?

14. Kak Ha3biBatotcst pparmentsl [JJHK, obpa3yromuecs Ha Apyroit Lienu HYK/IeoTHI0B
MonekyJisl JIHK?

15. Kak Ha3bIiBalOTCS (pepMeHTHI, «CLIMBaroLue» (pparMmeHTsl Oka3aku?

16. B kakom HaripaBiieHUr MoxkeT ABUratbcsi depment JIHK-nonvumepasa?

17. B KakoM HaripaB/ieHUH TIPOUCXOAUT yAJMHEHHe 00pa3yoleics e HyKIeoTHA0B?

18. Kakosbl ¢pyHkiuu PHK?
19.  T'me obpasyrotcs PHK?

20. Kakue nypuHOBBIe U TMPUMUIUHOBBIE OCHOBaHWS BXOAAT B coctaB PHK?

21. Kaxkue Bugbl PHK HaxopsTcs B KiieTke?

22. Kak nykneotuzasl PHK coesvHeHsb! B 0fiHY Ljerb?

23. KakoBs! pa3meps! pasHbix BuzsoB PHK?

24, @ .Kpuk copmynupoBa LeHTpaJbHYO JOTMY MOJIEKY/IIPHON OHOMOTUH — ...........
25. TpuUIIeTHOCTb FeHeTUYeCKOr 0 KOJa MPOosIB/ISAeTCS B TOM, UTO ...........

26. BrIpoXKjeHHOCTb reHeTUYeCKOro KoZa MposiB/IIeTCs B TOM, UTO ...........

27. OJHO03HAYHOCTh T€HETUUECKOT0 KO/a MPOSIB/ISIETCS B TOM, UTO ...........

28. YHUBepCanbHOCTb FTeHeTUYeCKOro KoZia MposiB/IsIeTCs B TOM, UTO ...........

29. HerepekpbsiBaeMOCTb TeHETUUeCKOr'0 KO/ia IPOSIBJISIeTCS B TOM, YTO ...........

30. Vannmuvpytommii KooH Ha yiroboi nPHK ...........
31. B konue n"PHK Haxomutco ...........

32. Tpanckpunuys — 370 ...........

33. Ha JHK MoryT ObITh 3aKOZMPOBAHHI .......... 5 eeeeennne 5 eeeeenenee

34. Martpuiiel Npy TPAHCKPUIILIUY SIBJISIETCS ...........

35. 17151 TPAaHCKPUITLIUK HEOOXOAUMBL: .......... s eeeeeeenes s reeeeeeeens

36. PHK-no/iumepasa rnpy TPaHCKPUIILUY ABUKETCA B HAMIPABJ/ICHUH ...........

37.  uPHK obpa3yercsi Ha MaTpuuHOi Lenu [THK 1o npuHLMMaM .......... 1 SRR
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38.  PHK-nosmumepa3sa crioco6Ha coOMpaTh MOMMHYKIEOTHAHYIO 1iellb B HAIPaB/lIeHUH ...........

39. BoJIbLIMHCTBO reHOB 3yKapyuOT MO3auyHble, TaK KaK ...........
40. KakoBo 3HaueHue peryasiTOpHbIX 3/IeMEHTOB?

41. KakoBo 3HaueHue npomoropa?

42. UTo0 Takoe 3K30Hbl, UHTPOHBI;

43. KakoBo 3HaueHue 1IepHOU U TPelIepHOM ToC/ieoBaTeTbHOCTeN HYK/IeO0TUI0B?
44, KakoBo 3HaueHHe HeTPAHCIUPYEMbBIX oOacTeii?

45. UYT0 npoucxoAuT BO BpeMs IpoleccuHra npo-uPHK?

46. [Touemy oTcyTcTBYeT O B 3pesioii UPHK?

47. I'ie mpoucxoAuT TpaHCIALUS?

48. UTO NpOUCXOAUT BO BpeMsi UHULIMALMY TPAHCJIALIUU?

49.  Yto He0OXOUMO AIJIS1 TPAHC/ISALTH?

50. Kak ocyuecTtisgeTcsi TepMUHAaLYs TPAHCIISLMN?

KonTposibHas paboTta:

CumyayuoHHble 3a0ayu:

1. Opna u3 uenouek [JHK umeer nocsegosaTtenbHOCTh Hykineotugos: AI'T AHIL I'AT ALT
LOI'A TTT ALT ... Kakyro nocsiefoBaTe/bHOCTh HYK/IEOTHJOB MMeeT BTOpas Lie[louKa TOU ke
MOJIEKYJIbI?

2. Bonpmiasi u3 gByx Iernedl Oenka WHCyAMHA (Tak Ha3biBaeMasi Liellb B) HauMHaeTcs Co
C/IeYIOLIMX aMUHOKUC/IOT: (peHr/Ia/laHUH-BaMH-acllaparuH-I/iyTaMUHOBasi KUC/I0Ta-TUCTU/IMH-
nevlyH. HamuiuWre mocnefoBaTe/IbHOCTh HYK/IEOTHJOB B Hayaje yvacTka monekysnsl [THK,
XpaHsiiiero nHhopmalyio 06 3Tom Oeske.

3. YuyacToKk reHa wuMeeT CJie[ylollee CTpOeHHe, COCTosIlee U3 I[10C/Ie[0BaTe/IbHOCTH
Hyksieoruzos: LI'T II'T] THHA AAA THI ... . YKaxKuTe CTpoeHue COOTBeTCTBYIOLLero y4yacTKa
6enka, nHMOpMaIHsi 0 KOTOPOM COZIEP>KUTCS B JaHHOM TeHe. Kak 0Tpa3uTcs Ha CTpoeHuU Oenka
yZajieHre U3 reHa 4eTBepTOro HyK/aeoTuzaa?

4. Tlpu cunzapome PaHKOHM (HapylieHHe oOpa30BaHHWsS KOCTHOM TKaHHW) y 0OJIBHOTO C MOYOMH
BbIJIeJIAIOTC aMHUHOKHUC/IOTBI, KOTOPBIM COOTBETCTBYHOT KOZOHbI B MPHK: AYA, I'VILI, AVYT,
YHA, YYT, T'YY, AYY. Onpezenuvre, BblJle/leHHe KaKUX aMUHOKHC/IOT C MOYOM XapaKTepHO
Ans cruHapoMa daHKOHM, ec/id y 3/J0pOBOTO ueloBeKa B MOYe COJep)KaTcsl aMUHOKHUC/IOThI
aZlaHuH, Cepyy, IIyTaMHUHOBast KUCJIOTa U TJIMLMH.

5. UccnepoBanus mnokasand, uro B MPHK copepxxurcs 34% ryanuHa, 18% ypanuna, 28%
uurto3uHa, 20% ageHvHa. OnpeziesiTe MPOLIEHTHBIM COCTaB a30THUCTBIX OCHOBAHMM B y4yacCTKe
[OHK, sBnstoerocs matpuneit fas faHHov nPHK.

6. Monekysa IHK pacnianace Ha aBe nernouku. OgHa u3 Hux umeet crpoerue: TAI' AT I'T'T
ALA LOI'T I'TT T'AT TUA ... . Kakoe ctpoeHue OyzeT umerb Bropasi MosieKysia [THK, xorzaa
yKa3aHHasl Llel10YKa JOCTPOUTCS 10 TIOJIHOM JBYXLIE[IOYEYHOH MOJIeKYJIbI?

7. TlonumenTtuaHas Iielb OJHOTO OejiKa >XMBOTHBIX WMEET CJieflylolllee Hayanao: JM3WH —
[IyTaMUH — TPEOHWH — aJaHWH — ajaHuH — ajlaHMH — Jiu3uH... C Kakou
T0C/Ie/J0BaTeIbHOCTH HYK/IEOTH0B HAUMHAETCs TeH, COOTBETCTBYHOILMM 3TOMY Oenky?

8. OpgHa w3 uemnel puboHyKseasbl ((pepmeHTa TOMKeTYJOUHON Keye3bl) COCTOMT 3 16
aMUHOKUCIOT: I'my — I'mi — Acnn — IIpo — Tup — Ban — Ilpo — Ban — IIpo — Ban —
I'mc — ®en—Acn — Ana — Cep — Ban. Ornpegenure cTpykTypy yuactka IHK,
KO/IMUPYIOLIEro 3Ty 4acTh pubOHYK/Ieasbl.

9. C Kako¥ 1oc/e/IoBaTe/lbHOCTH aMUHOKHUC/IOT HauMHaeTcs1 OeJIoK, eCcii OH 3aKO/IMPOBaH TaKoH
1oC/1ejoBaTeIbHOCThIO Hykieotyios: AL LILILT ATT UL I'T'T ALILI? Kakum cTaHeT Havyaio
TIOJTUTIENTTUAHON TIeMd CUHTe3UpyeMoro Oefka, eCc/iM TIOf, BIUSHUEM PEHTTeHOBCKHUX JTydeid
TMISITBIN HYK/IeOTH/| OKa)KeTCsl BBIOUTHIM U3 MosieKysibl [THK?

10. Copepxanue HykieotioB B Lienu MPHK ciepyrolee: afgeHuoBoro - 27%, ryaHuioBoro -
35%, uutugunoBoro - 18%, ypauunoBoro - 20%. OrnpegenuTe TMPOLEHTHBIM COCTaB
HYK/IeOTHZ0B yuacTka Mosekysbl JIHK (reHa), siByisirorerocst Mmatpuent ass 3tou uPHK.
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11. Kakywo anuHy nMeeT yuacTok Momekysbl [JHK, Kogupyroruii MUOT/IoOOMH COBpPeMeHHBIX
JKUBOTHBIX, €CJTH MUOT/IOOMH (Oe/I0K MBIIIILT) COIEP)KUT OJHY Ierb cO 155 aMUHOKHC/IOTaMu?
PaccrosiHue Mexxay AByMsi COCEIHUMU HYK/I€OTHAAaMHU paBHO 3,4 A.

12. besloK OKCUTOLMH COCTOUT U3 9 aMMHOKUC/IOTHBIX OCTaTKOB. Onpesienire JJIMHY TepBUYHOU
CTPYKTYPBI U MOJIEKYJIIPHYIO Maccy Oesika.

13. MosnekysispHast macca Karasasel paBHa 224000/1a. CKO/JbKO aMUHOKHC/IOTHBIX OCTaTKOB B
3TOl MosieKyne? KakoBa JjiiHa MepBUYHOM CTPYKTYPbI 3TOro Oesika?

14. BeyloK aKTHMH COCTOMT U3 374 aMMHOKMUCJIOTHBIX OCTaTKoB. OmpezenuTs AJIMHY epBUYHOU
CTPYKTYDPBI U MOJIEKYJIIPHYIO MacCy 3Toro 6enka.

15. B monekyne JJHK TUMHHOBBIE HyK/IeoTHAbl coCTaBsstioT 10% oT o0ijero KoyimuecTsa.
OrnpeziesiiTh MPOLIEHTHOE COZlep KaHre APYruX BUJOB HYK/IeOTH/IOB.

16. CKOJIBKO COZepP)XUTCSl aZleHUHOBBIX, TI'YaHWHOBBIX M LMTO3WHOBBIX HYK/IEOTHAOB (1O
oTjenbHOCTH) BO (pparmeHte Mmonekysnsl [THK, ecmu B HEM oOHapy)keHO 880 THMHUHOBBIX
HYK/IEOTH/IOB, KOTOpble COCTaBisstioT 22% OT oO0IIero KoauyecTBa HYK/IEOTHOB B 3TOM
(dparmenTe mosiekyssl [JJHK? KakoBa anvHa sToro ¢pparmenra [JHK?

Tema: «K/eToOUHbIH YPOBeHb OPraHU3aI[UH XXU3HU»
KomnbomepHoe mecmupoganue (TCk):
Bbibepume 00uH uau HeCKo/bKO 8apuaHmos omeemos:
I'unore3a cumObuoreHe3a paccMarprBaer 06pa3oBaHUe B MPOLeCCe IBOTIOLNU
KaK pe3y/IbTaT BHEIPeHUsA B MEPBHUHYI0 3YKAPUOTHUYECKYI0 K/IETKY

OakTepuid.

+XJIOpOMJIacTOB

+MUTOXOHIpUH

pubocom

JIM30COM

arirapara ['onbpku

B >)KMBOTHO# K/IeTKe 0TCyTCTBYIOT OpraHe/uibl. ..
+I1/1aCTUBI

+BaKyoJ/I1

L[eHTPHOJIU

KoMILIeKC I'oyibmxu

MIePOKCHCOMBI

HemeM0OpaHHBIMY OPraHOMaMH KJ/I€TKHU SIBJISIIOTCS. . .
+KJIeTOUHBIN LIEHTP

+pub0oCOMBI

JIM30COMBI

TJIaCTU/bI

MHUTOXOH/[PUMA

PO

Buapl 3H0N/1a3MaTHYECKOr0 PeTUKY/IyMa...
+TpaHy/IsIpPHBIN

+riagKui

LIeHTpa/bHbIN

TTIOBEPXHOCTHBIM

MOCTEHHBIN

YueHble, BHecIIMe BK/Ia/i B CO3/iaHNe M Pa3BUTHE K/IETOYHOM TeOpPUM, — I3TO...
+M. Ulnengen

+T. IlIBanH

T. Mopraun

I'. Menpens
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A. JleBeHTyK

A. Beiicman

DyHKIMU AApa — 3TO...

+XpaHeHUue HacjeICTBeHHON UH(OopMalLuu
+Tiepefiaua Hac/e[CTBeHHON MHMOpMalLuu
perynsimust oOMeHa BellecTB

CUHTE3 BUTaMUHOB

obOpa3oBaHue TM30COM

CUHTE3 )KUPOB

K aByxMeMOpaHHBIM OpraHe/ijiaM OTHOCSTCH. ..
+XJI0pOI1/1IaCThI

+MUTOXOH/IPUU

prubOCOMBI

SHJOTM/Ia3MaTHUYecKast CeTh

JIM30COMBI

JIByXxMeMOpaHHBIMHU OPraHOMAaMH K/I€TKHU SBJISIOTCA. . .
KOMILJIeKC ['oJbKu

+MUTOXOH/IPUU

+IJIaCTULI

prb0COMBI

+41po

SH/IOTI/Ia3MaTUUeCKUN PeTUKYIYM
Pub6ocomMbl B K/IeTKe pacio/iaralTcs B...
KoMmILiekce ['onmb Ky

sqpe

+1[UTOI/Ia3Me

nacTUax

+3H/01/1a3MaTUYeCKOM PeTUKYJTyMe
Pub6ocomMsbI cocToAT u3. ..

yIJIeBOJ0B

OHK

+PHK

JIUTU/IOB

+0e/IKOB

@DYHKI[UM I/Ia3Ma/IeMMBl. ..

peryJisiiisi oOMeHa BellecTB
t+perernnTopHas

repejiaya Hac/ieCTBeEHHOW MH(OpMaLiy
+3a1uTa OT (JaKTOPOB BHEIIIHEN Cpe/ibl
paclierneHye yriaeBooB

CUHTE3 BUTaMUHOB

OpraHe/uibl, He UMeEKII[He MeMOPAaHHOT'0 CTPOeHHs], — ITO...
XJIOPOIIACThI

KoMTILIeKC ["o/ibpxu

JTU30COMBI

+pub0oCOMBI

+1[@HTPUOU

I'nagkas 3Hi0IUIa3MaTHYeCKasi CeTh OTBeuaeT 3a CMHTe3...
T-PHK

+UMUI0B

OenkoB

+yreBo/j0B
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ATOD

JHK B K/leTKe 3yKapHuOT HaX0/UTCA B...
9H/I0I1/Ia3MaTUYECKOM PeTUKYJIyMe
LIMTOI/Ia3Me

T1aCTUax

+MUTOXOH/IPUSX

toanpe

KoMmIuiekce ['omb K

Memb0OpaHa K/I€TKH COCTOUT H3...
MypeuHa

+/IUIIN/I0B

+0enkoB

L{e/UTF0JI03bI

XUTHHA

Bkirouenus, BcTpeyarwmyecsi B paCTUTe/IbHBIX K/IeTKax, - 3TO0...
+KarlIv >Xrpa

T/1aCTU/BI

+3epHa benka

BaKyOJ/I1

TJIBIOKY TJTUKOTeHa

I'mapouTuyeckue epMeHThI CoAepKaTcs B OpraHesiax...
pubocomax

LIEHTPHOJIAX

+IepoKcrcomMax

+/1M30coMax

MHUTOXOH/IPUSIX

Pub6ocomMbl B K/IeTKe pacio/iaralTcs B...
KoMmIuiekce ['ombpKu

tanpe

+1UTONIa3Me

tractTuziax

JIM30COMax

BaKyO0JI1

dyHkiun komiviekca I'obapku. ..
+TPaHCIIOPT BeleCcTB

nepejiaya Hac/aeCTBeHHOW MH(OpMaLiy
cuHTe3 ATD

CUHTE3 BUTaMUHOB

+CHHTe3 OpraHn4eCcKux BelecTB

+ obpasoBaHue JIM30COM

Kakoii TepMHH MCII0/1B3yeTCA /I/isi 0003HaUeHHs Ha3BaHUA K/IeTOYHOW rPaHULIbI
)KMBOTHOM KJ/IeTKHU?

IBOIHO €101 G€TKOBBIX MOJIEKYT
JIUNUHBIN C/10M

+I1na3matuueckas MeMOpaHa
[TonvcaxapuiHble KOMI/IEKChI

Kro BnepBbie chopMy/11poBai 0CHOBHbIE MOJ/I0)KeHHsI K/IeTOUHOM Teopuu?
M. Mansnuruu

P.I'yk

A. Ilypkune

+T. [IIBaHH

Kakue coepuHeHus obecneyrBaeT ruajaonia3smMe CBOHCTBA KO/VIOUAHOM CHCTeMBbI?
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[TpucyTcTBUe TOBLKO OenKoB U BOJbI

[TpucyTcTBUE TOIBKO HYKIEWHOBBIX KUCIOT U BOJBI

Hanuuue TonbKo nonvcaxapyjoB U BOZbI

+IIpucyTcTBHE BCeX MepeuncieHHbIX OUOTIONMMEepPOB U BO/IbI

Kakoe cTpoeHne nmeeT 3j1eMeHTapHasA K/1eToYHasi MeMOpaHa?

Ona obpa3oBaHa ZIByMsl LIEHTPa/TbHBIMU CJIOSIMHU O€JTKOB, TIOKPBITHIX C IBYX CTOPOH MOHOCIOEM
JIUTNU/IOB

Ona obpa3oBaHa OJHUM CJ10eM OesTKOB, K KOTOPOMY TIPUMBIKAeT CJIOW JINTI0B

+Ona obpa3oBaHa LIeHTPaIbHbIM OUIUITUAHBIM CI0eM, B KOTOPBIM BCTPOeHbI OeIKOBbIe MOJIEKYT
Ona obOpa3oBaHa TOJILKO OUTUITAHBIM C/I0EM

YTo xapaKTepu3yeT NOBEPXHOCTHBIE 0e/IKH 3/IeMeHTapPHO# K/1eTOYHOI MeMOpaHbI?
OHM YaCTUYHO BCTPOEHBI JIMOO B TIOBEPXHOCTHBIMN, TMO0 BO BHYTPEHHWI OMTUMUAHBIA C/I0M
+OHU «TTPOLINUBAIOT» OUIMIMIHBIN C/I0M ¥ YaCTHYHO PACIlo/iaraloTcsl Ha HapyKHOU U
BHYTPeHHeli TTOBepPXHOCTH MeMOpaHbI

OHU HUKaK He CBsI3aHbI C OUIUITUIHBIM C/I0eM MeMOpaHbI

OHU He BCTPOEHBI B OMIMITUAHBIN CJION U HAXOZASTCS HA BHYTPEHHEH WY Hapy>KHOU
TTOBEPXHOCTH MeMOpaHbI

Kako#u coctaB umeer r/IMKOKa/IMKC?

+3TO0 acCOLMMPOBAHHbBIN C TI/Ia3MOJIEMMOM TJTUKOTIPOTEUHOBbBIN KOMIL/IEKC

OTO acCOLMUPOBAHHBIE C M71a3M0JIEMMOM MOJIEKYJIbl BOJbI

JTO accoLMUpPOBaHHbIe C M71a3MOJIeMMOM HeopraHu4yeckue coeIMHeHusI

3TO acCOLMMPOBAHHbIE C 171a3MOJIEMMOU Uy kKepo/iHble BellleCTBa

Uro siB/isieTCs NPUHIMIIHA/IBHBIM OT/IHYMEM CTPOeHMs I/IaJKOH H/I0I/Ia3MaTHYeCKou
CeTH OT LIepOX0BaTou?

B eé cocTaBe mpUCyTCTBYIOT MELIIOYKH

B eé cocTaBe NMpUCYTCTBYIOT LIUCTE€PHBI

B eé coctaBe MpUCYTCTBYIOT TPyOOUKH

+OHa siuieHa pubocom

YTo0 noHUMaeTcsi Noj, TePMHUHOM AUKTHOCOMA?

MHorouuceHHble KaHaslbL{bl IIIePOX0BaTOM SH/I0T/Ia3MaTHUYeCKOl CeTH
MHorourcieHHble KaHabLibl T71a/IKOW 3H/I0M/1a3MaTUuecKou ceTr

MHorouuc/eHHble CKOTI/IeHUsI TM30COM

+CKorieHusi 371eMeHTOB KoMIieKca ["0/ib/[kKU B BU/le CTOTKU YIUIOIeHHbIX L{UCTEPH
Kakoe yTBep)KieHHe B CTPOeHUH MEePOKCHCOM SIB/ISAETCS OIHO0YHBIM?

3T0 Tesnblla OBaJbHOMN (hOPMBbI

+OHU He UMeIoT MeMOpaHbI

VmeroT rpaHy/isipHbIl MaTPUKC

Kakasa memM0paHa MUTOXOH/IPUH 00pa3yeT KPUCTHI?

Hapy»xHas

Hapy>kHasi U BHyTpeHHsIsI

+BHyTpeHHss

B MUTOXOH/IpUSIX IPUCYTCTBYET Clieljua/ibHasi MeMOpaHa, (opMUpYIOILasi KPUCTHI
Kakoe cooTHomeHue 00/IbIINX M MaJIbIX Cy0ObeAMHUL] CYyII[eCTBYyeT B pubocome?
2 GOJBIIMX U Masiasi

2 MasibIxX 1 OobIIast

2 BOJBIINX U 2 MaJbIX

+ OosibIliast U Masiast

Camasi KOpoTKasi o BpeMeHH CTafiisi MUTO03a — 3TO

rpodasa

MeTadasa

+aHadasa

Tenodasa

75



3UroTeHa
Be/lku BHYTPHK/IETOUHBIX MeMOpPaH CHHTe3UPYIOTCA B
+rpanynsipHoit II1C

raaakou JI1C

KOMILJIeKCe I'o/b KU

JIM30COMax

s|pbIIIKaX

MuTOXO0H/ApHATBHBIN MAaTPHKC PACTIO/IATACTCSH. uveereeesveeennee

Ha noBepxHOCTH MUTOXOHZAPUU

B Me>kMeMOpaHHOM MPOCTPaHCTRe

B MUTOXOH/IPUSIX OTCYTCTBYeT COOCTBEHHBIN MaTPUKC

+B npocTpaHCTBe MeXy KpUCTaMH

Kakoe yTBep)xaeHue, xapakTepusymoiee 3Hauenre JTHK MUTOXOHAPHUMH, AB/IsIeTCA
HeBepHbIM?

OHK yuacTtByeT B cuHTe3e HH(popMaLioHHbIX PHK

JHK yuacTtByeT B cuHTe3e TpaHCIopTHbIX PHK

IOHK yuactByeT B cuHTe3e prubocomanbHbix PHK

+/JHK He yuacTByeT B cuHTe3e Kakux-mbo PHK mMuToxoHpuit
Kakoe Ko/1HuecTBO Cy0BeAMHUL] BXOAUT B COCTaB PUOOCOMBI?

OpHa

+IBe

Tpu

YeTkipe

Kakoii XuMHYeCcKH COCTaB MMeeT KaXKas Cy0obeJUHHI[a pud0oCOMBbI?
WudbopmaronHass PHK u 6enok

TpancrioptHasi PHK u 6esiok

Tonsko pubocomanbHass PHK

+PubocomansHast PHK u 6enok

Yto He sAB/sAETCSA MOP(O/IOrHUeCKUM NPU3HAKOM MHUKPOTPY00UeK?
OHU TIpe/ICTaB/ISIOT IMHelHbIe 00pa30BaHMUS

OHU SBASIOTCS MOBIMU LIWIMHAPaMU

OHU NIpeJCTaB/ISIFOT HeBeTBsIIIMecs: 00pa3oBaHUs

+OHu NpeJCTaBASIOT XOPOLLO pa3BeTB/IEHHbIE CTPYKTYPbI

Kakmue 13 K/IeTOYHBIX CTPYKTYP, 00pa30BaHHbIe MUKPOTPY00UKaMHu, SIB/ISIOTCA
BpeMeHHbIMHU?

basanbHbIe Tesblia peCHUYeK

LenTproiu

KryTuku

+BepeTteHo geneHust

UTo He AB/IAETCA COCTABHOM YAaCTbI0 K/I€TOUHOTI'0 LieHTpa?
Jurnnocoma

[Be LieHTpHOIU

LlenTpocdepa

+MuUKpOTpyOOUKH BepeTeHa Jie/ieHus

I'me B cocTaBe s/1epHOI 000/10uKe 00HAPY)XUBAKWTCS pHO0COMBI?
B cocraBe nepuHyK/ieapHOIro IpOCTPaHCTBA

Ha BHyTpeHHell MeMOpaHe CO CTOPOHBI HYKJIEOTIIa3Mbl

+Ha Hapy>kHOI1 MeMOpaHe CO CTOPOHBI LIUTOI/Ia3Mbl

MeMmObOpaHbI si7iepHO 000/I0UKH He UMEIOT prubocom

UTo XxapaKTepHO /i/If1 COCTaBa K/1eTOYHOro siipa?

SnepHasi o6o0uKa

['b16KM XpoMaTHhHa
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OZHO WK HEeCKOJMBKO SIPBIIIEK

+Bce BbIllIenepeuric/ieHHbIe KOMIIOHEHThI

Cy0beJUHULIBI PHOOCOM 00PA3YIOTCH B..eeereereasessases

I'nagkou II1C

['panynsipHoii II1C

B pe3sysibTaTe MOYKOBaHUS UMEIOLIMXCS pUO0COM

+$11pBIIKOBBIX OpraHM3aTopax.

OOIMM /I/151 BCeX K/IETOUHBIX MEMOPAH ABJIACTCSH...uveuesseeseenees
+JIurornporeniHoe CTpOeHue

OpauHaKOBbIY TTOBEPXHOCTHBIN 3/IEKTPUYECKUN 3apsi]]

CocTaB TMIUI0B

CocTaB IrlmMKOKanukca

YuacTKu XpoMocoM, Ha3biBaeMble KHHETOXOPAMH, ITO......cceeeseneenns

Mecra o6pa3oBaHus sphIleK B uHTepdase

MecTa OTXO0XKJeHUsI MUKPOTPyDOoUueK BepeTeHa JieJieHUst

ManeHbKHe y4yaCTKA XPOMOCOM, OT/ZieJIeHHble BTOPUYHOU MepeTsHKKON
+1lepBUUHbBIe TIEPETSHKKU

YuacTKu XxpoMocoM, HasbiBaeMble SiJPbIIIKOBbIMH OPraHU3aTOPAMH, IT0......eeerueesreeens
+MecTa oOpa3oBaHUs SAPHILIEK B UHTep(da3e

MecTa OTXOXKJeHHsI MUKPOTPYOOUeK BepeTeHa Jie/IeHHsI

+MasieHbK1e y4acTKU XPOMOCOM, OT/ieJIeHHble BTOPUUHOM MepeTsKKON
[TepBUUHBIe TTEPETHKKU

YTo He 0OTHOCUTCS K MACCHBHOMY TPAHCIIOPTY K/I€TOYHBIX MeMOpaH?
TpaHcIiopT BoAbI

TpanHcroptT HOHOB

TpaHCIOpT KaTUOHOB

+TpaHCropT BEICOKOMOJIEKYISIPHBIX Oe/TKOB

Kakas ¢yHKI[us, U3 mepeurc/IeHHbIX HHKe, BBIMO/THAETCA IJIaAKON YHAO0NIa3MaTHUeCKOH
CeTbo?

CuHTe3 Oe/IKOBBIX BELeCTB

Mopaudukariyst 6eJTKOBBIX BeIlleCTB, HAalIPUMep, CBSI3bIBAHKUE C CaxapaMu
TpaHcropT Oe/TKOBLIX BEIeCTB B KOMILIEKC ['0/ibKu

+J1e3MHTOKCHKALUS TOKCUUeCKUX COeIMHEHNH, CUHTe3 HeOeKOBbIX COeIMHEeHUM
Uro He siBsieTcs QyHKIUeH Komiulekca ['onbmpxu?

HakornieHre CUHTe3MPOBaHHBIX MIPOAYKTOB

XuMuyeckasi repecTpoiika HaKarIMBaeMbIX MPOAYKTOB

+Pa3pyilieHre MepBUUHBIX JIN30COM

Ob6ecrnieunBaeT BbIBeIEHHE CUHTE3UPOBAHHBIX MPOIYKTOB U3 KIETKU

Kakoe yTBep)KjieHHe He OTHOCUTCA K CBOOOHBIM prdocoMam?

OHM He CBSI3aHbI C KaHa/IbL{aMH H/0T1a3MaTUUeCcKOn CeTU

Onu 06pa3yroT MOMCOMBI

+OHU CUHTE3UPYIOT CTPYKTYPHBIe Oe/IKU KIeTKU

OHU CUHTE3UPYIOT CEeKPeTOPHbIe OesTKu

UTo He OTHOCUTCA K CTPYKTYPHO-(YHKIHOHATHLHON XapaKTepHUCTHKE PpUdocomM
IH/I0TVIa3MaTHYECKOH CeTH?

OHM CBsI3aHbI C KaHaIbLIAMU H/I0TI/Ia3MaTUYeCKOM CeTU

[ITepoxoBaras 3HAOI/Ia3MaTHUUeCKasi CeTh PAcIioyiaraeTcsi BO BCeX KeTKax
CHHTEe3UPYIOT CTPYKTYPHbIe OeKU KIeTKH

+CHHTe3UPYIOT CeKPeTOpHbIe OeKu

Kakoe yTBep:x/ieHle COOTBeTCTBYeT XapaKTepHCTUKe rerepoxpoMaruHa?
ITO XpOMaTUH, KOTOPBIM MPUCYTCTBYET B /JpaX TOJbKO MY>KCKOTO OpraHr3Ma
ITO [1eKOH/IeHCHPOBaHHbIE YYaCTKU XPOMOCOM
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+3TO0 KOH/IeHCMPOBaHHbIE YYaCTKX XPOMOCOM

CoOTBeTCTBYeT yuacTKy SiZ[pbILIKOBOrO OpraH1u3aTopa

Kakoii )ku3HeHHbIH [IMKJI XapaKTepu3yeT BbICOKOAU( G epeHMPOBaHHbIE K/TeTKH?
MuTo3 - unTepdasa - MUTO3

Mwurto3 - uHTepdasa - rubesb KJIeTku

+MuwuTo3 - fuddepeHIPOBKY - BbINO/THeHHe (QYHKLIWY - THOe/b KIIeTKH

MMUTO3 - MUTO3 - MUTO3 U T [

YeM xapaKTepu3yeTcsi IOCTMUTOTHUYECKUI nepuo/| nHTep¢asbl
MasioguddhepeHIUPOBAHHON K/IeTKU?

+IIpoucxouTt pocT u AudQepeHIIMpoBKa

[Tpoucxoaut yasoenue mosiekyn JJTHK

3aBeplieHMe TIOATOTOBKY K/IETKU K HOBOMY MUTOTHUECKOMY [le/IeHUI0

Kakux-mb0o u3MeHeHH CO CTOPOHBI Siipa U LIUTOIIa3Mbl KJIETKH He TIPOUCXOUT

YeM xapaKTepu3yeTcsi CHHTeTHUeCKHUI nepuo/| nurepdasnsl ManouddepeHipoBaHHON
K/IeTKH?

[TpoucxoauT poct U AuddepeHIPOBKa

+IIpoucxoput yasoeHvem mosekyn JHK

[TporcxoguT MOATOTOBKA K/IETKH K HOBOMY MUTOTHYECKOMY JleJIeHUIO

Kakux-mb0 u3MeHeHH CO CTOPOHBI Sifipa U LIUTOTIa3Mbl KJIETKH He TIPOUCXOUT
Kakue n3mMeHeHUs IPOUCXOJAT B s/ipe U UTOIUIa3Me K/1eTKH B MeTaga3y muro3a?
KonpeHcalys XpoMocoMm, pa3pyilieHue siepHoi 000/10UKy, popMUpOBaHUe BepeTeHa Jie/ieHusT
+Pacrnosio)xeHre XpOMOCOM B 3KBaTOPUA/IbHOM 30HE KJIeTKH

PacxoxxeHre JouepHHUX XPOMOCOM K TOJIF0CaM [JOUePHUX K/IeTOK

O6ocob/ieHue siziep, LIATOTOMUS

Kakue u3meHeHHs MPOMCXOAAT B A/ipe U LIUTOIUIa3Me K/1eTKH B aHada3zy muro3a?
KoHpeHcatust XxpoMocoM, pa3pylileHue sifiepHoi 000/109Ku, pOPMHUPOBaHKE BepeTeHa Jle/IeHHsI
Pacronio’keHrie XpOMOCOM B 5KBaTOPUA/IbHOM 30He KJIeTKH

+PacxoeHre ouepHUX XPOMOCOM K IOJIF0OCaM [JJOUePHUX K/IETOK

Ob6ocobnenue sep, IUTOTOMUS

B pe3y/ibTaTe MHUTO03a 00PA3YETCH..couvrvrereeseones

+0pHa guniouHas KieTka

OjHa KJ1eTKa ¢ rariongHeiM HabopoM [JHK 1 3 pelyKLIMOHHBIX Tesiblia

UeTbIpe KJETKU C raryioniHbiM KonmuectBoM JJHK

[Be nunioniHble KIeTKA

Kakoii crioco0 jje/1eHusi He XapaKTepeH /I/Isi COMaTHYeCKHX KJ/IeTOK?

Amuto3

Muto3

OH/IOMUTO3

+Metios

XpoMoCOMBI BBICTPAUBAKTCS M0 3KBATOPY K/IETKH.....ueeerueersneens

B nipodasy

B tenodasy

B anadazy

+B metadasy

XpoMmaTtuabl  OTXOAAT APYr OT JApyra M CTAaHOBATCA  CaMOCTOSITe/IbHBIMH

XPOMOCOMAMH....cveerersseesnees
+B anacda3zy

B tenodasy

B nipodazy

B mertadasy

Ko/muectBo xpomocoMm u ITHK paBHO 2n4c.........ccuueeeee.
+B npodazy
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B mertadasy

B aHacdazy

B tenodasy

KonunuecrBo xpomocom u [THK paBHO 4n4c..........cceenee.
B npodazy

B MeTadazy

+B anadazy

B Tenoda3zy

HeakTtueHas yactb JJHK B K/leTKe MPeACTAB/ICHA.....cccooeevveness
XpOMaTrHOM

+30yXpOMaTUHOM

I'etepoxpomMaTiHOM

Bca IHK B Ki1eTke akTUBHA

OHOXPOMATHAHBIE XPOMOCOMBL....cccersussreesens

B npodazy

B MeTadazy

B anadazy

+B Tenodazy

B nocTcuHTeTHYeCKUil epuoy,

B cuHTeTUUeCKui1 mepuoy,

+B npecuHTeTHUECKUM TIEpUOJ,

Konbloranus roMo/I0ri4HbIX XPOMOCOM NPOHCXOHUT B MEPHO/...ccueeervecrneees
+IIpodaszy 1

[Tpodazy 2

Mertadasy 1

Mertada3zy 2

Anadazy 1

Amnadaszy 2

Tenodasy 1

Tenodasy 2

B koHue 1-ro geieHusi meiio3a Habop xpomocoM u JTHK...........cuce....
nc

2n4c

+n2c

4ndc

n4c

2n2c

B KoHIle 2-r0 JeieHust Melio3a Habop xpomocoM u [THK....................
+nc

2n4c

n2c

4n4c

n4c

2n2c

Ha6op xpomocom u [THK 2n4c xapaKkTepeH /ISl HIEPHOJOB........ccereereens
+I1poda3ssr 1

[Mpoda3si 2

+Metada3ssr 1

Mertada3zsi 2

+Amnadasbil

Anadasbi 2

Tenodassr 1
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Tenodasbl 2

Ha6op xpomocom n THK 4ndc xapakTepeH /ISl HePHOMAQ......ccceseerenees
[Tpodassi 1

[Tpodaser 2

MeTada3zsl 1

Mertada3ssi 2

Anadasbil

Amnadaszsi 2

Tenodassbr 1

Tenoda3ssi 2

+Takoro Habopa ripu Metio3e He ObIBaeT.

Ha6op xpomocom n THK n2c xapakTepeH /Il IEPHO/IOB.......cceueereenes
[Tpodassi 1

+I1poda3ssi 2

MeTada3zsl 1

+Mertacasbi 2

Anadasbil

Amnadaszsi 2

+Tenodassbl 1

Tenoda3ssi 2

Ha6op xpomocom u THK 2n2c XapaKTepeH JJIsl IEPHOJA. ..c.cccerurereresens
[Tpodaszer 1

[Tpodassi 2

Mertada3ssr 1

MeTada3ssl 2

+AHnadasbil

Anadasbl 2

Tenodassi 1

Tenodassl 2

Ha6op xpomocom u [THK nc xapakTepeH /ISl HePHOJQA......coeevesnssnse
ITpodassl 1

[Tpocda3er 2

MeTada3ssl 1

Metada3zsi 2

Anadasbil

Amnadassl 2

Tenodassr 1

+Tenodasbl 2

ITepekoMOUHAIMS TeHETHYECKOT0 MAaTEPHA/IA MPOUCXOUT B MEPHOABL.....covevevesnee
+I1Ipocda3ser 1

ITpodassi 2

Mertada3zsl

MeTada3ssi 2

+Amnadasbil

+Amnada3sbl 2

Tenodassr 1

Tenoda3ssi 2

KpoccuHTroBep MpoMCX0/JUT BO BPEMS MEPHOA....ceeereeseesess
+IIpoda3ssi 1

[Tpoda3er 2

Mertada3ssr 1

MeTadassi 2
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Anadasbil

Amnadaszsi 2

Tenodassbi 1

Tenoda3ssi 2

UTo He 0THOCUTCA K CTPYKTYPHBIM 3/IeMeHTaM LMTOIIa3Mbl K/IeTKH?
I'manonnasma

Opranenibl

+fnpo

Bxiirouenus

Kakoe omm6ouHoe 1mo/i0’keHre KJIeTOUHOH TeOpUM NMPUBEIEHO HIDKe?

KneTtka siBnsieTcst HaMeHbIlel e JUHULIEH XKUBOIO

KneTku pa3nuuHbIX OpraHu3MOB CXOJHbI [I0 CBOEMY CTPOEHHIO

+006pa3oBaHre HOBBIX KJI€TOK IMPOUCXOAUT U3 6eCCTPYKTYPHOM MacChl
MHOTOK/IeTOUHbIe OPTaHU3MBbI TIPEJICTABISIOT COOO0M CI0KHBIE aHCAMOJTH KJ/IETOK, CTPYKTYPHO M
(hYHKI[MOHA/ILHO CBSI3aHHBIE MEXy COOO0

YTto noHMMaeTcs MojJ, TePMUHOM ruasjioniasma?

Copepxxumoe siipa

MeskTKaHeBasi )KUJKOCTh

+L{uTorsa3Ma, IMIIEHHAs OpraHesl U BKIIOUeHUH

[Tna3ma KpoBu

Kak pacnosiararorcsi Mo/ieKy/ibl B OWIHITHAHOM C/I0€ KJIeTOYHBIX MeMOpaH?

VX 3apa>keHHbIe YaCTH HarlpaBJieHbl K [IeHTPY OWIMITAAHOTO CJI0ST

+/x He3apshKeHHbIe YaCTH HarpaBJieHbl K L[eHTPY OUIUITUIHOTO CJIOST

MorieKy/ibl IMMIJIOB He UMEIOT 3apsiia ¥ pacriosaratoTcs 6e3 BUAMMOTO TOpsiKa.

VX 3apsi>keHHbIe UaCTU HarpaB/ieHbl K IOBePXHOCTU MeMOpaH

Yto XxapaKTepu3yeT HHTerpa/ibHble 0e/IKH 3/IeMeHTapHO! K/IeTOYHOH MeMOpaHbI?
OHU BCTPOEHbI MO0 B MIOBEPXHOCTHBIN, MO0 BO BHYTPEHHU OWUTUITAHBIN CIOH
+OHU «ITIPOLIMBAIOTY» OWUITUAHBINA C/IOM Y YaCTUYHO PACIIO/IaraloTCs Ha Hapy>KHOW U
BHYTpeHHel MOBepXHOCTH MeMOpaHbI

OHM HUKAaK He CBSI3aHbI C OUTUITUIHBIM C/I0eM MeMOpaHbI

OHU NIPUKpeTUIeHbI MO0 K TTOBEPXHOCTHOMY, JTM00 K BHYTPEHHEMY OMJTUTIHTHOMY CJIOFO
MeMOpaHbI

Kakoe yTBepx/jeHue, XapakTepu3ymoiee (yHKIMU 0e/IKOB 3/IeMeHTapPHOM K/IeTOYHOM
MeMOpaHbI, AB/IAETCA HelPaBU/IbHbIM?

+OTCyTCTBYIOT O€/TKH-TIePeHOCUNKH

HwmeroTcst 6enku-pepMeHTbI

BcTpeuaroTcs perienTopHbie Oesiku

B cocraBe MeMOpaHbI UMEIOTCS CTPYKTYPHBIE OesTKu

Ha kakoii moBepxXHOCTH K/IeTOYHOW MeMOpaHbI Paco/iaraeTcs riiMKOKaJMKC?
Ha Hapy>xHO1 MeMOpaHe siijpa

Ha BHyTpeHHel MOBePXHOCTH I1/71a3M0JIEMMBI

Ha noBepxHoctu MeMOpaH Komriekca ['ob1Ku

+Ha Hapy>kHOI1 TOBEPXHOCTH I1/1a3MOJIEMMbI

Ilna3mosieMMa He MPUHUMAET YYaCTHe B 00PA30BAHM . .....ccerueereesnes

Pecnuuexk

JKryTukos

MUKpPOBOPCUHOK

+Muodubpusin

Kakoe yTBep:k/ieHie XapaKTepHCTHUKHU IePOX0BaTOM YH/0M/Ia3MaTHUeCKOU CeTH ABJISIeTCS
OIIUOOYHBIM?

B eé cocTaBe MpUCyTCTBYIOT MEIIOUYKH

B eé cocTaBe NMpUCYTCTBYIOT LIUCTE@PHBI
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B eé coctaBe MpUCYTCTBYIOT TPyOOUKH

+OHa nuieHa pubocom

Kakoii TepMHH He HCII0/1b3yeTcs /IS 0003HAUeHHA M XapaKTePUCTUKH BTOPUYHBIX
JIN30COM?

AyTodarosi3ocoma

daronusocoma

AyTodarocoma

+/lukTriocoma

Yto He 00HapYy)XMBaeTcs B cocTaBe ayTodarocom?

OcTaTku MUTOXOHZPUN

OcTaTku 9H/0I/1a3MaTUYeCKOW CEeTU

Ocratku pubocom

+OcTaTKu (aroUTUPOBaHHBIX Uy>KePOJHBIX KJIETOK

B ux nieHTpe BUAHBI KPUCTA/UIONOA00HBIE CTPYKTYPBI, COCTOsIIIMe 13 (pubpusin u TpyboK
M3 Kakoro Ko/imuecrBa MeMOpaH o0pa3oBaHa CTEHKA MUTOXOH/PHHU?
N3 ogHomt

+U3 2-x

N3 3-x

N3 4-x

I'ae pacno/iokeHo Me)KMeMOpaHHOe MPOCTPAHCTBO MUTOXOH/APHUIA?
+Mexxay Hapy>KHOW ¥ BHyTpeHHell MeMOpaHaMu

Mexny MeMOpaHaMy COCeJHUX KPUCT

B coctaBe MUTOXOH/IPUU HET TaKOT'O MPOCTPaHCTBa

B nieHTpe MUTOXOHAPUH

MuTOXO0H/IpHANBHBIN MAaTPHUKC PACTO/IATACTCS. uveeereeerseesness

Ha noBepxHOCTH MUTOXOHZAPUU

B MexxmMemMOpaHHOM TTPOCTPAHCTBE

B MUTOXOHZPHSIX OTCYTCTBYeT COOCTBEHHBI MaTPUKC.

+B npocTpaHCTBe MeXAy KpUCTaMU

Kakoe yTBepxpieHne, xapakTepusymomee 3Hauenue IHK MutoxoHapuu, siB/isieTcs
HeBepHbIM?

JHK yuacTtByet B cuHTe3e nHpopMarLmoHHbix PHK

JHK yuyacTtByet B cuHTe3e TpaHCcriopTHeIX PHK

IOHK yuactByeT B cuHTe3e pubocomanbHbix PHK

+IHK He yuacTByeT B cuHTe3e Kakux-m60 PHK mMuToxoHapuit

Kakoe Ko/1HuecTBO Cy0OBeIMHUL] BXOAUT B COCTaB pUO0COMBI?

Opna

e

Tpu

UYetsipe

Kakoii xuMHuecKuid COCTaB MMeeT KaXas CyobeJUHUIIa pub0oCOMBbI?
WudopmanmonHas PHK u 6eok

TpancrioptHas PHK u 6es1ok

Tonsko pubocomanbHass PHK

+PubocomanbHasi PHK u 6eyiok

Yto He sAB/IsAETCSA MOP(O/IOrHUeCKUM NPU3HAKOM MHUKPOTPY0OoUeK?
OHU TIpe/ICTaB/ISIOT JIMHEHbIe 00pa30BaHUs

OHM SBASIOTCS MOBIMU LIWIMHAPaMHU

OHU TIpeJICTaB/ISIFOT HEBETBSIIMECs: 00pa30BaHUS

+OHU NpejCTaB/IAIOT XOPOLLIO pa3BeTB/IEHHbIE CTPYKTYPbI

Kak Ha3pIBalOTCA 0e/1IKM Cy0heJHHHIIbI, 00pa3yloIIye CTeHKY MUKPOTPYOOUKH?
['o6ymuHbI
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AnbOYMUHBI

+TyOyiHBI

AKTUHOBBIE (PU/ITaMEeHThbI

Kak pacrosiararorcs 1ieHTp1o/I4 B JUII/IOCOMe?

[TapannensHO OpyT APYTY

HaxknazgpiBaroTcst Apyr Ha Apyra noJ, NpsiMbIM YIJIOM

[TpoposbHO, 06pa3ys MPSIMYIO JTMHUIO

+IleprnieHUKYISIPHO PYT K APYTY

Posib 6a3abHBIX TeJlel] B KIeTKe

OrmpefesnisifoT 6a3aabHYIO YaCTh K/IETKH

OnpefensioT MeCTO pacro/io’KeHHsl BTOPOU LIeHTPUOJIU TIPU J1eJIEHUU KJIeTKU
+5BASITOTCA OCHOBOM /1J151 pECHUYEK U KTy TUKOB

OnpeensioT MeCTO pacro/ioyKeH!s MaTePUHCKOM LIeHTPUOJIY Tiepe/] HauaaioM Jie/ieHUs KJIeTKU
Kakoe Ko/1nuecTBO MeMOpaH BXOUT B COCTaB siIePHO 000/10UKH?
Opana

+/1Be

Tpu

UYetsipe

B 1UTOCKE/1eT K/IETKH HE BXOJST...cccvteruresencens

AKTHHOBBIE (PUTaMEHTHI

MukpoTpybouKH

[TpomesxyTouHble unaMeHThI

+CucTeMa BHYTPUK/IETOUHBIX MeMOpaH

HoBble MUTOXOH/IPHH B K/IeTKe 00Pa3yloTCA B ........

I'napkoii II1IC

I'panysnsiprou JI1IC

+Pe3ynbTarte JesieHrss MUTOXOH/IPDUM TTePeTSHKKON

Pe3synbraTte ¢aronurosa

Hykneocoma 3710 ............

Pubocoma B cocTaBe MOJIMCOMBI

+Iletna IHK BOKpyT MoJieKy/1 TUCTOHOB

Yuacrok JHK cBsizannbiii ¢ PHK-nommepamu

Marasi cybbeHuIia pub0OCOMBI

YuacTKu XpoMocoM, Ha3biBaeMble IEHTPOMePaMHU, 3T0  ............
MecTa oOpa3oBaHUs AAPHIIEK B UHTEPda3e

MecTa OTXOXKJeHHsI MUKPOTPYOOUeK BepeTeHa [ie/IeHHsI

MareHbK1e y4acTKU XPOMOCOM, OT/Zie/ieHHble BTOPUUHOU MepeTsyKKOM
+IlepBUUHBIe MTEPETIKKU

YuacTKu XpoMoCOM, Ha3bIBaeMble T€JIOMEPAMH, 3TO ...ccevereenennnes
MecTa 0Opa3oBaHMs AAPHILIEK B UHTEPda3e

MecTa OTXO0XKJeHUsI MUKPOTPYyDOUeK BepeTeHa Jie/ieHust

MaseHbK1e y4aCTKU XpPOMOCOM, OT/ieJIeHHble BTOPUUHOU NepeTsIKKOU
+KoHeuHble yyacTKU 1ieyeil XxpoMoCOM

Kakoii nepeHoC BeliecTB uepe3 K/JIeTOUHYH) MeMOpaHy He CBSI3aH ¢ aKTHBHBIM
TpaHCIOPTOM?

[TepeHoC BellleCTB NIPOTUB I'PaZjieHTa KOHL[eHTpaLy

[TepeHoc c romolibio haro- ¥ MUHOLUTO3a

[TepeHoC c 1OMOI1IBIO0 Oe/TIKOB-TIepeHOCUHNKOB

+I1epeHoc BellleCcTB MyTéM rpocToi quddy3un

Kakas ¢yHKI[us He BBINIO/THAETCSA 111eP0X0BaTOH 3H/I011/Ia3MaTUYeCKO0H CeTbIo?
CuHTe3 Oe/IKOBBIX BEl[eCTB

Mogudukaiiyst 6eJIKOBBIX BellleCTB, HarlpuMep, CBsi3bIBaHUe C caXxapaMu
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TpaHcnopT 6e/TKOBBIX BelljeCTB B KOMILIEKC ["0bIKu

+J1e3MHTOKCHUKALMsl TOKCUYeCKUX COeIMHeHNH

B 00/1acTH KakKoil opraHe/ibl HAKAIUTUBAIOTCS CEKPeTOPHbIE IPaHYJIbI?

["'nagkon sHAOMIa3MaTUUeCKOW CeTh

ParoysmM3ocom

[[TepoxoBaTtoli 3HAOM/Ia3MaTUYECKOU CETU

+Kowmrinekca I'onbaKu

Kakas nuronyia3maTuueckasi CTPyYKTypa IPpUHMMAaeT yJyacTHe B 00pa30BaHUHU NEPBHYHBIX
au3ocom?

I'napkas sHHOMIa3MaThuyeckas CeThb

ParomM30CoOMbI

[ITepoxoBaras 3HAOIIIa3MaTHYeCKast CeTb.

+Kowmriekc I'osbmKu.

B uem 3ak/ouaercs PyHKI[US IEPOKCHUCOM?

+Onu obecrnieunBaroT Je3rHTOKCHMKaLuio HoO; - mposykTa, 06pa3yrolierocs pyu OKUC/IeHUH
aMHHOKMCJIOT.

Onu obpasytor HO

OHU MHAKTUBUPYIOT (hepMeHTHI JIN30COM.

Onu HakaruMBaroT U BbiesatoT HoO2 BO BHEIHIOK Cpefly KIeTKU.

Kakoe K0/11uecTBO LieHTpUOJIeil IPUCYTCTBYeT B An(depeHMPOBaHHOM He/esencs
K/leTkKe?

OpHa

+IBe

Tpu

YeTkipe

Kakoe yTBep:x/ieH1e COOTBEeTCTByeT XapaKTepHCTUKe 3yXpoMaTHHa?

OTO 1M0J/I0BOM XpOMaTHH

+3TO0 1eKOH/J,eHCUPOBaHHbIe YYaCTKH XPOMOCOM

ITO KOH/IeHCUPOBaHHbIe yUaCTKHA XPOMOCOM

CoOTBeTCTBYeT y4acTKy SJpbIIIKOBOIO OpraH13aTopa

Kakoii )xu3HeHHbIN MK/ XapakTepu3syeT Manoju¢depeHipoBaHHbIe K/TeTKH?
+MuwuTo3 - uHTepdasa - MUTO3

Mwurto3 - uaTepdasa - rubesb KJIeTku

MwuTo3 - qudhepeHITMPOBKH - BbIIOJTHEHWE QYHKIIUN - THOe/Ib KJIeTKH

MMUTO3 - MUTO3 - MUTO3 U T [

Kakoiu nepuoj He BXxoauT B HHTepdasy MmanouddepeHnripoBaHHOM K/IETKH?
+1Tepuog MuTo3a

[TocTMUTOTHUECKUI TTEPUOZ, (TTPECUCTETUYECKUI)

CHUHTEeTHUYeCKUH TTepruo/

[TpemuTOTHUECKUI TIePUO/, (TOCTCUHTETUUECKUI)

Uem xapaKTepu3yeTcsi NPeMUTOTHYECKNH (IOCTCUHTeTHUeCK i) mepuoj nHrepgasbl
ManosudepeHIIMPOBaHHOM K/IeTKU?

[TpoucxoauT pocT U AuddepeHITMPOBKa

IIpoucxomut yasoenue mosexkys JHK

+3aBepiiieHue MOATOTOBKU K/JIeTKU K HOBOMY MUTOTUUYECKOMY Zie/IeHUI0

Kakux-mb60 v3MeHeHU CO CTOPOHBI sifipa U LIUTOIIa3Mbl KJIETKH He TIPOUCXOJUT
Kakue u3meHeHNs MPOMCXOAAT B A/ipe U LUTOIIa3Me K/IeTKH B mpo¢a3y MmuTo3a?
+KoH/jeHcalysi XpoMOCoM, pa3pyllieHue sifiepHoi 000/10UKy, (popMHUpOBaHUe BepeTeHa Jie/ieHust
Pacro/io’keHrie XpOMOCOM B 3KBaTOPUA/IbHOM 30He KJIeTKH

PacxoxxeHre 0uepHHUX XPOMOCOM K T0JIF0CaM [JOUePHUX K/IETOK

O6ocobsienue siziep, LIATOTOMUS

Kakue u3smeHeHHs MPOMCXOAAT B fA/ipe U LIUTOIIa3Me K/IeTKH B Tesio(a3y MuUTO3a?
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KonieHcalys XpoMocoMm, pa3pyllieHue siiepHoi 000/10UKy, (popMHUpOBaHUe BepeTeHa JiesieHust
Pacronio)xeHre XpOMOCOM B 3KBaTOPUA/ILHOU 30He KJIETKU
PacxoxxzeHre JouepHUX XPOMOCOM K ITOJIFOCaM [JOUepHUX K/IeTOK
+0060cob/ieHue siiep, LIUTOTOMUS

B pe3y/ibTaTe Meii03a 00Pa3yeTC .. ..cccueereesueenns

UeThIpe KI€TKU C AUTIOUAHBIM KommyectsoM JHK

[Be nurioniHble KJIeTKU

OpHa K/1eTka € rariougHeiM KomruectsoM JIHK U Tpu ¢ AUTIOUAHBIM
+UeTbIpe K/I€TKH C raryiongHeIM KomuectBoM JHK

B unTepdaze murornueckoro nukaa JHK yABaNBaETCH.......cccueeuernee
B npecuHTeTHYECKUM TTEPHOJ

+B cunTeTMUeCcKul epuo/,

B nocTcuHTeTMYeCKUi epuoy,

B MeTadazy

AKTHUBHBIN POCT KJIETKHA MPOUCXOAHT...cecerueesrseesees

+B npecrHTeTHYECKMI TEPUO/,

B cuHTeTHUecKuil mepuoy,

B noctcuHTeTMYeCKUH NTepUo/,

B Metadazy

Knerka umeer Habop xpomocom 1 THK 2n4c ¥ FOTOBUTCS K [I€TICHHIO. ....ccvrnessenes
B npecrHTeTHYECKUM TTEpHOJ

B cuHTeTHMUECKNI NTepUOf

+B nocTcuHTeTHYeCKUil epuo/,

B MeTacdazy

HauuHaercsi ciupa/iv3anys XpOMOCOM, PAaCTBOPAETCS SAAEPHAS 000/I0UKA ...cceveervreseesaes
+B nipodazy

B anadazy

B Tenoda3zy

B Metadazy

Yucno monekysn JHK B kieTrke B mpoda3y muro3sa...

+paBHO UYMCJTy XpOMaTu/,

+B/IBOE OOJIBIIIE UKC/Ia XPOMOCOM

PaBHO UKCJTy XPOMOCOM

BZIBOe OOJIblIle UKcia XpOMaTH/

B/IBO€ MeHbIIIe YKcia XPOMOCOM

Ha3zoBuTe K/1eTOUHBIE BK/IIOYEHUsA

MHUTOXOH/IPUU

+ >KMpOBbIE Karjiu

+ IMI'MEHTHI

PO

CuHTe3 KaKHX BelleCTB OCYyII[eCTB/IsfAeT arpaHy/IsIpHbIN YH0N/Ia3MaTHUeCKUI PeTHKY/IyM?
Oenku

+IUNUABI

+yr/IeBO/IbI

OHK

Ha3soBure cTpyKTYypBI K/1eTKH, rje coaepxurca [JHK.

+ NaCTUbl, MUTOXOH/PUU

pubOCOMBI, LIUTOTI/Ia3Ma

II1C, komrutekc ["'onmb Ky

T/1a3MOJIeMMa, BaKyoJlb

Pacnoioxkute ¢pazbl MUT03a B IPABU/IHLHOM MOC/I€0BATE/ILHOCTH
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1. Metada3za

2. Tenodasza

3. AHada3za

4. IMpodaza

[IpaBubHBIM OTBeT: 4, 1, 3, 2

Pacnonioxxute noacraguu npodassl I Melio3a B MpaBU/IBHOM MOC/Ie/{0BaTe/TbHOCTH

1. maxuTteHa

2. nenToTeHa

3. 3UroTeHa

4. nuIIoTeHa

5. IVaKuHe3

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

Y cTaHOBHUTE COOTBETCTBHE MEXAYy CTaAUAMHU MUTO03d U UX COAEPKAHUEM

1. npoda3za

1. louepHUEe XPOMOCOMBI [IECTTUPATU3YFOTCS.
obpa3yeTcst 0060/10uUKa siipa. BOCCTaHAB/IMBAIOTCS
SIPBILIKH.

2. MeTadasza

2. LEHTPOMEDEI OeJIATCA, U CECTPUHCKHUE XPOMATHUbI
PaCXOOsTCA K ITOJIFOCaM KJIETKH.

3. aHa(a3za

3. XpOMOCOMBI PacrioyiararoTcs B 5KBaTOPUATBHOMN
TIJIOCKOCTH, TI€PIIeHAUKY/ISPHON OCH BepeTeHa. HUTH
BepeTeHa MPUKPETUISIOTCS K [IeHTPOMepaM XPOMOCOM.

4. Tenodasa

4. XpPOMOCOMBI CITUPATU3YIOTCSl U CTAHOBSITCS
BU/IMMbIMU. OHM PaCIio/iaratoTcsi o BCEMY SIPY.
HauMHAeTCsl PACXO0XKAeHUe LIeHTPUOJIe K MoIHcaM 1
oOpa3oBaHHe aXpOMAaTHHOBOT'O BepeTeHa JieJ/ieHusl.

MCUe3aroT SIZIPBIIIKU U 000J/I0UKH sifipa.

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

Y cTaHOBUTE COOTBETCTBHE MeXAY cTaauAaMHU npodassl I Meiio3a U X COiep)KaHUEM

1. nenToTeHa

1. roMosIOrMUHbIe XPOMOCOMBI, COe/JUHEHHbIE B
OVBasIeHThI, YKOPAUMBAKOTCS U YTOJIIIAIOTCS
BC/Ie/ICTBHMe Ccrivpanu3aiyu. Kakapiii OuBasieHT
COCTOUT U3 ueThipex xpomaTtus. Ha aToit
CTaJUM TIPOUCXOAUT 0OMEH rOMOIOTMUHBIMU
ydacTKaMU XpPOMOCOM (sIBJIeHHE
KPOCCHHIOBEPA).

2. 3UroTeHa

2. XpOMOCOMBI UMEIOT BUJ, I/TUHHBIX TOHKUX
HUTel, COOpaHHBIX B SiZIpe B BUJIE PHIXJIOTO
KyOKa. Kaxkziasi XpoMocoMa COCTOUT U3 ABYX
XpOMaTU.

3. rmaxuTeHa

3. IPOUCXOAUT KOHBIOTALMsl WK CUHAICUC
(coeHeHMe TIOTIAPHO), TOMOJIOTUYHBIX
xpoMocoM. KoHbroraiysi 00bIYHO HAUMHAETCS C
KOHL[OB U pPacrpOCTpaHseTCsl BAOb
XPOMOCOMBI.

4. nurIoTeHa

4. XpOMOCOMBI, COe/IMHeHHbIe B OMBa/IeHTHI,
HAauMHAIOT OTXOAUTH O/iHA OT Apyroi. IIpotiecc
pacxoyK/IeHUs] HAUMHAeTCS C OTTaJIKUBAHUS
L[eHTPOMEPHBIX YUaCTKOB TOMOJIOTUYHBIX
xpomocoM. IIpu 3ToM XpoMOCOMBbI 00pa3yroT —
X-00pa3sHble GUTYpHI, Ha3bIBa€MbIe XHa3MaMH.

[TpaBunbHbIM OTBeT: 1-2; 2-3; 3-1; 4-4.
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Y cTaHOBUTE COOTBETCTBHE MEXAY OPraHoMAdMHM KJIETKH U UX (bYHKHI/IﬂMI/I

1. MUTOXOHAPUH 1. cuHTe3 OesKa B KJIETKe

2. pubOCOMBI 2. cuHate3 AT® (reHepalusi 3HEpryu)

3. armnapar I"osbKu 3. TPAHCIOPT KPYIHBIX MOJIEKYJ/I OPraHUYECKHX BEILeCTB

4. sH[0TI/Ia3MaTUYecKast CeTh 4. mepeHoC ¥ rpeobpa3oBaHye 6enKoB, cOOpKa MeMOpaH,
TPAHCIIOPT Pa3/IMUHbBIX BEIIeCTB K KJIETOUYHOU MeMOpaHe,
dbopMHpOBaHUe JIM30COM.

[TpaBubHBIM OTBeT: 1-2; 2-1; 3-4, 4-3.
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32.

Bonpocs! omnpoca no teme: «K/1eTouHbli YpoBeHb OpPraHu3aLiy )KU3HU»

Korga 1 keM ObUTH CO3/]aHbI ITEPBbIE ITOI0XKEHUS KIIETOUHON Teopun?
Kro fokasas, uTo HOBbIe KJIeTKH 00pa3yroTcs IyTeM [ieJieHHUs] MaTePUHCKOM KJIeTKHU?
Yewm obpa3oBaHa ma3manemMma?

W3 KakuX C/10eB COCTOUT 000/I0UKa KUBOTHOM K/IeTKU? PacTUTeNIbHOM K/IeTKHU?
HazoBuTe BU/IbI TPAHCIIOPTA Uepe3 KJIeTOYHYI0 MeMOpaHy?

Kakast MoJiesib cTpoeHusi MeMOpaHbI TIPUHSTA B HAaCTOsiIIiee BpeMsi?
Kakue Tpu Buzia 6e/1K0B 00pa3yroT Tia3MaaeMmMy?

Yem oOpa3oBaH HaIMeEMOPAHHBIN KOMILIEKC, TJTHKATHKC?

KakoBa ToJiirHa nia3maneMmbl?

Yro Takoe aguddy3us? Uto HasbiBaeTcst 06/ierueHHON quddy3ueii?
Uto Takoe ocMoc?

Kak Boza nocryraet yepes 1jiasmajieMMy B KIIETKU?

Kak 3apsbkeHHbIe HOHBI TTIOCTYTIAIOT Yepe3 Ijla3MaieMMy B KIIeTKU?
UTo Ha3bIBaeTCS aKTUBHBIM TPAHCIIOPTOM?

UTo Takoe 3HA0LMTO3? DK30LUTO3?

B kKakom yJacTke KeTKu 00pa3yroTcsi cyObeiMHULBI pubocoM?
KakoBbl hyHKIMH pruboCcoM?

Kakue BU/bI 9H/0T1/1a3MaTUUYeCKOW CeTU BaM U3BeCTHbI? VX QyHKLmU?
Kakue QyHKLMY BBITIONHSET KOMILIEKC ["obaKu?

Kakue opraHon/ibl K/IeTKM Ha3bIBalOT OPraHOM/,AMU JIbIXaHUs?

Kak npourcxogsat B3avuMmoripeBpallieHus iacTug?

Kak Ha3biBaeTcs BHYTpeHHsIs cpefja MUTOXOHApu? [lnactyp?

Kakue nm1M30coMbl Ha3bIBatOTCs TEPBUUHBIMU? BTOpUUHBIMUA?

Yem 0Opa3zoBaHbl [IEHTPUOJIN KJIETOUHOTO I[eHTpa?

Kakue 5yKapuoThl He UMEIOT LIeHTPHOJIei?

HazoBuTe (yHKIMU K/I€TOUHOTO LieHTpa?

[TepeuniciiviTe OpraHOU/bI ABMKEHUS K/IeTKHU.

[Tepeuriciiite ofHOMeMOpPaHHbIE OPTAHOU/IBI KJIETKH.

[MTepeuriciuTe AByXMeMOpaHHbIE OPraHOW/IbI K/I€TKH.

[Mepeuniciivte He MeMOpaHHbIE OPTAaHOU/IBI K/IETKH.

KakoBbl ¢pyHK1MM si71pa?

Kakue opraHOW/Ibl CUMTAHOTCS CUMOMOHTAMU 3yKapUOTHYeCKOW KIeTKHu? B Kakux

KJIeTOYHBIX opraHougax umeercs JHK?

33. Kakue K/ieTouHble OpraHoWbl CTOCOOHBI K CaMOY/JBOEHHIO?

34. B kakoii (popme HaxoUTCS reHeTUUeCKUW MaTepyas y 3YKapuoTUUeCKOM KIeTKu?
35. [Tepeunicnute (a3bl Meiio3a, BO BpeMst KOTOPbIX XPOMOCOMbI — /IByXXpOMaTHUHbIe
36. Urto Takoe 3yXxpomaTUH? I'eTepoXxpomMaTUH?

37. Kakue XpOMOCOMBI Ha3bIBAlOTCS MeTalleHTPUUeCKUMH, CyOMeTaleHTpUYeCKUMH,
aKpOL|eHTPUYeCKUMU?

38. B melio3e TprKbl MPOMCXOUT TIepeKOMOMHALIMS TeHeTHUeCKOTr0 MaTepHara.
Korpa?

39. KakoB 6rosioruueckuii CMbICT Meiio3a?
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40. [HatiTe onpefeneHue TepMUHaM Win packpoiTe: Hykneocoma. Tesomepa.
Konsbrorauus. XpomoHema. KpoccruHrosep.

KonTtposibHas paboTa:

CumyayuoHHble 3a0auu:

1. XpomMoCOMHBIM HabOp COMaTMUECKUX K/JIETOK PeYHOro paka paBeH 116. Omnpezpenurte
XPOMOCOMHBIN Habop U urcio mojiekyn JIHK B oiHOM U3 KeToK B rpodasze MUTO3a, B MeTada3ze
MHTO3a U Tesiodase MUTO3a. [losicHUTe, KaKue MTPOLieCcChl MPOMUCXOAAT B 3TH MepUO/ibl U KaK OHU
BJMSIFOT Ha u3mMeHeHue uncia IHK 1 xpomocom.

2. O6mjas macca mosekyn THK B 46 xpomocomax sijpa COMaTHUeCKOW K/IeTKU uesioBeKa
cocrasnser 6210 mr. Ompezenure, yueMy paBHa Macca Bcex Mojekyn [JHK B sapax B KoHIle
rHTep¢asbl, KoHLle Tesiodasbl Meiio3a I u Tenodassl Meiiosa II. OTBeT nmosicHUTe.

3. XpOoMOCOMHBIF HabOp COMAaTHYeCKHMX K/eTOK TMIIeHUI[bl paBeH 28. OrmnpepenuTe
XPOMOCOMHBIN Habop u uncio mosekyn JJHK B kieTkax cemsi3auaTka repeji HauajioM Meio3a, B
KoHIle Tesodassl Meiio3a 1 u Tenodasbl Merio3a 2. OObsICHUTE, KaKHe TMPOLeCChl TIPOUCXOAT B
3TH MepUO/bl U KaK OHU BJIMAIOT Ha u3MeHeHus unciia [JHK u xpomocom.

4. B kjeTkax OAHOTO W3 BUJOB IILIEHULbI COfepKUTCS 28 xpomocoM. OmpeaenuTe 4UC/IO
xpoMocoM 1 Mosiekyn JJHK mpu oOpa3oBaHuM MbI/Iblie B TBIYMHKE Ha CTaMsAX Mpoda3bl Meiio3a
1, mpodassl 2 u Tesiodasel Meiio3a 2. OOBsICHUTE MOTyYeHHbIe pe3yJbTaThl.

5. B kzetkax sHfocnepMma ceMsH Jdauu 21 xpomocoMa. Kak M3MEHUTCS 4uCI0 XPOMOCOM U
mosiekyn JTHK B koHLle Tesoda3sbl Meiio3al U meiio3a2 1Mo CpaBHEHUIO C MUHTep(a3oil y 3TOro
opraHusma? OTBeT MOsSICHUTE.

6. Kakoii XpoMOCOMHBIM HabOp XapakTepeH [Jisi KJIE€TOK 3apofblllla M 3H/0CIIeEPMa CeMeHH,
JIUCTHEB L[BETKOBOTO pacteHust. OObSICHUTE pe3y/bTaT B KX/JOM CIyJae.

7. B comaTtuueckux KieTKax Apo3oduibl coiepxutrcs 8 xpomocom. OrmpefenuTe, Kakoe
KO/M4ecTBO xpomocoM M Mosiekyn [JHK copepxuTcs mpu rameTtoreHese B sfpax Iepef
JeneHreM B HTep(dase u B KoHile Tesiodasbl Mero3a I. O6bsicHHTe, Kak 00pa3yeTcs Takoe YKCiio
xpomocom u mosekyn JHK.

Tema: «O0OMeH BeleCcTB U YHEPrHHU»
KomnbomepHoe mecmupoganue (TCk):
Bbibepume 00uH unu HecKo/bKO 8apuaHmos 0meemos:
MakpospruuecKue CBSI3u MMEIOTCH B MOJIEKYJIe...
+ATO®
+AJD
OHK
u-PHK
T-PHK
Juccumunsiuen Ha3bIBaeTcsa Nporecc...
+OKUC/IeHUs] OPraHUYeCKUX BelleCTB
+UAyLmi c BoiesneHuem ATO
CUHTe3a OPraHUYeCcKUX BelleCTB
yuayLmi c pacnagom AT®
CUHTe3a HeOpraHu4ecKux BellecTB
Accumunsiuen Ha3bIBaeTcsa Nporecc...
+CHHTe3a OpraHuy4yecKux BellecTB
+uayumii ¢ pacnagom AT®
OKHUCJIeHUsI OPraHUYeCKUX BelleCTB
YAy C BbiieieHueM ATO
CUHTe3a HeOpraHu4ecKux BellecTB
B TemHoBy10 (ha3y poTocunTe3a HAYT NpOLIECCHI...
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+CUHTe3a IJIF0KO3bI

+ucrnonb3oBanus HAJID-H2

(hoTosm3a Boibl

BbIZleJIeHUs] KUCI0pOo/a

cuHTesa ATD

B cBeToBy10 (pa3y ¢oTocuHTe3a HAYT NMPOLECCHI. ..
+cuHTe3a AT

+Bbl/le/IeHUs] KUCJI0POZa

vcrosib3oBaHus ATO

ucrionb3osanus HAJID-H2

CUHTe3a IJIF0KO3bI

ITponecc cuHTe3a Oe/IKa BK/IIOYAeT 3Tambl. ..
+TpaHCKPUIILIUU

+TpaHC/ISALUA

peAyIUIMKaLu

I depeHIMPOBKU

KOHBrOraruuNe .

ITponecc ¢poTocuHTe3a B pacTeHUsIX BK/IOUaeT (asbl...
+TEMHOBYIO

[JIMKOJIM3a

Opo’KeHus

a’pobHyI0

+CBETOBYIO

B k/eTkax »xuBoTHbIX AT® obpa3yercs B mpoijeccax...
+T/INKOJIM3a

+bIXaHUS

TUpo/mr3a

OuocuHTe3a besika

CUHTe3a JIUIU/0B

B cBetoBy10 (ha3y oTocuHTE3a 00PA3yIOTCAL. ..
+HAI®D-H?2

HAI®

Kpaxmail

+ATD

IJII0KO03a

B TemHoBy10 (ha3y poTocunTe3a HAYT NPOLIECCHI...
(dhoTonm3a BO/bI

cuHTe3a HAID-H2

+(uKcaluuu yriaeKucaoro rasa

+ucrionb3oBaHuss ATO

BbIZleJIeHUs] KUCI0pOoJa

PeakijusiMy MaTpUYHOr0 CUHTe3a SIBJISIIOTCS CUHTeE3...
[JTFOKO3BI

Kpaxmasa

JIMNUZI0B

+PHK

+IHK

ITponecc cuHTe3a 6e/IKa 0CyIIeCTB/IAETCS MyTeM...
CHHTe3a Ha ofHoU u3 eneu mosekyJsisl JJHK nBynenoueunoi monekynsl u-PHK
repeBo/ia 1oc/ie/j0BaTe/IbHOCTY aMUHOKHUCIOT B MoJsieKysie u-PHK B nociiefioBaTenbHOCTb
HYKJ/IEOTH/0B MTOJIAIIENITUAHOM LIelI0YKU
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repeBo/ia 1oC/ie/j0BaTe/IbHOCTU HYK/1eoTHZ0B B MosieKyJie T-PHK B nocnesoBaTeibHOCTD
aMUHOKUCJIOT TTOJTUIENTUHOMN 1[eTIOUKH

+TIepeBo/a OC/Iej0BaTeIbHOCTU HYK/1eOTH/0B B MosiekyJjie U-PHK B mocieoBaTelbHOCTh
aMUHOKUCJIOT TTOJTUTENTUAHOMN 1[eTIOUKH

+crHTe3a Ha oHOM U3 1jerneii Mosiekysibl JJHK omHolerioueuHoi mosiekysibl u-PHK
B nporecce mo/sTHOro pacienyieHust ITI0K03bI 00pa3yoTca. ..
OKCH/JL, yTJiepoza

+IUOKCHUJ, yTepoja

JIMOKCH]L a30Ta

+BoJja

JIMOKCH/JL, Cepbl

IIpu 3HepreTrnueckoM ooMeHe AT® cMHTe3UpyeTcs B MPoOIeccax...
+T/IMKO/IM3a

+KHCIOPOAHOIO JbIXaHHs

OMOCHHTe3a JIUITH/I0B

TU/IPOJIN3a

TeMHOBOH (ha3bl PoTOCHHTE3a

PeaknuaAM#u MaTPUYHOI0 CUHTEe3a SIB/ISIFOTCS. ..

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

TJIUKOJTU3

t+pernvukKanusa

TeMHOBasi a3a oToCcHHTe3a

+TpaHCKPUIILIUA

CUHTE3 JIUIH/0B

MeTa00/143M B )KMBOM KJ/IeTKe CKJ/IaJbIBaeTCH U3 MPOL[€CCOB...
TPaHCKPUIILIUA

dboTonuza

+katabosii3ma

KPOCCHHIOBepa

+aHabosin3Ma

Peakiuu okucauTe/bHOro ¢gochopunpoBaHusi CBA3aHbI C...
+cunTe3om AT

pacnagom AT

+IIpoLIeCcCOM JbIXaHUsI

+TUApOIN30M

TJINKO/TU30M

JHeprus B Buje AT® npu dorocunrese...

+B TeMHOBYIO (pa3y TpaTUTCS

B CBETOBYIO (pa3y TpaTUTCS

+B CBeTOBYIO (Pa3y akKKyMy/IUPYyeTCs

B CBETOBYIO U TEMHOBYIO (pa3bl TPATUTCS

B TEMHOBYIO (Da3y akKKyMyUPyeTCs

B TemHOBYI0 (pa3y ¢oTocuHTe3a HAYT NPOLECCHI...

cuHTe3a ATD

+CUHTe3a TJIFOKO3bl

(hoTosm3a Boibl

BbIZIe/ieHUs1 KUCI0po/ia

+ucrionb3oBanus HAID-H2

Ilpu 6uocunTe3e Genka >Heprus B Buje ATD npwu...
+TPaHCKPHIILUHU TIOTpebsieTcs

TPAHCKPHIILIMY BbIpabaThIBaeTCs

+TPaHC/ISI[UU U TPAHCKPUITLIUY TIOTpeb/iseTcst
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+TpaHC/ALUK NoTpebsiseTcst
TPaHCJISILIUY BHIPaOAThIBAeTCs

Bonpockl onpoca no Teme: « O0OMeH BeleCcTB ¥ YHEPTHU»

1. ABtoTpodsI? Ha Kakue rpynmnbl oHU fenstcsi? ['eTrepoTpodbi?

2. UYto Takoe accuMuisaLusa? UTo Takoe AUCCUMUIISILINS?

3. Hanmimute o611yto dhopmyiy dboTocuHTe3a.

4. YTo nipoucxoAuT B CBeTOBYHO a3y oTocuHTe3a?

5. I"'me HaxoATCS TIPOTOHHBIE pe3epByaphl B XJioporiacre?

6. YTO npoucxoAuT B TeMHOBYHO a3y hoTocuHTe3a?

7. Y Kakux OpraHusMoB TOJIbKO oTocucTema 1?

8. Y Kakux OpraHu3MoB BIiepBble MosiB/sieTcsi hoTocucTema 2?

9. Uro Takoe xemocuHTe3? KTO OTKPBLI XeMOCUHTETUKOB?

10. Kakue opraHu3mbl OTHOCSTCSI K XeMOaBTOTpodam?

11. Kakue Tpu 3Tara sHepreTu4eckoro oOMeHa BaM W3BECTHBI?

12. [MpoaykThl TUApOIM3a OE/NKOB, >XUPOB, VIJIEBOJOB, HYKJIEMHOBBIX KHC/IOT Ha
10T OTOBUTE/IbHOM 3Tarie?

13. UTo TMpOMCXOAUT C SHeprueM, BbIAE/SAIONIENCS Ha TO/JIOTOBUTE/ILHOM JTare
3HeproobmeHa?

14. I"'me pacriosio>keHbl hepMeHThI 6€CKHUCIOPOJHOTO 3Tara 3HeproobmMeHa?

15. Kakue rpo/iyKThl ¥ CKOJIbKO SHepruu 00pa3yeTcs Py TJIUKOJIU3e MOJIb TJIFOKO3bI?
16. Uto niporcxoaut ¢ IIBK B )KMBOTHBIX K/TeTKax MPU HeJOCTaTKe KUCI0poaa?

17. Yro npoucxoaut c [IBK B kieTkax rpubOB MpH HeIOCTaTKe KUCI0poa?

18. UYro npoucxoaut c [IBK B MaTprkce MUTOXOHAPUIA?

19. Ckonmbko AT® obpasyercs TIpu JerWipUpOBaHUM UM /1€KapOOKCHIUPOBaHUU
JTMMOHHOM KHCJIOTHI [0 I1laBe/IeBOyKCYCHOM B 1kiie Kpebca?

20. CKOJIBKO map aToMOB BOJOpPOJa TPaHCIIOPTHMPYeTCs Ha [blXaTe/bHYH Liellb [pPU
TI0/THOM JieruzipupoBanuu 2 mosekyn ITIBK?

21. Kakue (epmMeHTBI TepekaurBarOT MPOTOHBI B IPOTOHHBIN pe3epByap MUTOXOH/IPHIA?
22. Ckonbko Moib AT® obpa3yeTcs B pacueTre Ha MOJIHOe Pa3pylieHre MOJIb TJTFOKO3bI?
23. Hanwmimte o6111yro ¢hopmyiy 3HepreTuueckoro ooMeHa.

KonTposibHas pabora no teme: « O0MeH BellieCTB U YHEPTHH»

Bapuaum 1.

1. YTo Ha3bIBaeTCSI XeMOCHHTE30M U KaK €r0 OCYIIeCTB/SIOT HUTPUUIMpYyoiiye bakTeprn?
2. Tlepeunciiute cxozcTBa (hOTOCHHTE3a M @3POOHOTO JBIXAHUSI.

3. VI3 mprBe/IeHHOTO HWKE CITUCKA BbIOEPUTE UepThl XapaKTepHble il (POTOCHHTE3a:
1. AHabonuueckuli npoyecc, u3 NpocmbIX HeopeaHuueckux coeouHeHuli (CO2 u H20)
CUHMe3Upyromcs y2n1e8oobl.

2.Kamabonuueckuli npoyecc, y2neeoobl pacujenastomcsi 0o CO2 u H20.

3. OHepeusa AT® Hakanaueaemcs u 3anacaemcs 8 y21e800dax.

4. DHepaus 3anacaemcs 8 gude ATD.

5. O2 sbl0ensiemcs.

6. O2 pacxodyemcs.

7. CO2 u H20 nompebastomcs.

8. CO2 u H20 ebldensitomcsi.

9. YeenuueHue op2aHu4ecKotl Macchbi.

10. YmeHbweHue op2aHuuecKotl Macchl.

11. ¥ sykapuom npomekaem 8 X/10pOnAacmax.

12. Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

13. Tonbko 8 kK1emkax, cooepircawjux Xa10pogul, Ha ceemy.
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14. Bo ecex Knemkax 8 meueHue HCU3HU HenpepbleHO.

4. 3a cuet uero moJjiekyna xsopodusmia P680 ®C -2 BoccTaHaBIUBaeT 37IeKTPOHBI?

5. B pe3ysibTaTe 3HepreTueckoro obMeHa B KieTke o6pa3oBaiochk 10 MoJIb THPOBUHOTPAZIHOMN
KUCI0ThI U 30 MOJIb yIyIeKUc/Ioro rasa. Onpepenure:

a) CKOJIbKO BCEro MOJIb ITFOKO3bl U3PaCcX0/J0BaHO;

0) CKOJIbKO M3 HUX IT0/[BEPIJIOCH ITOJTHOMY PacILeTlJIeHHIO, a CKOJIbKO TTTUKOJU3Y;

B) CKOJIBKO SHEPrMM 3araceHo;

I') CKOJIbKO MOJIb KMCJIOPO/A TOIJI0 Ha OKUC/IeHue?

6. [1pu e3ze Ha Besocureie uesoBek 3aTpaurBaeT okoso 40 k/I>k B MUHYTY. Paccuuraiite,
CKOJIbKO TPAMMOB TJTFOKO3bI [JOJDKHO OKUC/TUTBCS B OPraHH3Me U KakKod 00BEM yT/IeKHC/Ioro rasa
BbIJI€/TUT YesI0BEK MPHU e3/le Ha Besiocunezie B TeueHue 6 yacoB 20 MUHYT?

Bapuanm 2.

1. Yro Ha3bIBaeTCs XeMOCHHTE30M U KaK ero OCYILeCTBIISIIOT JKesie300aKTepruy U BOAOPOJHbIe
OakTepun?

2. [Tepeuncivte (hakTOpbI BAUSIOLIME HAa (DOTOCUHTES.

3. VI3 mprBe/IeHHOTO HIKE CITUCKA BbIOEpHUTe UepThl XapaKTepHbIe i a3pOOHOr0 AbIXaHHs
1. Anabonuueckutl npoyecc, u3 npocmbix HeopeaHuueckux coeduHeHuli (CO2 u H20)
CuHme3upytomcs y21e600bil.

2.Kamabonuueckuli npoyecc, y2neeo0bl pacujenastomcsi 0o COz2 u H2O.

3. OHepeuss AT® Hakanaugaemcs u 3anacaemcsi 8 y21e800dx.

4. BHepeus 3anacaemcs 8 suoe ATD.

5. O2 ebl0ensiemcsi.

6. O2 pacxodyemcsi.

7. CO2 u H20 nompebastomcs.

8. CO2 u H20 ebloensitomcsi.

9. YeenuueHue op2aHuuecKotl Macchbl.

10. YmeHbuweHue opeaHuueckoll Macchbl.

11. ¥ sykapuom npomekaem 8 X/10pOnAacmax.

12. Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

13. Tonbko 8 Knemkax, codepicawjux xa0poguii, Ha ceemy.

14. Bo 8cex K1emKkax 8 meyeHue HCu3HU HenpepblHO.

4. 3a cuet uero monekyna xjaopodumia P700 @C -1 BoccTaHaB/MBaeT 3/1€KTPOHbI?

5. B mpotjecce 3HepreTuueckoro ooMeHa IMpOM30IILIO paciiernieHrde 9 MOJb IJIFOKO3bI, U3
KOTOPBIX [10JIHOMY pacilielyIeHU0 TI0/BEePI/IoCh TOMBLKO 5. Onpejenure:

a) CKOJTbKO MOJTb MTMPOBUHOTPAHOM KMC/IOTHI 1 CO2 1IpH 3TOM 00pa30oBaioch;

0) ckosibko AT® mpu 3TOM CUHTE3UPOBAHO;

B) CKOJILKO SHEPruU 3araceHo B 3TUX MoJieKynax ATd;

I') CKOJIBKO U3pacxofoBaHo MoJib O2?

6. Besocurieauct pacxoayet 3a 1 muHyTy 40 K[>k sHepruu. CKOMBKO TJIFOKO3bI TTOTpebyeTcst /st
e3/1bl C TaKOW 3aTpaToy, ecyii 40 MUHYT B €ro OpraHv3me UZeT MOHOe OKUC/IeHUEe T/IFOKO3bI, a
20 MUHYT — [VIMKO/IN3?

13 HabJ/TI0/IeHNH, OMBITOB W/IU JIOMYCKaeT OLIMOKY MPU UX HU3/I0)KEeHUH; 1aéT HeUéTKUe

Tema: «Pa3MHO)KeHHe, POCT U MHAMBUAYA/IbHOE Pa3BUTHE OPraHU3MOB»
KomnbromepHoe mecmupogarue (TCk):
Bbibepume 00uH uau HeCKO/bKO 8apuUaHmMo8 0meemos:
HexkoTtopbie 0co6eHHOCTH 6eC10/10r0 pa3sMHOXKeHHUS — 3TO. ..
+yuacTve OZJHO! pOIUTe/TbCKOM 0cobu
+TeHeTUUeCKH OFHOPO/IHOe TTIOTOMCTBO
pa3BUTHe TIOTOMCTBA U3 rameT
XapakTepHa /i1 00/IbILIMHCTBA PACTEHUM U )KUBOTHBIX
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OCHOBHOM K/IeTOYHBII MeXaHU3M - Meo03

Jins noukoBaHusi KaK (opMbI 0ecro/ioro pa3MHO)XeHHUsI XapaKTepPHO. ..
+MaTepUHCKUM opraHu3M obpa3yet Oyropok

+I04epHUI OpraHu3M 00pasyeTcs Ha Oa3e MaTePUHCKUX KJIETOK
XPOMOCOMBI PETUIMLIMPYIOTCS U PACIIpe/Ie/isitoTCS MeX/y 10UepPHUMU KIeTKaMU
OpraHW3M JIeJIUTCS Ha HeCKOJIBKO YacTel, U Kaxkaast 000cobJisieTcst
TIPOMCXOJUT MHOTOKpaTHOe JieJieHue ClieliaabHbIX KIeTOK
IIpou3BOAHBIMH Me30/iepMbI SIBJIAIOTCA. ..

+MBbIllIeYHas ChUCcTeMa

+CoCybl

HepBHasl cucTemMa

SMUTENN KOXU

SMUTEeNNN KUIlIeYHUKA

OHOXpOoMaTH/HbIE XPOMOCOMBI PACXO/JATCSA K MO/II0CaM KJ/IETKH B...
+aHada3e II meiio3a

+aHadaze MuTO3a

MeTadasze MHUTO3a

Tesiodase I meiio3a

aHacdasze I meiio3a

N3 3kT0epMBbI IPU oOpraHoreHe3e ()OPpMHUPYIOTCA...

+TOJIOBHOM MO3T

+3M01epMHUC KOXXKU

reyeHb

TIOUKH

KOCTH

Pa3BuTuHe 0e3 npeBpaieHUss UMEIOT. ..

+IITULIBI

+TO/I0OBOHOTHE MOJUTFOCKH

3eMHOBO/IHbIE

HaceKkoMbIie

[IByCTBOpYAThIe MOJITFOCKU

HekoTopble 0C00eHHOCTH 10/I0BOT0 Pa3MHO)KEHHMS. ..
OCHOBHOU K/IETOYHBIM MeXaHWU3M - MUTO3

XapakKTepHO [/Isl paCTUTE/TbHBIX, HEKOTOPBIX HU3IINX YKUBOTHBIX 1 MUKPOOPTaHHU3MOB
+TI0TOMKH 'eHeTUYeCKU He WJeHTUYHbI POJJUTE/THCKUM 0CO0SIM
+0OCHOBHOH MeXaHW3M KOMOMHAaTUBHON W3MEHUMBOCTH

pa3BUTHE TOTOMKOB MPOUCXOUT U3 COMAaTUUYECKUX K/IeTOK
IIpou3BOAHBIMH IKTO/IEPMBbI AB/IAIOTCS. ..

BbIZIe/IUTe/IbHAsI CUCTeMa

TIUIIeBapUTe/TbHbIE JKe/e3bl

+HepBHas cucTeMa

MbIlIIeYHast CUCTeMa

+KOXXHBIM MUTE/TUN

JKuBoTHBIe, I/Is1 KOTOPBIX XapaKTepHO pa3ButHe 6e3 metamopgo3a, - 3T0...
capaHya

MaMCKHH1 XKYK

JSTyIIKa

+aenb(uH

+cobaka

IToukoBaHHeM pa3MHOXAKOTCA...

TJIOCKUe YepBU

+pacTeHus
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+KUILLIEYHOIOJ/IOCTHBIE

+IPOXOKU

0a3uaMaIbHbIe TPHUOBI

Jisl CHHTeTHYeCKoro nepuo/a (mepuo/; periMKamiu) KJ1eTOYHOro IiUK/a XapaKTepHbl...
MPOAOJIKUATEIBHOCTE 6-0 yacoB

+yasoenue [JHK

+CHUHTe3 pa3/InYHbIX OeKOB

cuHte3s PHK

yABOEHUEe LIeHTPUOo/ei

HekoTopbie 0C006HHOCTH I0/I0BOT0 Pa3MHO)KEHHH. . .
OCHOBHOM K/IeTOYHbII MeXaHU3M - MUTO3

XapaKTepHO [jisl paCTUTEe/IbHBIX, HEKOTOPBIX HU3IINX KUBOTHBIX 1 MUKPOOPTraHNW3MOB
+TIOTOMKH IeHeTUYeCKU He WeHTUUHbI POJUTeTLCKUM 0CO0SIM
+0OCHOBHOH MeXaHW3M KOMOMHAaTUBHON W3MEHUHMBOCTH
pa3BUTHeE TTOTOMKOB MPOMCXOUT U3 COMaTUUeCKUX KIIeTOK
Ha sTane racTpy/iAiMu NPpOUCXOAT. ..

+3aKJiaJiKa 3apo/IbIllIeBbIX TUCTKOB

opraHoreHes

3aK/la/Ika HePBHOM TPyOKH

3aKJIaJiKa TIePBUYHOM KUILIKU

+MHOTOKpaTHbIe KJIeTOUHbIe /le/IeHUs] MUTO30M
Cnopsl C1y)Kart /i/Is1 pa3MHOXKeHHU y...

OakTepuii

>KUBOTHBIX

BHPYCOB

+rpuboB

+pacTeHuit

3 me30epMBbI IPH OpraHoreHese ()OpMHUPYHOTCH...
XPYyCTa/vK ras3a

HOT'TH

+cepane

+KpOBb

reyeHb

K THnamM no/ioBoro pa3MHO)XeHHUs OTHOCATCA. ..
TTOJTUAMOPUOHUS

+KOMy/IALS

LIM30T OHUST

(bparmeHTalus

+11apTeHoreHe3

Meiio3 npuBOANT K 00pa30BaHHUIO. ..

CIIOp y pacTeHUu

CTIOp Y KUBOTHBIX

+raMeT y JKMBOTHBIX

+TaMeT y pacTeHUM U KUBOTHBIX

+rameT y pacTeHuM

Pa3BuTHe c npeBpaiieHneM UMeH0T. ..
+3eMHOBO/IHbIE

pPenTUINU

r0JIOBOHOTHIE MOJITFOCKU

TITUL]BI

+HacekoMble
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IIpereHepaTUBHbBIN NepHO/| Pa3BUTHUSA PacTeHHI Npe/CTaB/IeH
BO3pPAaCcTHBIMH COCTOATHUAMH.

+I0BEHUJIbHbIM

MOJIOABbIM I'€HepaTUBHLIM

+BUPIrUHUJ/ILHBIM

CyOCeHUTbHBIM

CEeHU/IbHbIM

ITocTreHepaTUBHBIM NEPHOJ PAa3BUTHUA PACTeHHU NMpeJCTaB/IeH
BO3PaCcTHBIMH COCTOAHUAMH.

BUPTrUHU/IEHBIM

IOBEHU/ILHBIM

+CyOCeHUTbHBIM

WMMaTypPHbIM

+CeHU/IbHbIM

Kak Ha3bIBaeTcs pa3BUTHe OpraHi3Ma U3 HeOoIUIOAO0TBOPEeHHbIX SIMIeK/IeTOK?
+ napTeHoreHes

TUHOTeHe3
aHJporexHes
VIHTepCeKC

Omnpoc no Teme: « Pa3MHO)XKeHUe U pa3BUTHE»
1. Kak Ha3biBaeTcs WHAWBHAYyaTbHOE pa3BUTHE OpPraHuW3Ma OT 00pa30BaHHsS 3UTOTHI /10
KOHILa JKM3HHU?
2. Kak Ha3biBaeTCsi pa3BuTHe OpraHus3ma OT 3WIOThl 0 POXKAEHUS WM [0 BbIXOJA U3

STMLIEBBIX 000/10U€eK?

3 Kak Ha3biBaeTcsl epyuof; OT pOXKJeHUs 10 KOHLIA XKU3HU?

4 Kakue 30HBI pa3MyuaroT B MOJIOBBIX Keje3ax?

5 Kakos Habop xpomocom u JJHK rameroronues? I"'ameTorLiuToB 1-ro u 2-ro nopsigka?
6. Yro obpa3yeTcsi Mpu criepMaToreHe3e M3 OJHOTO CriepMaToLuTa’?

7 Yro obpa3syetcs rocsie ooreHesa u3 1 oBouuTa?

8 Kak Ha3bIBarOTCsl 000/I0UKY SHLEK/TeTKH MIEKOTTUTAOLIHX ?

9. KakoBbl pa3mepsl iLIeK/IeTKY MIEKONUTAIOLKX ?

10. Y Kakux OpraHu3MoOB ajeljuTabHble SULIeKIeTKA?

11. Y Kakux OpraHu3MoB H30J/1eljuTa/lbHble SULIeKIeTKA?

12. Y Kakux OpraHu3MOB yMEPEeHHO Te/10/IeLUTa/bHblIe SULEeKTeTKU?

13. Y Kakux OpraHu3MOB Pe3KO Tesl0JieL{UTabHble SULeKTeTKU?

14. Kak Ha3biBaeTCs pa3BUTHe OpraHM3Ma U3 HeOIlJIOAOTBOPEHHOr O siLja?
15. Y Kakux OpraHu3MOB TaryIOW/JHbIN apTeHOoreHes3?

16. Y Kakux OpraHu3MOB JUIIJIOW/IHBIM IapTeHOoreHes?

17. YeM 3aKaHUMBaeTCs repuos ApobieHus?

18. Yro B fmanmpHeliieM obpa3yercs u3 6iacrorenu?

19. Kak Ha3biBaeTCsi 3apofpllll C ABYyMs 3apO/bIIIeBbIMU JIMCTKaMU: SKTOJEPMOM U
SHTOZepMOM?

20. Kak Ha3bIBaeTCst 0OTBepCTHe B racrpyJie?

21. Kakue opranv3smbl OTHOCATCS K BTOPUYHOPOTBIM?

22. Ha kako#l cTagyy 3apo/jpllll Ha3bIBaeTCsl HeMpyIomn?

23. Kakue cuctembl opraHoB 00pa3yroTcst U3 SKTO/|ePMBbI?

24. YKaxuTe NpOU3BOJHBIE SHTOZEPMBI.

25. YKakuTe NMPOU3BOJHBIE Me30epMbl.

KoHTposibHas padoTa no Teme: «Pa3MHOXKeHHe H pa3BUTHE»:
1 eapuanm
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1. AOMUKCHUC 3TO ..... [lepeuriciuTte ero ¢opMmsbl.

2. HazoBuTe (a3bl rpoiiecca oryio/[OTBOPeHUs.

3. Uto Ha3bIBaeTCs MOMIMOPHOHMEH, U Y KOTO OHa BCTPeUAeTCs?

4. lpuBeauTe KiaccupUKaLMIO AULIEK/IeTOK 110 pacripe/ie/IeHUI0 >KenTKa.

5. OxapakTepu3yiTe CTa/IMI0 CO3pEBaHUS CliepMaToreHesa.

6. OxapakTepu3yHTe CTaJU0 POCTa OBOTeHe3a.

7. OxapakTepu3yiiTe riepro ApobsieHusi. Kakuie ObIBarOT ero pa3HOBUAHOCTU U OT Uero 3aBUCUT
xapakTep ipobsienusi. [IpuBeuTe MIPUMEpBI.

8. Ha3oBuTe opraHu3mbl € MPSIMBIM U HETIPSIMbIM Pa3BUTHEM.

9. OxapakTepu3yWTe BTOPUUHBIN TUIT Yepe0BaHus TIOKOJIEHUM.

10. [JaliTe XapakTepUCTUKY a/l/IoMeTpuuecKoro pocta. [IprBeauTe rpyuMepsl.

2 eapuaHm

1. AMdbumMHKCHUC 3TO ...... [Tepeuncivre ero (opmsl.

2. [TpuBeauTe KnacCU(PUKAIUIO SHLEKIETOK 10 KOJTMUECTBY >KesTKa.

3. Ha3oBuTe npenMyIiecTBa 1 HeJOCTaTKK 6eCronoro crocoba pa3MHOXKeHHsI.

4. Uto Ha3bIBaeTCsl NapTeHOreHe30M, KaKue ero pa3sHOBUAHOCTA BaM H3BecTHbI. [IpuBenute
TIPUMEpBI.

5. OxapakTepu3syiTe CTaII0 CO3pEBaHMs OBOreHe3a

6. OxapakTepusyiiTe cTafui0 (OPMUPOBaHUS CriepMaToreHe3a

7. Oxapaktepu3syirte ractpysuuio. Kakve criocobbl racTpysisiiid BaM W3BecTHBI? [IpuBeguTe
TIPUMEpBI.

8. IpuBeuTe NMprUMepbl OPraHU3MOB C OTPaHUYEHHBIM U HEOTPaHUUEHHBIM POCTOM.

9. OxapakTepu3yiiTe NepBUUHOE uepejoBaHue MTOKOJIeHUH.

10. [JaliTe XxapakTepUCTUKY U30MeTPUUeCKOro pocta. [IpuBeauTe nprumMepsl.

IIpomMexXyTOYHbIH KOHTPOJIb M0 MoAy/110 11
KonnokBuyMm: «CymiHocTh u3H4. CBoiCTBa M YPOBHM OpraHu3aluM XXuBoro. JKusbie
CHUCTeMBI: K/IeTKa, OpraHusM. Pa3MHo)xeHHe, pOCT M MHMBU/ly/IbHOE pa3sBUTHE OPraHu3MOB»
KomnbtomepHoe mecmupoganue (TCk):
Tecm 05 kontokeuyma no mooyo 2: «CyuwHocmb JcusHu. Ceolicmea U ypoeHU op2aHu3ayuu
acueo20. XKueble cucmembl: Kaemka, opeaHu3m. PaamHodiceHue, pocm u uHOUBUOyaibHOe pasgumue
Op2aHU3MO8» COCMA8/s1emcs U3 meCmosblx 80NPOCO8 MeM 3mMo20 MOOY/S

Bomnpoce! Ko/1/10KBHYMa:

1. CyugHocTb 1 cy6ctpar >xu3au. JKu3Hb Kak ocobast hopma CyliijeCTBOBaHUSI MaTePHH.
Cy6cTpar >xu3Hu: HykienHoBble KuciaoTel (JJHK u PHK) u 6enku.
2. CgoiictBa »kuBoro. CrieriupuuHocTh opranu3anyi. OOMeH BelecTB U SHEPTHH.

YnopsiioueHHOCTb CTPYKTYpHI. LlesiocTHOCTE U AucKpeTHOCTh. CaMOBOCIIPOU3Be/leHHe U POCT.
HaceicTBeHHOCTh ¥ U3MEHUMBOCTD. Pa3/ipaKuMOCTh U [iBiKeHue. Peryssiius u obpaTHast
CBfI3b.

3. YpoBHM OpraHu3saLy XUBOTO: MOJIEKY/ISIPHO-TeHeTUUe CKUM, K/IeTOYHBIN,
OpraHu3MeHHbIH, MTOMY/SIMOHHO-BUI0BOM, O1oreoljeHoTHYeCKul, brochepHbIi
4. OnemMeHTapHbIA COCTaB KieTKU. Heopranvnueckue coefjuHeHusl. 3HaUeHWe BOJbI /ISt

XKHU3HeedaTe/IbHOCTHU KJ/IETOK. Opl"aHI/IT-IECKI/Ie COeaMHEeHU: 6EJ'IKI/I, yrieBoAbl, TAMMUAbI 1
JINTIOW/1bl, HYK/IEMHOBbLIE€ KUC/IOThI

5. Xumnyeckoe crpoeHue U ctpykrypa JJHK. OcobeHHOCTH CTpOeHUsI HYK/Ie0THA.
ITepBuuHas, BropuuHas u TpeTruuHas cTpykrypa JHK. Jlokanusanusa JTHK B KieTke.
6. SAnepHble (XpOMOCOMHBIE) leTEPMUHAHTHI Hac/leACTBeHHOCTU. BupycHsiii reHoMm. PHK- n

INHK-conepkarpe Bupycel. ['eHom nipokapuot. Hykneons 6aktepuii. ['eHOM 3yKapHOTOB.
CarenmvtHas JHK.
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7. OKCTpasifiepHble (3KCTPaXpOMOCOMHBIE) leTePMUHAHThI HaC/1e[,CTBEHHOCTH.
BakTepuasnbHble T1a3MHUBI ¥ UX OHoornyeckoe 3HadeHre. MuTtoxoHapuanbHeie [JJHK y
JKUBOTHBIX. [eHOM XJ/10poriacToB pacteHui. [Ipyrue dopmbl skcTpasizepHbix [JHK.

8. Tpanckpunuus u Tpancasaiusi. Cuare3 PHK. Crninavicunr. Ponb Tpancnioptaeix PHK.

9. Peruvkaims JIHK. OcHOBHBIe 3Taribl peryivkaliu. Poib ¢pepMeHTOB. YiBoeHe
XPOMOCOM U UX CerperaLys B JOUepHHe KIeTKHU.

10.  Myrauuu. Ilprunnsl mytauuid. CioHTaHHbIE U UHAYLIMPOBAHHbIE MyTal[uu. 3HauUeHue
MyTaL1K AJ1s1 OpraHu3Ma U [1Jisl SBOJIIOL[MY BU/JIA.

11. I'enepatviBHBIE ¥ COMaTUYeCKHe MyTaluu. ['eHHble, XPOMOCOMHBIE U TeHOMHBIE MY TaLlUH.

[Tonu- v rerepornionusi. Microsib3oBaHue NOMUIIIOWWHY B Ce/leKLMU. Perapariys moBpexaeHui
OHK.

12.  CtpykrypHO-(YHKLMOHAaIbHAs OpraHK3aLis MPOKapuoTUUeCKuX KieToK. CTpoeHre
K/1eTouHOoM 000/10uk. OCOOeHHOCTH TeHeTUUeCKoro Matepuasa. OpraHoubl U BK/IFOUEHUSI.
13.  CtpykrypHO-(hYHKLMOHAIbHAs OpraHM3aLusi 9yKapuOTHUeCKUX K/IeTOK.

Mopdonorrnyeckoe u GpyHKIMOHAILHOE pa3HOOOpa3sye KieToK. MemOpaHHast cucTeMa.
[TuTornasmaTnuecknii MaTpukc. Knetounsle oprasesiel. ['eHeTHuecKuil marepuarl.

14. Pa3mMHO)KeHue K/1eTOK. MUTOTHUeCKOe /IeJIeHHe U ero OHMOo/IOrnuecKuii cMbICI. Da3bl
MHTO3a. MUTOTHUEeCKasi akTUBHOCTb pa3/IMuHbIX TKaHel. [IpsiMoe mesieHue (aMUTO3).

15. Crpoenue U GyHKI[UM OpraHesul [IUTOIIa3Mbl, 00eCIreurnBaroIIyX IPOL[eCC
JKU3HeeaTe/IbHOCTH KIIeTKH.

16. Anpo. lenenve. MuTo3 u amuto3. Meiio3. Cxo/CTBa, pa3Muusi MUTO3a U Meiio3a, uxX
3HaueHue B IIpUpoje

17. Anabonmm3m u karabomsm. Ponb AT® B sHepreTHueckux Ipoijeccax. ABTo- U
reTepoTpodHbIe opraHu3Mbl. A3pobHOe U aHa3pobOHOoe apixaHue. Perynsips MmeTabosr3Ma.
18. [TocTynneHue BeljecTB B KJAeTKU. [1acCUBHBIN TPaHCIOPT BeLLIECTB B KJIETKY.
Karanusupyemas auddy3usi. AKTUBHBIN TTepeHOC. DH/I0LUTO3.

19. ®dortocuHTe3. [TnaHetapHas posib (hoTocuHTe3a. dTarnbl hoTocuHTe3a. Posib AT® u
HAI®D.

20. XemocuHTe3. OCHOBHBIE I'PYTIITbI XeMOCUHTe3UPYIOIINX OakTepuii.

21. Becnonioe pasmHokeHre. PerpoyKTHBHBIN MPOLieCC y BUPYCOB. BeretatuBHOe

pasMHoXXeHUe. [lesieHrne. MHOXXecTBeHHOe fiesieHre. @parmeHTauus. IToukoBaHue.
Criopoobpa3zoBanue. BeretaTBHOe pa3MHO)KeHHE pacTeHH.

22. [TonoBoe pasmHokeHUe. KoHbroraljusi U TpaHCAYKLMS Kak JOPMbI TIOJIOBOTO MpoLiecca.
Konysnisitjyisi y OfHOK/IETOUHBIX OpraHrn3MoB. ['ameToreHe3. OCHOBHBIE 3Tarbl U 6H0/IOTHYeCKU
CMBIC/T Melkio3a. CriepMaroreHes3 U OBOTeHes.

23. OcemeHeHue U O1UIO0A0TBOPeHUe. Hapy)KHOe ¥ BHyTpeHHee 0CeMeHeHUe. 3UroreHes.
[TapTeHoreHe3 (eCTeCTBEHHbIN U UCKYCCTBEeHHbIN). AH/poreHes3. 'uHoreHes. [IBoitHoe
OTJIOAI0TBOPEHME Y 1]BETKOBBIX pPaCTeHUH.

24. YepenoBaHue nokoseHui. ["annonHbie 1 AurionHbie ¢asbl pa3BuTus. [leppuuHoe
yepeZioBaHue 110KoJieHnH. [TonoBoe u 6ecrionoe nokosienye. 'ameToduT U criopoduT y
pacteHui. BropuuHoe uepenoBaHue nokosieHud. ['eteporonus. MetareHes.

25. [TonoBoii gumopdu3sM. bronoruyeckuii CMbIC/ MOJI0BOTO AUMOP(U3Ma.
F'epmadpoauTtr3m. VICTUHHBIN U JI0>KHBIN repMadpOAUTH3M Y )KUBOTHBIX. [epMadpoauTrsm y
pacteHuii. OfHOJOMHBIE U /IBy/IOMHbIe pacTeHUsl. bronoruueckas poJib 10JI0OBOT0 Pa3MHOKEHHSI.
W3oramusi, aHu3oramust U ooramusi. JKUBOPOXK/jeHH e U ero OMOJIOrHueCKUi CMbICIT.

26. OnTOreHe3, ero TUIBI ¥ Mepruou3aiys. [loHaTre o6 oHTOreHe3e.

Tabmmia 4 — Kputepuu orjeHKH chOpMHUPOBAHHOCTA KOMIIETEHIUMA

Koj v HauMeHOBaHue Kputepuu olieHMBaHus1 COOPMHUPOBAHHOCTU KOMIIETEHLIUH
WH/IMKAaTOpa JOCTHKeHUs (4acTM KOMMOEeTEeHIINM)
KOMIIeTeHI UM (YacTu Ha 0a30BOM ypOBHe \ Ha TOBBIILIEHHOM YPOBHe
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KOMIETEeHL1H) COOTBETCTBYET OL|eHKe COOTBETCTBYeT COOTBETCTBYeT
«YZIOB/IETBOPUTEIbHO» | OL|eHKe «XOPOIIIO» OLIeHKe «OTJINYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJbHOTO Oasiia MaKCUMaJIbHOT'O MaKCUMaJIbHOT'O
banna Ganna

OIIK-1.1 -1 onk-1 He coBcem TBEpA0O ITo cywecTBy, ITpuHrmaeT

3HaTh: BJ/IaJileeT MaTepuaioM OTBeuaeT Ha aKTUBHOe yyacTve B

- CUCTEMAaTUKY Y | 110 TeMaM MOZAY/JIf, [0CTaB/IEHHbIe X0Jie TIpoBe/leHust

6uopasHoobpa3sve 3HaeT TOJIbKO OCHOBHbIE | BOIPOCHI, TBEPAO 3aHSITUM, IPABUJIBHO

OpraHv3MOB; TeopeTUYecKue YCBOMII oTBeyYaeT Ha

- TIpaBU/Ia JTMYHOW TUTHEHbBI
1pu paboTe C JKUBOTHBIMH;

MOPSIZIOK  MCCJIe/I0BaHUS
OpraHoB u CUCTEM
opraHusma rnpu
orpezeieHun ero
OroI0rYeCKOro cTaTyca
-3aKOHOMEpPHOCTH
(yHKI[MOHUPOBaHUS
OpraHu3MOB pa3HbIX

YPOBHeli opraHu3aiuy;
OIIK-1.2 NI-2 onk-1

YMmets:

- TIPOBOZIUTH JTabopaTOpHbBIE
u (GYHKIMOHA/TbHBIE
WCCIIe/IOBaHUS
HeoOXoIUMbIe JUTST
orpeie/ieHust
Ouonornyeckoro  craTyca
OpraHusma, 00BSICHATH
TIPOLIECChI, TIPOMCXO/SAIINE
B Opraiu3me, C TOUKHU
3peHust
00111e610TOrHUeCKUX
3aKOHOMEpPHOCTeH;
OIIK-1.3 -3 ork-1
Bnapets:

-MPAKTUYECKUMH HaBbIKaMU
[IPUMEHEHUSI K/IaCCUUeCKUX
METO/IOB UCC/Ie[OBAHUS 1
WCII0/Ib30BAaHUS OCHOBHBIX
OM0JIOrMUeCKUX 3aKOHOB B
oripe/ie/IeHUN
610JIOrMYeCcKoro CTaTyca
OpraHu3Ma H MpOBe/IeHHs
ayT3KO/IOTHYeCKOr0
HCCI/IeIOBaHUS.

TI0JI0>KEeHHsI U3y4aeMOoro
KypCa, BBIIOHSIET
TeKyIIe 3a/laHus TI0
mucuuniuvae. [Tpu
OTBeTax /I0MyCKaeT
MasioCyl|eCTBeHHbIe
TIOTPEIHOCTH,
VCKa&)KeHUSI JIOTUUeCKOu
roc/ieloBaTeTbHOCTH
13/1araeMoro
MaTepuasa, HeTOUHYIO
aprymeHTaLyIo
TeopeTU4YeCKUX
TI0JI0’KEeHUH Kypca.
YMeer n1poBOUTH
WCC/IeJOBaHUS
HeoOXoIuMbIe JI/IsT
oripefiesieHUst
OMO0JIOrMYeCKOro
cTatyca opraHu3Mma.

NpOrpaMMHBIN
MaTtepHa’i 1o TeMam
MOy /IS, [PAMOTHO
n3Jaraet ero 6e3
CYIIIeCTBEHHBIX
OLLIMOOK, TIPUBOUT
(hopMyMpPOBKHU
ompe/ieIeHUH.
Peraer
CUTYal[MOHHbIE
3ajlauu.

YMeeT npoBOAUTH
HCCIIeI0BaHMS
HeoOXoAUMBIe [1/1s1
oripeieNIeHust
OHMOOrMUeCKOro
cTaTyca opraHusMa.
MokeT 0OBSICHUTD
TMIPOLIECCHI,
TIPOUCXO/ISAIINE B
opraHu3Me Ha
Pa3HBIX YPOBHSIX
OpraHu3al[|u C
TOUKH 3pPeHust
001rie61oIornuecKu
X 3aKOHOMEPHOCTEH.

IIOCTaB/IeHHEIE
BOTIPOCHI, YCBOUT
MaTepHaJl B [IOJITHOM
obbemMe 1 CBOOOIHO
OPUEHTHUPYETCS 110
TeMaM MOJY/JIs,
yMeeT BEpHO,
apryMeHTHPOBaHO U
SICHO M3/1araTh
MaTepua Ipu
peleHun
CUTYalIMOHHBIX
3aza4u. Bnageer
HaBBLIKAMH
oTipe/ie/IeHUsT
010/I0rUUeCcKOoro
cTaTyca opraHu3Ma.
MokeT 00BbSICHUTh
TIPOIIECCHI,
TTPOMCXOSAIINE B
OpraHu3sMe Ha
Pa3HBIX YPOBHSIX
OpraHu3al[|uu C
TOUKH 3PEHUs
00111e610/TOTHUeCKH
X 3aKOHOMEPHOCTEH.
Bnageer
MIPaKTUYEeCKUMU
HaBBIKAMU
TIPUMEHeHUsT
K/IaCCUUYeCKUX
METO/I0B
VICC/Ie/JOBAHHS U
TIPUMEHEeHHSI
OCHOBHBIX
OMOIOrMUeCKUX
3aKOHOB B
oripe/ie/IeHuH
010/IOrUUeCKOro
CTaTyca opraHusma.

Modynb Il «HacaedcmeeHHOCMb U U3SMEHUUBOCMb. D8010YuUsl. DKOA02US»
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Tema: «Hac/1egCTBeHHOCTh U U3MEHYUBOCThb»
KomnbomepHoe mecmupogarue (TCk):
Bbibepume 00uH unu HecKo/bKO 8apuaHmos 0meemos:
Tema: «HacnenCTBeHHOCTb M K3MEHUMBOCTDY
IIpu cKpelnuBaHuHU 0€/10ro0 KPoTMKa ¢ YePHOU KPOJIbYHUX0U POJU/IHCH IECTh YePHBIX U
nATh 0e/IbIX KposibuyaT. Omnpese/inTe reHOTHIIBI POAUTEIel.
++ - Aa, > -aa
+-AA,>-Aa
+-AA,>-aa
+-AA,>-AA
Y popureneii ¢ I u IV rpynnamMu KpoBH, pedeHOK MO)KeT HMeTh rpynmny KpoBH.
I
[vm IV
v
+1I v 111
Y 310poBbIX poAuTesiell pojUiIca CbIH, CTPaAAIIuil (heHN/IKeTaHypUeH (peecCUBHbIN
ayTOCOMHBIH NpHu3HaK). Onpee/MTe BePOATHOCTH POXKAEHUsI eTeil 0e3 aHOMa/IuH.
50%
+75%
00%
25%
Kapwuii uBeTt r/1a3 JOMHUHHPYeT Haj royobiM. Y pefeHKa Kaperjia3oro My)>XUuHbI U
roJ1y00r/1a301 )KeHIMHbI 0Ka3a/IuCh ro/1y0ble ri1a3a. I'eHOTHIIBI O [{BeTY IJ1as...
+mMmarepu aa
ota AA
MaTtepu Aa
oTLa aa
+otua Aa
JIoOMHHHpYET MOXHaTasA WIEPCTh U YepHas oKpacka. IIpu ckpemuBaHuy MOXHATON Oe/1oi
KPOJ/IbUMXa C MOXHAThIM YepPHbIM KPOJIUKOM POJU/I0CH 6 KpPo/IbyaT, U3 HUX O/JUH —
rajKui 0e/biii. ['eHOTHI pOANTE/IeH. . .
kponbunxu AA Bb
+Kposivka Aa Bb
Kponbunxu AA bb
+Kkposibunxu Aa bb
Kponvka Aa BB
JloMHHMpYeT YepHasi OKpacKa ¥ KOPOTKas 1IepcTb. MopcKue CBUHKHU C UePHOH KOPOTKOM
LIEepPCThIO, AB/ISIONIUECcs AUreTepo3uroTaMu, ClapuBaJIuch C CAaMIlaMH, Y KOTOPbIX
ATMHHasA 0easa mepcThb. B X moToMcTBe OyAeT Ha0/MIOAATHCA. ..
+4 deHoTumna
8 reHOTUIIOB
+4 reHoTuIa
2 eHoTUNA
2 reHotuna
Ec/11 npu cKpelBaHUM CePbIX KPOJTUKOB B IMIOTOMCTBE MOSIB/IAIOTCS YepHbIe, cepble
Oe/bIe KPO/IbYATa, TO...
+JOMUHHPOBaHUe 10 3TOMY TPU3HAKY HeroJIHOe
JOMUHUPOBaHUe T10 3TOMY TIPU3HaKy MOTHOe
[,0J1s1 UepHbIX Kposibuat — 50%
+10715 cepbIX Kposibuat — 50%
noJist 6esbix Kposbyat — 50%
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Kapwuii niBer r;1a3 AOMHHHPYeT Haj| roy0bIM. Y pebeHKa Kaper/jia3oro My>X4MHbI U
Kaper’/ia30i )KeHIMHbI 0Ka3a/INCh ro/1yoble riia3a. I'eHoTHNBI O [BeTy r1as...
martepu AA

ota AA

+otia Aa

MaTepy aa

+marepu Aa

JITMHHBIE yIIM — JOMUHAHTHBIN NIPU3HAK, OTCYTCTBHE yllIel — peljeCCUBHBIM,
JOMHHHPOBaHHe Herno/THoe. OT 0apaHa ¢ KOPOTKUMM yIIaMHU H OBIbI 0e3 yieid 0b110
MOJ/Iy4YeHO 4 ATHeHKa ¢ KOPOTKMMH yIIaMH U 4 sirHeHKa 0e3 yieii. ['eHoTHIIBI pojuTeieil. ..
OapaHa AA

OBLIbI Aa

oBILIbI AA

+06apaHa Aa

+OBILIbI aa

Eciu y yesioBeKa Kapwii IiBeT I/1a3 H CIOCOOHOCTB JIyyYllie B/Ia/IeTh MPaBOU PyKOH
Hac/1e/lyl0TCA KaK JJOMUHAHTHBIe IPU3HAKHU, TO FTeHOTUII Kaper/jia3oro 4yej10BeKa, Jy4iie
BJ/IA/ICIOIIEro MPaBoil PYKOM, MOXKeT ObITh...

+aabb

+AaBb

AaBB

Aabb

aaBB

Y ap0y3oB kpyr/ias ¢opma 1/10/ja AOMUHHPYeET Haj y//IHHEHHOM, a 3e/IeHasi OKpacKa — Ha/j
10/10CaToM, MPU3HAKH HaC/Ielyl0TCs He3aBHCUMO. CKPeCTH/IM COPT C KPYI/IbIMH
3e/IeHbIMHM IJI0O[aMH (TOMO3HMIoTa) U COPT C YA/ IMHEHHBIMH 10/10CaThIMHU I/10/JaMH
(romo3urora) u noayunau B F2 nnojos...

+yAJIMHEeHHBIX [10J10CaThIX — 6,25%

+KPYIJIbIX 3e/eHbIX — 56,25%

YAJIMHEeHHBIX 110J10caThIX — 8,75%

KPYIJIBIX 3e/eHbIX — 75%

YAJIMHEHHBIX 110J10CaThIX — 25%

Y ap0y3oB kpyr/as ¢opma 1/10/ja JOMHHHPYeET Haj y//IHHEHHOM, a 3e/IeHasi OKpacKa — Ha/
110/10CaTOH, NPU3HAKHU HAC/IeAyI0TCs He3aBUCMMO. CKpecTU/IM COPT C KPYIJIBIMU
N0/10CaThIMH IJIOJaMHU (FOMO3MI0Ta) U COPT C YA/IMHEHHBIMH 3e/IeHbIMH (TOMO3UroTa)
10aMu ¥ noay4yuau B F2 niopos...

KPYIJIbIX 3e/eHbIX — 8,25%

KPYIJIbIX 10/10CaThIX — 6,25%

YJIMHEeHHBIX 3e/1eHbIX — 6,25%

+KPYIJIbIX [10/10CaThIX — 8,75%

+yIJIMHEeHHBIX 3e/1eHbIX — 8,75%

B reHoMe 4es10BeKa.......c.ceeeuneee

+22 napel ayTocoM

23 mapbl ayTOCOM

44 napbl ayToCOM

46 ayTocomM

I'eH, BbI3bIBAIOIUNA reMO(H/IHIO Y Ye/I0BEKa, PACIIO/IONKEH....ucerseereesseens

+B X-xpomocome

B Y-xpomocome

B mape ayrocom

B 8 nape ayrocom
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Marp siB/sieTcd HOCUTe/IbHHIleM reHa I[BeTOBOM CJ/IenoThl, OTel] pas3/MyaeT I[BeTa
HOPMAaJIbHO. B MOTOMCTBe IBETOBAsA C/IEMOTA MOXKET OBITh......coeeueereenes

Y Bcex cbIHOBel

Y Bcex gouepen

Y 10J/I0BUHBI flouepeit

+Y 1NO/IOBUHBI CbIHOBEU

I'eHoTHI y TPeXLIBETHOM (UePernax0oBOoi) KOIIKH....cveeesssesessens

XBXB

+XBXP

XbXPb

N3MeHUNBOCTD, He CBSI3aHHASA C U3MEHEHHEM IeHOTHIA......ccerseersecens

+OnpepeneHHas

Heomnpepenennas

+®eHoTUNIMYECKAS

+MopaudukalmoHHast

Hcnosb3oBaTh MOAM(MHUKALMOHHYI0 HM3MEHUHUBOCTHb [JIA CO3JAAaHMA HOBBIX IIOPOJ
JKMBOTHDBIX..cueeesseessnnenns

MoxxHo

+Henb3sa

Jnsa moaudukauoHHON N3MeHUUBOCTH XapaKTepHO

SIBnsieTcs HeomnpeZe/leHHOW W3MEeHUHNBOCTbIO

+CpezHYe 3HaueHusl NPU3HAKOB BCTPEYAIOTCA yallle, YeM KparHue

KpaiiHue 3HaueHusi TPU3HAKOB BCTPEUAIOTCS yallle, YeM CpefiHUe

+O/IMH U TOT >Ke TeHOTHUIT B Pa3HbIX YCIOBUSIX Cpe/ibl GOPMUPYeT pa3/uuHble (eHOTHUIIbI
Ecim cOpuTh mepCcTh Ha CIOHHE TOPHOCTaeBOr0 KPO/IHKA W COAep)XaThb ero mnpu
TemrepaTrype 30°C........ccceeeuneeee

Ha yxe BbIpacTeT 11epCTh TAaKOTO ke 1IBeTa, Kak v Obla

+BaIpacTeT Oenasi epCTh

BripacTeT cepast mepcThb

[ITepcTb He BbIpacTeT

ITopoauCTBIX TeIAT CO/leP)Ka/iu B IVIOXUX YC/IOBUSIX, KOPOBbI BBIPOC/IH HU3KOPOC/IBIMH U
BMecTOo oxxujaembix 5000 kr mos1oka aaBaau 000 kr B roa. IIpoAyKTHBHOCTH IOTOMCTBA B
XOPOIIHX YC/TIOBHUAX JO/DKHA OBITB..occueeserseneens

+Jo 5000 Kr MOJ10Ka B rof,

Oxkono 000 Kr MosioKa B Tof,

N3MeHUNBOCTD, CBSI3aHHAA C U3MEHEHUEM FeHOTHIA.....cccrueerueeenns

OnpenenenHas

+HeonpenenenHas

deHOTUIIUYECKAS

MopaudukalioHHast

IlepekoMOMHALUsA  TEeHETHYECKOr0  MaTepuasia TP MOJIOBOM  Pa3MHOXEHHU
MPOUCXO/HT..ccccveenrecnnees

Bo Bpems ciiisiHusS TamerT.

Tenodgasy 1

Bo Bpemst KOHBIOT LU,

+B anagasy 1

+Bo Bpems KpoccHUHroBepa.

B metagasy 2

+B anacazy 2

B tenocasy 2

B Metadasy 1

B npodasy 2
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Pa3HOBH/IHOCTH XPOMOCOMHBIX MYTALMH.cueeereeseeseesnee
[Momuronaus

+/I3MeHeHre CTPYKTYpbl XPOMOCOM

IToTeps yyacTka XpOMOCOMBI

V3MeHeHUe CTPYKTYypbI reHa

[TepeBopOT yuyacTKa XpOMOCOMBI

I'eTeporionaus

Y aBoeHHe yyacTKa XpOMOCOMBI

[TepeHoc yuacTka 0/jHOM XpOMOCOMBI Ha JpYyTyIo.

BepHBIe CYXKACHH A ...ccoeruerernneees

+MyTaloHHast U3MeHUHUBOCTb [IPUBOJUT K U3MEHEeHUIO [eHOTHUIIA.
V3MeHeHus1, MOSIBUBLLIYECS B pe3y/bTaTe COMAaTUYeCKUX MyTalldid Hac/leAyrTCs MpU M0JI0BOM
Pa3sMHOKEHUU.

+MyTalroHHas U3MeHUHNBOCTb UCTIO/b3yeTCs /1 CO3[,aHUsI HOBBIX COPTOB paCTeHUM.
+KoMbOuHaTHBHAs N3MEHUMBOCTb MCII0/Ib3YeTCs /ISl CO3/laHMs HOBBIX COPTOB PaCTeHUH.
BepHBIe CYXKACHH A ...ccoeruerenneees

BosbIIMHCTBO MyTalLuii 10/1e3Hble

+bonbIIMHCTBO MyTaL1ii BpeJHble

+BO/IBIIMHCTBO MyTal1il peLleCCUBHbI

Comarrueckye MyTalLid BO3HUKAIOT B I10JIOBBIX K/IeTKaX
I'oMorameTHBI OPraHU3MbI MY)KCKOI'O IT0JIA...ccesseeesseesnnes

+¥Y nmur

+Y mpecMbIKarILUXCS

Y ABYKPBUIBIX

Y MIeKONUTarOILX

B reHoTHIIE Ye/TOBEKA.....coceuueeennnee

22 ayTOCOMBI

23 ayTOCOMBI

+44 ayTOCOMBI

46 ayTocoM

I'eH, BbI3bIBAIOIUH [IBETOBYIO C/ICTIOTY Y Ye/10BEKA, PACIIOI0KEH...ccueeeerreesnees
+B X-xpomocome

B ¥Y-xpomocome

B nape ayrocom

B 8 nape aytocom

I'enbl, HaxoAALIMECA B Y-XPOMOCOME NEPeAAIOTCH..ceeereeersseecnes
+OT OTLIa CbIHOBBSIM

Ot otua fouepssm

Or oT1ja BCceM JieTsim

OT MaTepu CbIHOBBSIM

BepHoe yTBepiKaeHHe /ISl II0/IOBBIX XPOMOCOM....cccueeeceseeses
ITonoBble XpoMOCOMBI X Y Y TIOJIHOCTBIO TOMOJIOTUYHBI APYT LPYTY
+ITonoBble XpOMOCOMBI X ¥ Y TOMOJIOTMUUHBI YT JPYTY 110 HEOOBILIOMY Y4aCTKy
Boo0i1ie He UMEIOT rOMOJIOTUYHBIX YYaCTKOB

I'eHOTHN Y PBDKero KOTAa U YePHOU KOIIKH.....ccereerneenees

Y kora XBY, y koriku XBXB

Y kora XY, y komku XBXP

+¥Y kora XPY, y komku XPXP

Y kora XY, y komku XBXB

YnpaBisaTh AOMUHHUPOBAHUEM MPHU3HAKOB.....ccccveeereeeees

+MO>KHO, BO3J1elCTBYsI (paKTOpaMu Cpe/ibl

Henb3s, foMyUHYpOBaHMe 3a/10)KeHO B TeHOTHIIe OpraHu3Ma
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Js 3BomouH MOAU(PUKALMOHHAA H3MEHUUBOCTDB....covveereesseenne

He umeer 3HaueHus

+I1o3BoJIsieT MPUCIIOCOOUTHCS K pas/MuHbIM YC/IOBUSIM CpeZibl B TIpefiesiax HOPMbI peakLiuu
TIPU3HAKOB

[TpuBOAUT K U3MEHEHHIO TeHOTUITa, BLDKUBYT HanboJiee pUCIiocobieHHble OpraHu3Mbl
[TpuBOAUT K IepeKOMOMHALIMM TeHeTUYeCKo nHdopMaLu

BepHoe CyXKJeHHE........cccocunrreee

MogudukariioHHast U3MeHUMBOCTb TIPUBO/UT K U3MEeHEHUI0 TreHOTUIa

Vi3MeHeHUs1, IOSIBUBLINECS B pe3yJbTaTe MOAU(MUKALMOHHON U3MEHUMBOCTH, HaC/Iely OTCs
MogudukaliioHHast U3MeHUHMBOCTb MCII0/Ib3YeTCs /15l CO3/JaHUsI HOBBIX COPTOB PaCTeHUM
+Y KaXZI0ro npr3HaKa CBOsi HOpMa peakLuu

Kopenb opyBaHuMka paspe3asd IIonoJjaM, OAHY IIOJIOBUHKY BbIpalljMBa/ild Ha JIyry,
APYI'YI0 BBICOKO B ropax. Y BbIPOCIIMX pacTeHUM (KPYIHOI0 Ha JYyry U Ma/ieHbKOro B
ropax) B3si/Id CeMeHa M MoCesi/I BMecTe, Ha JIYyTy. Pe3y/IbTarT......cceueeeneee.
+IToTomMcTBO OyZleT Hepa3IMUMMO

[ToTOMCTBO OT BBIPOCILIETO B TOpaxX OJyBaHUMKa OyZieT Mesbue

[ToTOMCTBO OT BBIPOCILIETO B TOpax OflyBaHUMKa OyZeT KpyrHee

Pa3HOBH/HOCTH T€HOMHBIX MYTAL[UH......cccrueerueenne

+Iommnmonaus

+MonHocomus

+Tpucomust

+ITomcomus

V3MeHeHVe CTPYKTYpbl XPOMOCOM

V3MeHeHVe CTPYKTYypbl reHa

+T"eTeponionus

MyTanus, cBsi3aHHas ¢ MPHOOpeTeHHeM JIMIIHeH XPOMOCOMBI B reHoTHIe (2n +)...
[Monunnonaus

+I'eTeponionpyist

XpOMOCOMHas MyTaLys

I'ennas myTtanus

OcCHOBHBbIE THIIbI HAC/IEACTBEHHON U3MEHUMBOCTH.....ccorverreernees

+MyTalroHHas U3MEeHUMBOCTb

OnpegeneHHast U3MEHUMBOCTb

deHOTMIIMUECKAS U3MEHUMBOCTD

+KoMbOuHaTBHas N3MEHUMBOCTD

I'enoTHIIOM Ha3bIBaeTCsA COBOKYITHOCTh .

[TpaBU/IBHBIN OTBET: T€HOB

Uro MbI Ha3biBaeM (peHoTUnOM?

+1. COBOKYITHOCTb BHEIIIHUX [IPU3HAKOB U CBOMCTB OpraHu3Ma

2. COBOKYITHOCTb BCeX I'eHOB OpraHv3ma

3. COBOKYITHOCTb BCeX I'€HOB U BHEILIHUX [TPU3HAKOB

4. copokyrnHocTe JIHK opranusma

[IpaBubHBIM OTBeT: 1

Kakoe cooTHomieHue 1o ¢eHOTHNY Y MOTOMKOB BTOPOr0 NMOKOJIEHHUSI PH JUTHOPHAHOM
CKpelMBaHuu?

1:2:1

9:3:4

+9:3:3:1

1:2:2:4:1:2:1:2:1

Kakue npu3Haky Ha3bIBAKTCA CLeIJIEHHbIMH C [10JI0M?

+IIPU3HAKH, T'eHbl KOTOPBIX HAXOAATCS B ITOJIOBBIX XPOMOCOMAax

TIPU3HAKH, F'eHbl KOTOPBbIX HAXOAATCS B ayTOCOMax
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TPY3HAaKM, F'eHbl KOTOPBIX HAXOAATCS B XPOMOCOMax

TPU3HAKH, TeHbl KOTOPbIX HAXOASTCS B LIUTOMJIa3Me

Kakue a30TucTbIe 0CHOBAaHUSA BXOJAT B cOcTaB MoJieKyabl [JTHK?

a/|leHWH, T'yaHWH, ypaLW/l, LIUTO3MH.

+aJleHUH, TYaHWuH, TUMWH, LIUTO3MH.

aZileHWH, TyaHWH, TUPO3UH, LIUTO3UH

aJleHVH, T'yaHWH, TUMWUH, MeTUOHUH

Kakoii Ha0op XpoMoCoM Ha3bIBaeTCA rarIONAHbIM?

TIOJIHBIM HaOOp XPOMOCOM COMAaTUUECKUX KIIETOK

+ Habop XPOMOCOM TI0JIOBBIX KJIETOK

Habop XPOMOCOM KJIETOK TKaHeM Tejia

HabOP TOJIOBBIX XPOMOCOM

Yrto MbI Ha3bIBaeM peninKanuen?

cuHTe3 PHK

cuHTe3 Oeska

+cunre3 JJHK

cunTe3 AT

B nape anbTepHaTUBHBIX MPU3HAKOB, KAKOHM HA3bIBAeTCA JOMUHAHTHBIM?
TIpU3HAK, KOTOPBIM He MPOsIB/IsieTCs BHellHe y Tuopuos f1

+TIpH3HAK, KOTOPBIH MTPOSIB/ISIETCS BHellHe y rubpuos f1

TIpU3HaK, KOTOPbIM MPOSIB/SIETCS Y IOTOMKOB Uepe3 MOKOJIeHue

MPU3HAK, KOTOPBIM He BCerza nposiBisiercss y ruopuaos fl

Oco0b € KAKMM FeHOTHIIOM Ha3bIBAeTCsl TOMO3UTOTHOM?

+0co0b, KOTOpasi TOJiydyaeT OT CBOUX pPOJUTE/eM TeHbl OJHOTO COCTOSIHUS WM TOJIbKO
JIOMUHAHTHBIN WIN TOMBKO pelieCCUBHBIN

0co0b, KOTOpasi IOTyYaeT OT CBOUX POAUTEIel TeHbl PA3HOTO COCTOSTHUS

0co0b, KOTOpasi oTy4YaeT OT CBOMX POAUTeNel JOMUHAHTHBIE U PeLleCCUBHbIE TeHbI
0co0b, KOTOpasi IOTyYaeT OT CBOMX POAUTE/eH OZJMHAKOBBIE TI0JIOBbIE XPOMOCOMBI

Oco0b C KAKHM reHOTHIIOM MbI Ha3bIBaéM reTepo3UroTHHIM?

0co0b, KOTOpasi 1MoJiyyaeT OT CBOUX POAUTE/IE TOMBbKO JOMUHAHTHbIE T€HbI
+0c00b, KOTOpasi TIOTy4aeT OT CBOMX POAUTEIeN TeHbl PA3HOTO COCTOSTHUS
0c00Bb, KOTOpast 1MoJIyyaeT OT CBOUX POAUTE/EH pPeLieCCUBHBIE TeHbI

0co0b, KOTOpasi IOTy4YaeT OT CBOMX POAUTENeN OJJMTHAKOBbIE TI0JIOBbIE XPOMOCOMBI
Pa3pen reHeTuku, U3y4aroiui Hac/lej0BaHie aHTUTeHHBIX CHCTeM, Ha3bIBaeTCs:
+HMMMYyHOI'€eHeTHKa

VIMMYHOJIOTUSI

o0111ast reHeTHKa

LUTOreHeThKa

Kakwue reHoTunsl 00pa3yoT 4 Tuna ramer?

Aa

+AaBB

AaBs

+4. AaBBCc

Bbi0epuTe roMo3UroTHble reHOTHIIBI

+AA

Aa

AABbD

+AABB

Kakwue resorunsl 3Haere?

+/J0MUHaHTHasl FTOMO3UroTa

+reTepos3urora
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+peliecCMBHasi FTOMO3WIOTa
JIOMUHaHTHasl FeTepo3uroTa
YcTraHOBHUTe COOTBETCTBHE MeX/y NpaBuiaMu MeHje/s U UX cofepKaHUeM

1. nepBoe nipaBusio MeHzers 1. Kax1as1 1apa a/uie/ibHbIX TEHOB BeZleT ce0si He3aBUCHMO
OT APYIUX Map a/lyieJibHbIX TeHOB

2. BTOpOe IpaBuio Menzes 2. TpU CKpeLMBaHUM [JBYX TOMO3WUTOTHBIX 0CO0ei
OTJINYAIOL[UXCS O/IHOM Trapoi KOHTPaCTHBIX
(a/IbTepHATHBHBIX) TIPHU3HAKOB BCE MOTOMCTBO
TIO/Ty4aeTcsi eJUHO00pa3HbIM Kak 10 TeHOTHITy, TaK U T0
beHoTHITY

3. TpeTbe npaBuio MeHzens 3. Opu  CKpelMBaHWK  [eTepo3UroT  I0JydaeTcs
pacuieryieHde TMOTOMCTBA 1O reHortuny 1:2:1, 1o
denoTuny 3:1

4. ipu ckpemmBaHuMu tubpuza fl1 ¢ dopmoii, Hecyie
[AHHYIO Tapy asesiell peLieCCUBHBIX B T'OMO3UIOTHOM
COCTOSIHUM T10JlyyaeM TMOTOMCTBO C COOTHOIIEHWH TI0
reHotuny v ¢eHoruny 1:1

[TpaBubHBIN OTBeT: 1-2; 2-3; 3-1.
YcTaHOBHTE COOTBETCTBHE MEX/y BH/JAMH 0C00ei M TMIIAMH XPOMOCOMHOIO OTnpe/ie/IeHUst
moJia

1. nuesa 1. ¢ XX, XY
2. Kypuliia 2. LW, 77
3. UeI0BeK 3. ¢XX, ¢X0
4. Ky3HeUMK 4. ¢2n, 9n

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

Opranusmsl, Hecylue qy)Kepo/Hble reHbI Ha3bIBAKOTCA
[TpaBU/IbHBIN OTBET: TPAaHCTeHHBIMU

YTo NOHMMAKT NMO/| MOHATHEM «MYTaI{us»?

HeHaceJCTBeHHble HW3MeHeHWs TIpU3HaKa, OpraHa WM CBOMCTBA, O00yC/IOB/IEHHBIE
Hac/aeICTBEHHbIMU CTPYKTypaMH

+Hac/eICTBeHHbIE W3MeHEeHHsl TIPU3HaKa, OpraHa Wi CBOWCTBA, 00yC/IOB/IeHHbIe 3MeHeHHsIMU
Hac/aeICTBEHHBIX CTPYKTYP

HOBO€e COUeTaHWe reHOB TPU Melo3e

V3MeHeHUsl B CTPYKType sijpa

YacroTa nposiB/ieHUs reHa Ha3bIBaeTCsl

+T1eHeTPaHTHOCTh

9KCIPECCUBHOCTh

KOHKOP/JJ@HTHOCTb

aJJUTUBHOCTb

Crenenb (PeHOTMNHMUECKOTr0 TMPOSIBJIEHUA TeéHa KakK Mepa CWibl ero [AelCTBuUS,
omnpeje/isieMasi Mo CTelleHU Pa3BUTHUS NMPU3HAKA HA3bIBAeTCA

TeHeTPaHTHOCTh

+ 3KCIPeCCHUBHOCTb

KOHKOP/J@aHTHOCTb

aJJUTUBHOCTb

Kak Ha3bIBaeTcsi Hac/ie/joBaHUe aHOMa/IUM, KOr/Jja Hac/leiICTBeHHbIN Je()eKT NnposB/IseTCs
He B KO)K/I0M MOKOJ/IeHUU?

ayTOCOMHO-/IOMUHAHTHbIN

+ayTOCOMHO-peLleCCUBHBIN

JIOMUHAHTHOe, ClielJIeHHOe C T10JI0M

peLiecCUBHOE, CLIETVIEHHOE C TI0JIOM
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Y Go/IbIIMHCTBA 3YKApHOT 10,1 3aK/Ia/{bIBaeTCs B:

[10 OIIJIOZ0TBOPEHMSA

+ B MOMEHT OI/IO0TBOPEHUSA

T10CJIe OIIOZ0TBOPEeHMs

paHHEero MoCTHaTa/ILHOI'O Ilepuoja

MyTareHsl, BbI3bIBalOIe HHAYLIMPOBAaHHbIe MyTaLlux
+dusrueckue

+XUMUUYECKUE

arpoHOMUYeCKUe

TeXHOJIOTUYecKue

Bbi0epuTe KaKie MyTareHbl MOTYT MPUBECTH K MyTalUsAM
+UOHU3UPYIOLLjee U3/TyUueHue

+BUPYChbI

[BIDKeHHe BeTpa

JBIDKeHUe BOJbI

Tunel Hac/IeA0BaHUsA reHeTHYeCKUX aHOMaJ/IMH:
nonudakTopasbHOe

+ayTOCOMHO-OMHHAHTHOE

+ayTOCOMHO-p€eLieCCUBHOE

+ CLer/IeHHOe C T10JI0OM

YcraHoBHUTEe COOTBETCTBHE MEX/y MeTOJaMM M3YYeHHs B FreHeTUKe U UX COAepKaHueM

1. 'eHeanornueckuii 1. CoCTOUT B CKpeLIMBaHUU B psifie TIOKOJIEHWA OPraHU3MOB,
pa3/MyaroLIMMUCA Pa3/IMYHbIMU [pU3HAKaMU, U HW3Y4YeHUH
TIOTOMCTBA.

2. lutoreneTnyeckuii 2. 3aK/ir04yaeTcsl B TOM, UTO Hac/leJloBaHMe MPU3HaKa U3y4daroT

IMyTE€M aHa/IM3a Iepeiadr ero IOTOMCTBY B LI€J/IbIX CEMbAX WUJ/IU
rpymrax, ajs 4yero CoOCTaB/JIAOT pPOAOC/IOBHEIE.

3. IMMyHOreHeTHYeCKuit 3. 3akarouyaeTcssi B M3YUEHUM CTPOEHUS XPOMOCOM, UX
peruikaLuu U (bYHKLIMOHUPOBaHUS, XPOMOCOMHBIX
1epecTpoeK U N3MEeHYMBOCTH YK CJ/Ia XPOMOCOM

4. T'ubpumonoruueckui 4. 3ak/ouaeTcs B UW3yUYeHWM TPYI KpPOBW, OE/NKOB U

(hepMeHTOB CbIBOPOTKHU KPOBU TKaHeM.

[TpaBubHBIM OTBeET: 1-2; 2-3; 3-4, 4-1.

3aKoHbI HAC/IeACTBEHHOCTH BIlepBbIie C(hopMy/IMPOBaJI .

[TpaBunbHbIM OTBeT: I'. MeHzenb

AHomanuu, peJJKo BCcTpeuaeMble B MONY/ISALUAX, HAC/IeJyIOTCS 110 THILYy Hac/1e{0BaHHsA

+ ayTOCOMHO-/IOMHUHAHTHbIN

ayTOCOMHO-peLleCCUBHBIN

JIOMUHAHTHOe, CLIelJIeHHOEe C T10JI0M

peLiecCUBHOE, CLIENVIEHHOE C TT0JI0M

Y KpynHoro poraroro CKoTra 4epHasi MacTb JJOMHHHPYeT Ha/i KPaCHOM, a KOMOJIOCTh Ha/|
poraroctbio. IIpu cKpeluBaHMU YepPHBLIX KOMOJIbIX POAHMTe/IeH TMOJyUYH/IUd KPacHOro
poraroro TeneHKa. Onpeje/siuTe reHOTUINBI ee poguTe/Ie:

AABB, aaBB

+AaBb, AaBb

AABb, aaBB

aaBB, AaBB

AABB, aabb

OCHOBHBIM METO/I0M AMAarHOCTHKH XPOMOCOMHBIX aHOMAJ/IMH ABJISIETCH:
+1LIUTOTeHeTUUeCKUM

OMOXUMUUECKUN

OJTM3HELIOBBIM
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(heHOTUITUECKOTO aHa/TK3a
BuoxuMHu4ecKuii MeTO/i BbISIB/ISIET:
XPOMOCOMHbBIe abepparyu
XPOMOCOMHBIe 60/1e3HU

+00/1e3H1 0OMeHa BeIecTB
reHOMHbIe MyTal[|uH

Hanuuue B momy/isifUy JIeTa/JIBHBIX U JJPYrUX OTPULIATe/IbHBIX MyTalHii, BbI3bIBAIOLUX
NpH 1mepexoje B TIOMO3UIOTHOE COCTOSAHHME TH0esb 0co0eil WIM CHIDKEHHe HX

JKH3HECIIOCOOHOCTH

+ reHeTUYeCKul rpys3

npeiid reHoB

UHOpUAMHT

9KCIPECCUBHOCTh

ITLIP no3BoJisieT 00HAPYXHUTH ...
ATO

+ITHK

AMK

ALl

Kakas U3 cxeM COOTBeTCTBYyeT aHa/IM3UPYIOLIEMY CKpPel{UBaHUIO?

+AABB x aaBB
+AaBB X aaBB
AaBB x AABB
AaBB x aaBB

Eciu poguTtenn MMeOT NepByl M YeTBEpPTYI0 IPyNnbl KPOBH, TO KAaKyl IPynny KpOBH

MOI'YT HMeTh UX /IeTH
MEepBYIO

+BTOPYIO

+TpeThIO

4eTBepTyIo

Kakue u3 nepevdruCc/ieHHbIX MIPU3HAKOB CIEIVIEHBI C T10/I0OM Yy Ue/IOBEKA:

pocT
+1a7IbTOHU3M
L|BeT IJ1a3

+ reMopuus

YcraHoBUTEe COOTBETCTBHE MEXAYy rpyninamMu 0oJie3Hel B 3aBHCHMMOCTH OT COOTHOIIIEHHSA
HAC/IEeJCTBEHHOCTH M Cpeibl U MX COAEPKdHUEM

1. HacnencTBeHHBIE 60Me3HH, 00YCIOBIEHHbIE
reHeTHYeCKUMHU (haKTOpamMu

1. TIpM KOTOPBIX OCHOBHBIM 3THOJIOTUYECKUM
(aKTOpOM SIBJISIFOTCS YC/IOBUSI CPebI, OHAKO
niposiBieHue 00J1e3HU 00yC/IOB/IEHO U
reHeTUYeCKUMHU (haKTOpaMH

2. Hacsie/icTBeHHbIe 00s1e3HU, 00YC/IOB/IEHHBIE
BPeJHbIMU TeHaMHU

2. IMPpH KOTOPBIX OCHOBHBIM 3THOJ/IOTHYEeCKHUM
CbaKTOpOM SABJIAETCA YC/IOBHA Cpelbl

3. Hacd/ieCTBEHHO-CpeJOBhLIE 60/1€3H1

3 00yC/I0B/IEHbI TEHOM, HO TIPU TIPOSIBJIEHUH
HY’KHbI OTIpe/ie/IeHHble YC/I0BUSI CpeJibl

4. cpefioBbie (3K30reHHbIe)

4. 00yC/I0B/IEHBI T€HOM, TT0/TyUY€HHBIM B
pe3yJibTaTe MyTal[iH, OZJHAKO CPeZia MOXET
TOJILKO YCU/IUTh WA 0C/Ia0UTh MPOSIB/IEHHE
0os1e3HU

5. 00yC/IOB/IEHBI U3MEHEHUSIMH,
BO3HUKAIOIIVMH B TIOTOMCTBE B pe3y/ibTaTe
HOBBIX COUETAHUI NMPU3HAKOB U CBOKCTB IPH
CKpeIlMBaHUsX
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[TpaBubHBIM OTBeT: 1-4, 2-3, 3-1, 4-2

KonTposbHas pabora no teme «HacieACTBeHHOCTb U H3MEHUHBOCTh»

Bapuanm 1

1. loub fanpTOHMKA BBIXOJWUT 3aMy’K 3a CblHA JPYroro JajbTOHUKA, [IPUYEM KeHUX U HeBeCTa
pa3nMuaroT BeTa HopManbHO. Kakum Oyzer 3peHue y ux feTeid?

2. B reHotumne sofel, crpagaromux 0one3Hbio KisitHdentepa, ©uMeeTcss He Tlapa, a TPOMKa
nosioBeIx xpomMocoM- X, X, Y. C KakuM{ HapyLIeHUsIMA Mei03a MOXKeT OBITh CBSI3aHO
BO3HUKHOBEHHE TAaKOTO HEHOPMaJIbHOT0 XPOMOCOMHOro Habopa? IlepebGupasi Bce BO3MOKHBIE
C/Iy4au, YKaKuTe Jpyrve BO3MOJKHbIE OTK/IOHEHHsI OT HOPMbI KOMILJIEKCa ITOJIOBbIX XPOMOCOM B
reHOTHUIIe yesioBeKa.

3. Kak onpesiemuTh cLernieHre Npru3Haka C Y -XpoOMOCOMOM, € X -XpOMOCOMOM ?

4. B pe3ysibTaTe yero passuBaetcsi cuHapoM LllepermeBckoro-TepHepa?

5. Kakue Tumbl HacnefoBaHMsl NPU3HAKOB Bbl 3HaeTe. [IpuBeauTe NpuMepbl pasHbIX THUIIOB
Hac/e0BaHUs

Bapuanm 2

1. My>XurHa ¢ HOpMaJIbHOM CBEPTHIBAEMOCTBIO KDOBY B3BOJIHOBaH U3BECTHEM O TOM, UTO CeCTpa
ero >KeHbl PO/IW/ia MalbuMKa ¢ reModunvelt (OH AymMaeT 0 3[0pPOBbe CBOMX OyayIiux geteii). B
Kakoii Mepe MOryio ObI €ro yCIOKOWTb COOOIIleHHe, UTO Cpeiyd POACTBEHHUKOB €Tr0 >KeHbI TI0
MaTepHUHCKOMN JIMHUY reMO(U/INsS HUKOTJa He Hab/Trozanacs?

2. CUHJAKTWIAS — aHOMa/vs, BbIpaXKawoljascsi B CpalleHud 2 Y 3 [ajnblieB, TeH
KOHTPO/IMPYIOIMM ~ JaHHBIA TIPU3HAK HaxXxoguTcs Ha Y-xpomocome. Orter; 6GosbHOMN
CUHIAKTWIMEH, B CeMbe MaTepH OTel] Takke ObLT 0OojieH 3TWM 3abojeBaHHEM, KaKOBa
BEPOSITHOCTh POXK/€HUS fleTeld ¢ TUM 3abo/ieBaHHeM B CeMbe?

3. Kakue rpu3sHaku HacneAyrTcs 1o X-CLellJIeHHOMY peLieCCUBHOMY TUMy? X-CLellJ/IeHHOMY
JOMHUHaHTHOMY Tuny? Kak OHY NposIBASOTCS

4. B pesynbTare uero pa3BuBaetcsi cuHapoM KusiiHdenrtepa?

5. Kakum MeTozlaMy M3y4arOT Hac/leCTBEHHOCTD YesloBeKa?

Tema: «JBoO/IOIUA OPraHUYECKOr0 MHpa»
KomnbomepHoe mecmupoganue (TCk):
Bbibepume 00uH uau HeCKO/IbKO 8apuUaHmMog 0meemos:
Tema « DBOMOLIMSA OPraHUYECKOr0 MUPa»
Mopdonornueckum AoKa3zareabcTrBoM 3Bomonuu HE saBisiercs...
3/1eMeHTapHBIN COCTaB K/IETKU )KUBOTHBIX U paCTeHUU
eIUHbIN IJ1aH CTPOEHHS BePXHUX KOHEYHOCTeH M/IEKOITUTAOIIUX U 3eMHOBO/JHBIX
+/IByCTOPOHHSIS1 CAMMETPUS TeJjla XOPZOBbIX
TOMOJIOTUYHBIE OpPraHbl
OMOpuo/I0rHYecKuM AoKa3zareabcTBoM 3Bomonuu HE siBnsercs...
+eJJUHBIN I/IaH CTPOEHUSI CKesleTa XOP0BbIX
pasBUTHeE BCeX OPraHU3MOB U3 3UTOThI
Hanure kabp 1 >kabepHBIX I1ieJiel y 3apo/IbIiiiel ueioBeKa U 3eMHOBO/HBIX
OroreHeTUYECKUI 3aKOH
Buoreorpajguueckum aokasarenbcrBoM 3Boaonuu HE siBiasiercs. ..
+UCTOPUYECKUN psiJi USMEHEHU B CTPOEHWU MepeiHell KOHeYHOCTH JIoIIau
ocTpoBHas (pyiopa
OCTpOBHas (payHa
Hanuue oOIMX BUOB pacTeHUH Ha CeBepoaMeprKaHCKOM ¥ EBpoa3naTCKOM KOHTHHEHTe
Pyaumentom yesnoBeka HE saBiasercs...
+MHOTI0COCKOBOCTb
MuraTesibHas reperioHKa
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KOIUYMKOBBIe [T03BOHKU
BOJIOCSTHOU MOKPOB TeJjia

AnanornunsiMu opranamu HE siBasiioTes...

+Tiepe/iHsisi KOHEUHOCTh JIITYIIKYU W KPbUIO MTULbI

KpbLI0 6a00YKH M KPBIJIO JIeTyueid MbIIIH

LIUITBI PO3bI U KOTIOUKHY KaKTyca

poroLe KOHeUHOCTH KpOTa U MeJjBe/IKU

HE siB/isieTcss NPUHIMIIOM 3BOJIIOIIMOHHOr0 yyeHus Y. /lapBuHa c/1efyiomee 1oJio)keHue. ..
+11io7, ielicTBUeM fipetiha reHOB B TIOMYJIALIUSX MOXKET COXPAHSThCS aslie/ib, CHUKaroI[UH
JKH3HECIoCOOHOCTb 0co0eid

KaXbIi BUJ, CrIoco0eH K HeOrpaHMUeHHOMY pa3MHO>KEeHHIO

B TIPHPO/Ie BLDKUBAIOT M OCTABJISIOT IOTOMCTBO Hanbosiee pucrocoOieHHbIe 0co0u
0/, IeliCTBYeM eCBEHHOT0 0TOOpa MpOMCXOAUT 00pa3oBaHte HOBBIX BU/IOB
OMOpuoIorHYecKuM Aoka3areabcTBoM 3Bomonuu HE siBnsercs...

pa3BUTHe BCEX OPraHU3MOB U3 3UTOThI

+00LMif T/IaH CTPOEHUs! KJIeTKU

TIOBTOpeHUe 3TaroB (uioreHe3a Ha SMOPHOHAIBHOM CTa/JUM Pa3BUTHSI XOPJOBBIX
+yHHUBepCanbHOCTb TeHeTUYEeCKOro Koza

Pyaumentom yesnoBeka HE saBiasercs...

YILIHbIE MBIIILIbI

anreHuKC

TpeTbe BeKO

+auacdparma

ITo Y. /lapBuUHY — H3MEHYHBOCTH Y OPraHU3MOB ObIBaeT...

BHeILIHSS

BHYTpEHHSIS

+orpeneneHHas

+Heorpeze/eHHast

1jesiecooOpa3Hast

Jloka3zaTe/1bCTBa HCTOPUYECKOT0 Pa3BUTHSA )KUBOU NPUPOABL. ..

+y BCeX OpraHM3MOB e/[UHbII MTPUHIUI OrnocuHTe3a Oesika U HyK/IEMHOBBIX KHCIOT
abCoO/TFOTHO BCe )KMBbIe OPraHU3Mbl UMEIOT OJJAHAKOBOE CTPOEHHUEe KJIeTOK

+y BCeX OPraHM3MOB eJJUHbIN PUHLIMI FTeHeTUYEeCKOro KOJMPOBaHUS

BCe OPTraHW3MbI ITOCTPOEHBI U3 OAMHAKOBBIX O€/TKOB

BCe OpPraHu3Mbl UMEOT O/JMHAKOBbII MUHepasbHbIM COCTaB

AHa/IOTUYHBIMH AABJIAIOTCA OPraHsbl...

BepXHsIsl KOHEUHOCTh UesioBeKa

+KOHEYHOCTb MeJIBeJJKU

KPBL/IO JIeTyuyel MbILLIN

+KOHEYHOCTb KpOoTa

T/IaBHUK KUTa

Ila/1e0HTO0/10rUYeCKUMH J0Ka3aTe/IbCTBaMH 3BO/IIOIUM ABIAITCA. ..

CXO/IHbIe 3apO/bIIIN

O/IMHaKOBbIe SHepPreTUYecKue LIUKIIbI KIeTOK

+0OKaMeHeBI1I1e CTBOJIbI /lePEeBbEB

+0TIevaTkd pakOBUH

cxozctBo (dayHbl EBpasuu u CeBepHOlt AMepHKU

3HaueHueM yuyeHus Y. /lapBuHa ABIAKOTCA. ..

+00bsiCHeHNe BO3HUKHOBEHUS ITPUCIIOCO0/IEHHOCTH JKUBBIX OPraHW3MOB K BHEIITHel cpejie U ee
OTHOCHUTEJIbHBIN XapakTep

00OHapy>KeHHe HOBBIX ITOPO/, JKUBOTHBIX

OTKPBITHE HOBBIX COPTOB pacTeHHI
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BBe/leH/e B HayKy TepMUHA «IIOMYJIALUSI»
+PpacKpbITHe JBWKYILMX CUJ IBOJIHOL[UU

CBHieTe/IbCTBOM 3BO/TIOLUHU CIyXXKaT...

KOHBEPIeHThI

+aTaBU3MBbI

aHaJsioru

TOMOJIOTH

+pyAUMeHTbI

OTneyaToK ApeBHel NTHIIBI APXEONTePUKCAa UMeeT YePThI MPeCMbIKAIINXCS. ..
CXO/ICTBO ()OPMBI T'OJIOBBI

+Hanmuue 3y60B

0/JMHAKOBOE KOJIMUeCTBO KOCTel

CX0/ICTBO (hOPMBI TYJIOBHUIIA

+Ha/mMure OPIOIIHBIX pebep U XBOCTAThIX TTO3BOHKOB

ITox TepmuHOM «Oopn0a 3a cyjecteoBanue» Y. /lapBuH MOHUMAUT. ..
+ycrnex ocobu B obecrieueHny ce0si TOTOMCTBOM

+OTHOLLIEHHsI OPTaHW3MOB MeX/ly cODOM U yC/IOBUSIMU OKPY KaroIilel cpe/ibl
60pb0y MeXXy 0COOSMU pa3HbIX BUIOB 3a CAMKY

OTHOILLIEHHSI THIIA «XO3SUH-TIapa3uT»

OTHOILLIEHHS THTIA «KEPTBa-XUIITHUK»

K npu3nakam 6monorudeckoro nporpecca HE oTHocuTcs. ..

+yMeHblIlIeHHe T/I0IIaJ1 apeasa

pacriazi BUjJia Ha TIOZBU/IbI

BO3pacTaHue YPOBHS MPUCIIOCOO/IEHHOCTH K Cpefie

yBeJIM4eHHe YUC/IeHHOCTH

B npupope HE cymectByer H30/IALMH.

+KOHBEepPreHTHOMN

reorpaduueckoi

9KOJIOTUUeCKOM

penpoAyKTHBHON

IIpumepom pelicTBus ecBeHHOro oroopa HE siBnisiercs. ..
+KaryCTHO-PeAeUHbIi THOpH/

VHZYCTPUa/IbHBIA MeJlaHU3M HaCeKOMbIX

YCTOMUMBOCTb HACEKOMBIX-Bpe/iuTesiel K siloXUMHUKaTaM

CMeHa BHZIOBOTO COCTaBa B pe3y/ibTaTe U3MeHeHHUsT K/iMMara

K ¢axrTopam ’3BomonmonHoro npounecca HE orHocuTcs. ..

+BbITIaZIeHre OT/AeTHHOTO HYK/Ie0TH A B TeHe

eCTeCTBeHHBIH 0TOOp

npeiid reHoB

Hac/ie/ICTBeHHas N3MEeHUUBOCTh

JeiicTBue cTadbummsupymomei popmsl ecrectBeHHOro oroopa HE wumocTpupyer
C/1eiyoLUi mpuMep...

+u3MeHeHHe CBeT/IoN OKpacku 6ab0UeK Ha TEMHYIO B ITPOMBIIIIEHHBIX PAaliOHAX
pacripocTpaHeHUe TeTepO3UToT I10 reHy CeprioBUHO-KIeTOUHOW aHeMUH B 9KBaTOPHa/IbHBIX
paiioHax Adpuku

rubesib feTeHbIlel MIeKOTIUTAIOIINX, UMEIOIIUX pa3Mep Oosbliie cpejHero
rubenb NITHL C IJTMHHBIMU KPBITTbSIMUA B PaliOHAX, T/le UacTo CIyUYaroTcs OypH
Mexanu3zmoM O6mosioruueckoi usonsauu nonyasauuiit HE siBnsiercsa pasimuue B...
+MecTo0OUTaHUSIX

CTPOEHHU TI0JIOBBIX OPraHOB

CTPOEHHUH XPOMOCOM

TIOBeJIeHUU YKUBOTHBIX

110



Pe3ynbTaThl eCTeCTBEHHOI'0 0TOOpPA B X0/1e BOJIIOLHH - 3TO...
+MHOroobpasue BI0B Ha 3eMiie

3HauMTe/bHasi THOesTb OPraHu3MOoB

6opb0a 3a CyleCTBOBaHHUE

aKTHMBHOE pa3MHO)XeHHe OpraHu3MOB

+TIpHCIoCco0/IeHHOCTh OPTaHU3MOB K KOHKPETHBIM YC/IOBUSIM CYITIeCTBOBAHUS
IIpumepamu apomop(030B AB/ISIIOTCA. ..

T0sIB/IeHHE 3e/1eHOM 3al{UTHOM OKPacKU y HaCeKOMBIX

r3MeHeHue (OpPMBI TeJla Y MPUAOHHBIX PhIO

ripeBpalljeHue JTUCTHEB B UEIITYHKU

+BO3HUKHOBeHUe (POTOCHHTe3a

+TI0sIBJIeHNEe YeThbIpeXKaMepHOT0 Cep/lia y MIeKOMUTAIOIIUX

IIpumepamu JereHeparum sAB/ISIFOTCA. ..

+TI0Tepsi KPbLTbeB MOCTeIbHBIM K/I0TIOM

+1CYe3HOBEHUE JIUCThEB Y MOBUIMKH, apa3UTHUPYIOLLel Ha IPYTMX PacTeHHUsAX
ripeBpalljeHue JMCTHEB B KOJIFOUKU Y MyCThIHHBIX ()OPM pacTeHui

TIOsIB/IeHe BOCKOBOT'O HajieTa Ha JIMCThSX

M3MeHeHHe CBeT/ION OKPAaCKU Ha TeMHYI0 y 6ab0oueK MpOMBIIIJIEHHBIX PAaHOHOB OOUTaHMS
OBoJIIOIHSA )KUBOM MPUPO/bI 00yC/I0B/IEHA B3aUMOCBSI3aHHBIM AeHCTBHEM TaKHX
(akTOpOB KaK...

+060pb0a 3a Cyl[eCcTBOBaHUE U eCTeCTBEeHHbIN 0TOOp

MIPUCTIOCO0/IEeHHOCTh OpraHu3Ma K cpejie 00UTaHus

Ce30HHbIe U3MeHEeHUs B IpUpojie

+Hac/e/ICTBeHHasi U3MeHUHMBOCTh

TIUILeBbIe CBSI3W B OHOreolieHo3e

B pe3ysibTaTte apoMop¢030B 000C00/IAI0TCA CHCTEMaTHYeCKHe TPYNIIbL. ..
BU/JIbI

+THUIIBI

cemeicTBa

+KJlacChl

OTpsIAbI

IIpumepamMu uHOAfaNITAlIH ABIAIOTCS. ..

oOpa3oBaHue TKaHel y paCcTeHUH MPH UX BBIXO/e Ha CYIITy

(hopMUpoBaHUe JIETKUX Y TIePBBIX 3€MHOBOJHBIX

obOpa3oBaHue BOJIOCSIHOTO MTOKPOBA Y MJIEKOTTUTAIOIINX

+mpucriocobieHust poid K PUIOHHOMY 00pa3sy KU3HU

+mprcnoco6ieHrst pacTeHUH K 3aCyIIUTUBOMY K/IMMaTy

IIpumepamu apoMop(030B SIB/ISIIOTCA. ..

TOSIBJIEHHE 3eJIeHOM 3all{UTHOM OKPAaCKU y HaCEKOMBIX

v3MeHeHue (GOpMbI Tejla y MPUAOHHBIX PbIO

ripeBpalljeHNe JTMCTHEB B UeLTYHKU

+BO3HUKHOBeHUe (POTOCHHTe3a

+TI0sIB/IeHHe YeTbIpeXKaMepHOro cep/ila y MIeKOMUTAOLINX

IlyTem uauoajanTanuii BOSHUKAT CHCTeMaTHUeCKHe IPynmbl. ..

+BU/IBI

1japCTBa

OTpSIAbI

THUTIBI

+poJbl

JI1s1 3BOJIIOI{MOHHOTO MPOLIeCca XapaKTepHbI C/IeAYIOLIHe YepThl. ..
+U3MeHeHre OPraHW3MOB T10 Mepe U3MeHeHUs YC/IOBUM Cpe/ibl CyIlleCTBOBaHUS
BbIBe/IeH/E HOBBIX TMOPO/] >)KUBOTHBIX
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najleHve CKOPOCTH poCTa
+TI0CTOSIHHOE yC/I0)KHEHHe OpPraHU3MOB
yMeHbllleHHe BbDKHBAaeMOCTU OPraH1u3MOB
OcHOBHbIe HallpaB/IeHUs BOIIOLMH BH/AAQ. ..
+apomopdo3

OuosioruuecKuii perpecc

OuoOrMUeCKUii TIporpecc

ajlanTarys

+aereHepanus

CnepgcrBuem apomopdo3a siBIAAITCA. ..
+yBeJIMueHre YMC/IeHHOCTU

+CHWKeHHe CMepTHOCTU

yMeHbllIeHre apearna

CHWKeHHe BbDKMBAaeMOCTU

HEBO3MOXXHOCTD Tlepexo/ia B HOBYIO Cpe/ly 0OUTaHUsI
YkaxuTe NpaBU/IbHYIO MI0C/I€0BAaTe/ILHOCTh MIePHO/I0B Na/1e030MCKOU 3PbI
[Tepmb, opJ0BUK, KapOoH, CHTyp, KeMOpuid, 1eBOH
+Kem0Opwuii, Op/IOBUK, CHITYD, €BOH, KapOOH, TIepMb
Kembpwuii, cumyp, Op/IOBUK, [1eBOH, KapOOH, MepMb
Kembpuii, opfioBUK, CHTyp, KapOOH, 1eBOH, TIepMb
IlepBbIM 3BOJIIOIMOHHYI0 TEOPHUIO MPeAI0KWUIL. ..
Yonnec

apBuH

JluHuen

+Jlamapk

KoHnBeprennus — 370...

+CxokJeHue TpU3HaKkoB

PacxoxzeHue rpu3HakoB

[Tpeobpa3oBanue cTpoeHUs U GYHKLMN OpraHu3Ma
BepHoro oTBeTta Het

BuoreHeTuueckuii 3aK0H COOPMY/THPOBATH.....uveersressncens
+M:tosniep u I'ekkenb

CeseprioB u [IImansraysen

Xapau v BaiiHbepr

BepHoro oTBeTa HeT

OOIMMH NIpejJKaMH OPAHT'yTaHIOB, THO00HOB U Ue/I0BeK000Pa3HbIX 00e3bsiH ObUIH. ..
ITponmmonurekn

+/lpyornureku

ITapanireku

HeoanTporsl

Jinsa BuoB odbutammux B balikase, apeas orpaHMUMBaeTCA ’TUM 03€POM, - 3TO IPUMeEpP ...
KpuTepus

+3KO0JIOTM4YeCcKoro

Mopdonoruueckoro

I'eorpadrueckoro

P1310/I0r1YeCcKoro

Ye/i0BeK OTHOCUTCSA K OTPSIAY...

IlnauenTapHblie

YesroBeKOMO00HbIE

+IIpumatsl

I'omuHMIBT
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CoBOKYNHOCTB reorpaguuecky M 3K0JI0rHYecKd 0/TM3KHX MOMY/IALMA, ClI0COOHBIX
CKpelmBaThCA MeXAy co00i, o01asaomux 00mumMu Mop¢o-¢pr3noaornuecKumMu
NpHU3HaKaMH, - 3TO...

+Bun

Ocobb

[Tonynsaums

Knacc

JJieMeHTapPHOM 3BO/IIIUOHHOU e/JUHUIIeH COT/IaCHO CHHTeTHUYeCKO! TeOpUH 3BOJIIOLUHA
SIBJISIETCA. ..

Bun

Ocobb

+Ilonynanus

BepHoro oTBeTa HeT

Bo/i0THasi KaMbIIOBKA U TPOCTHUKOBAsi KaMbIILIOBKA BHEIIIHE He 0T/INYAKTCHA, HO He
CKPeIUBAKTCA U HMEIOT COBEPIIEeHHO Pa3Hble OpayHbIe MeCHH, - ’TO MPUMep He
a0CO/TIOTHOCTH ...

+Mopdo/ioruueckoro KpuTepust

OKOI0rM4ecKoro KpuTepust

I'eorpaduueckoro Kpurepusi

BroxuMuueckoro KputTepusi

Bcé >xuBoe co3gano borom u ocraércsa HeM3MeHHBIM» - TAKOe HallpaB/ieHHe B Pa3BUTHU
0MO0/I0TMH Cpe/JHEBEKOBbS Ha3bIBAIOT. ..

MeTtadusruecKuMu B3IJisgjaMu

+Kpeauonrusmom

TpanchopmuzmMom

Teopusimu katacTpod

«BuJ0B CT0/1bKO, CKOJIBKO pPa3/IuYHbIX (popM co3/ja1 B Hayasie Mupa Bcemorymuii», -
FOBOPHIL...

AHakcuMeH

KroBbe

Apucrorenb

+JluHuel

OcHoBHBIM TPy/i0M JIamMapKa ObL...

«[TpoucxoskeHre BUI0B MyTEM €CBEHHOTO 0TOOpa»

+«Punocodus 300/10TUN»

«/3MeHeHMe JOMAIITHUX KUBOTHBIX U KYJIbTYPHBIX PAaCTeHUN»

BepHoro oTBeTa HeT

XK. Jlamerpu, 1. uapo, P. I'yk, XK. bBroddon — 310 npeacraBuTe/u. ..
+Tpancdhopmusma

Kpearonusma

Teopuu KaTacTpod

MeTadusnueckux B3IJis0B

OBO/IIOLMOHHOM efHHULIeN JlaMapK cuHMTall...

Bug

+0co0b

ITonynsauuro

Kunacc

M3MmeHeHMe CTPYKTYPbI Ir'eHa JIEKUT B OCHOBE. ..

KomOrHaTUBHOM U3MEHUUBOCTH

MoaudurKalMoHHON 3MeHUUBOCTU

+MyTaloHHON U3MEeHYMBOCTH

[Monmunnonauu
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MyTanuu, KOTophle 3aTParuBaloT JIMIIb YacTh Te/la Ha3bIBAKOT...
+ComMarrueCcKuMU

I'enHble

I'enepatvBHBIE

XPpOMOCOMHEIEe

SiB/ieHMe IOTEPHU OAHOM XPOMOCOMBI NOJIyYI/I0 Ha3BaHHUe...(2n-)
+MoHocomMuu

Tpucomun

ITomicomnn

[Tomuruionauu

sIB/IeHHe U3MEHeHHs YK(/Ia XPOMOCOM, KPaTHOe JUIVIOUJHOMY Ha0opy Ha3bIBaeTCH. ..
+Ilonmmriongvs

ITomicomus

Henenus

Tpucomust

Cunjapom KnaiiHdenbTpa Mo)KeT BOSHUKHYTH B pe3y/bTare...
[Tomicomun

+Tpucomun

[Monunnonauu

MoHocomuu

Pa3BuTHIO pyKHM KaK OpraHa ¥ mpoJyKTa TpyAa cioco0CTBoOBaIo. ..
MpliuieHve

N3meHenuve hbopmbl uepena

[Toppakanue

N3meHeHre ¢hOpMBbI TPYAHON K/I€TKH

+OcB0oOOXKIeHHE TTePeJHUX KOHEUHOCTEH

B me3o030iickyro 3py HE npoucxoausio cieaylomux nNpomeccos...
+BrIMUpaHrie MaMOHTOB

PacrnipocTpaHeHre MOKPLITOCEMEHHBIX paCTeHUM

Bo3HUKHOBEeHMEe M/IeKOTTUTAROIINX

VcuesHOBeHMe [IpeBOBHU/HBIX MTAIIOPOTHUKOB

OBoJTIOIHSA )KUBOM MPHUPO/bI 00yC/I0B/IEHA B3aUMOCBSA3aHHBIM AEHCTBHEM TaKHX
¢akTopoB Kak...

+Bopnba 3a cyliecTBOBaHHUe U eCTeCTBeHHBI 0TO0p
[Tpucriocob61eHHOCTh OpraHM3Ma K cpefie 00UTaHus

Ce30HHbIe M3MEeHEeHUsI B TIPUPO/ie

+HacnencTBeHHast U3ME@HUMBOCTh

[MuieBble CBsi3U B bHoreolieHO3e

Cxo0cTBO MeXAy He3aIMINEHHBIMH U 3alUIIEHHBIMHM BH/JaMH — 3TO...
[lemoHCTpaLMOHHas OKpacKa

MackupoBKa

+Mumukpus

Bce oTBeThI BepHBI

B cenekijum pacTeHM# 4acTo MOJIy4YalOT NOIUIIONAHBIEe ¢hopMbl. B ocHOBe nostunionauu
) (0714, i VO

+KpaTtHoe yBe/MueHusi XpOMOCOMHOT0 Habopa

He pacxoxxpeHne XxpoMocoM B Melio3e

YMeHbllleHHe KOJTMYecTBa B KaKMX TO TlapaX XpOMOCOM

V3meHeHVe CTPYKTYPbl XPOMOCOM

Hepopa3BuTthbie oprasbl, KOTOpbie yTPaTU/IU CBOE 3HaUYeHUE B MPOLiecce 3BOJIIOLUH — 3TO...
Apomopdo3bi

+ATaBU3MBbI
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Npavoapanrauuu

Bepnoro oTBeta Het

B kakoM nepuo/jie KaiiHO30MCKOM 3PbI 0T HACEKOMOSIAHBIX I/IalleHTapPHbIX O0T/Ae/IW/1ach
BeTBb, KOTOPas 3aTeM NMpHUBe/ia K MOSB/IEHUIO aPaluTeKoB?

[TaneoreHOBbIM TIEPUO/,

HeorenoBssil1 neprop

+AHTpONOreHOBbIN NepUo/,

MenoBoii nepuop

CoOBOKYMHOCTB 0C00€i, CX0/JHBIX [0 CTPOEHHI0, UMEIOIINX 0011[ee MPOUCX0KACHHE,
CBO0OHO CKPEeIUBAKIIMXCA MEXAY CO00¥ M JAI0IHX IJI0/JOBUTOE MOTOMCTBO,
Ha3bIBaKOTCA. ..

[Tonynsauumeit

+Bugom

Bepnoro oTBeta HeT

IToCTOAHHO JeMCTBYHOIIUIA HCTOUHUK HAC/IeCTBEHHOM H3MEHUMBOCTH — 3TO...
Murpanuu

+MyTalWOHHbIN TTPOLeCC

N3onauus

BepHoro oTBeTa HeT

PeanbHo cylecTByOIIas, FreHeTHUECKH HeJle/TUMasn eJUHNIIA OPraHNYecKoro Mupa, - 3T0...
+lonysanusa

Oco06b

Bupg

Knacc

KpuTteHuii BU/ja, BK/IIOYAKILINI B Ce0s1 COBOKYIMHOCTD (JaKTOPOB BHeIIHe# cpe/bl,
COCTaBJIAIOIIMX HETIOCPE/CTBEHHYIO Cpe/ly 00UTaHHs BU/Q, - 3TO ... KDUTEpHii
+3Ko0ruyecKui

I'eorpadurueckuit

Mop@osiornuueckuit

BepHoro oTBeTa HeT

Bosibioi BK/1a/| B MOMY/ISMOHHYI0 TeHeTHKY BHEC YUEHBII. ..

H.A. CeBeprioB

+C.C. YUeTBepukoB

K.®. Pynbe

A. Auppo

IIpoiecc HCTOPUKO-3BOTIOMOHHOTO opMupoBaHuA (U3UYECKOr0 TUIIA Ye/I0BeKa,
NMEePBOHAYA/ILHOI0 Pa3BUTHS €r0 TPYAOBOH eATe/IbHOCTH, PeUH, a TAK)Ke 00pa3oBaHus
o0mecTBa — 3710...

OnTorenes

dusoreHes

+AHTpOIIOreHes

MukposBomoLys

IlepBbIM BBé/1 OMHAPHYI0 HOMEHKJ/IATYypYy...

KroBbe

Apucrorenb

['eponot

+JIuHHen

KIOBbE OTKPBLL....ccccoesennnnnes

+bo/bliy0 13MeHUMBOCTb BBIMEPIINX XKUBOTHBIX

[Han oripeziesieHye BUja

BBén GuHapHYI0 HOMEHK/IATypy

Bgén nousaTtue pona

115



IlpeacTaBieHust 00 U3MeHeHHHU U NpeBpaieHud (GopM opraHu3MoB, MPOUCXOXKJeHUH
0/JHMX OPTraHU3MOB OT JJPYTHX, — 3TO HampaB/ieHHe B Pa3BUTHU OHO/IOTMH HOCHT
Ha3BaHHue...

Kpeanjyonusm

Teopus KaTacTpod

+Tpancdopmusm

Penykuronusm

B cucreme J/IuHHesi CaMbIM KPYIHBIM TaKCOHOM OBLI...

Bup

Pog,

Tun

+Knacc

IToTeps yuacTKa XpOMOCOMbI Ha3bIBAeTCH. ..

+[enenus

Hyrnukanus

NuBepcus

Tpancmokarys

N3MeHUMBOCTB, KOTOpPasi He 3aTparuBaeT reHbl OPpraHMu3Ma U He U3MeHseT
Hac/IeACTBEeHHbIN MaTepHasl, Ha3bIBAeTCsl. ..

['eHOTUNTMUECKOW U3MEHUMBOCTBIO

KomOrHaTUBHOM M3MeHUUBOCTbHIO

MyTaloHHOW U3MEHYMBOCTBIO

+®eHOTUNTNYEeCKOW U3MEHUMBOCTBIO

HN3meHeHMe yHC/Ia XPOMOCOM JIEXKUT B OCHOBE...

KomOrHaTUBHOM U3MEeHYUBOCTU

['enHOM MyTaLn

XPOMOCOMHOM MyTalu1

++["'eHOMHOM MyTaLUU

IToBopoT yyacTKa xpomocombl Ha 80° Ha3bIBaeTcs. ..

TpaHcokarys

Hyrikanys

Heneryst

+WHBepcus

ANKOrosib — 3TO ... MyTareHHbId ()aKTop

+XUMHUeCKui

buonoruueckuii

PusnuecKun

CoumanbHbIN

SIB/1eHHe pUOOpPeTeHUsI OJHO¥ XPOMOCOMBI MOJTyYH/I0 Ha3BaHHUe...(2n+)
MoHocomuu

+Tpucomrn

[Tomucomun

[Momunnonaun

MyTanuu, KoTopble MPOUCXOAAT B MOJIOBbIX K/IeTKax (C/iejoBaTe/IbHO, HAC/IeAYHOTCA),
Ha3bIBAKOTCA...

ComaTtnyecKkumu

+I'eHepaTUBHBIMU

[Tonesubimu

I'eHHBIMU

OOMeH ydyacTKaMHU MeX/Jy HeroMO/JIOrHYHBIMH XPOMOCOMaMH Ha3bIBAeTCA ...
Henerys

Hynnukanys
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Tpancriozuuus

+Tpancnokanus

Pa3ButHe npsiMoxoxeHns odecieunBaiu GpaKTopsl...

[BwKky1as popMa ecTeCcTBeHHOT0 0TOOpa

Pa3Butne peuu 1 MbllIeHUS

MyTaloHHbIN MPOLIeCC

CrazHbiii 00pa3 >KU3HU

+OcB0bOK/IeHe BePXHUX KOHEUHOCTeH

OMOpuoI0ruUecKuM AokasareabcTBoM 3Boonuu HE siBnsercs...
Pa3BuTHe Bcex OpraHu3MOB U3 3UTOThI

OO1uii 11/1aH CTPOEHHs KJIeTKU

[ToBTOpeEHue 3TaroB ¢uioreHe3a Ha SMOPUOHATBLHOM CTa[UM Pa3BUTHS XOPJOBBIX
+YHUBepCalbHOCTb FeHeTUYeCKoro Koza

Buoreorpajguueckum aokasarenbcrBoM 3poaonuu HE siBasiercs. ..
OctpoBHas ¢opa

Hanmume o6muyx Bui0B pacteHunii Ha CeBepoaMeprKaHCKOM M EBpoa3naTckoM KOHTUHEHTe
OcTtpoBHas (ayHa

+VlcTopryeckuil psif UsSMeHEeHUH B CTPOEHWY Tepe/iHel KOHeYHOCTH JIoIIau
B pe3sysbTaTte apoMop¢030B 00pa3ylOTCs cHCTeMaTHYeCKHe IPYIbL. ..
Buabr

+Tunel

CemeticTBa

+Knaccel

OTtpspbl

IIpumepamu apoMop(o30B SIB/ISIOTCA. ..

[TosiBneHue 3e/1€HOM 3aL{MTHOM OKPAaCKU Y HACEKOMBIX

M3meHeHMe ¢OPMBI Tesla y PUJOHHBIX PhIO

[IpeBpailieHHe JIUCTHEB B YelLLyUKU

+Bo3HuKHOBeHMe OTOCHHTe3a

+ITosiBNeHre yeTbIpeXKaMepHOro cepZLa y MAeKONUTAroIIMX

B npotepo3oiickyio 3py HE cymecTrBoBaso...

+IMHO3aBpOB

Mezly3

3e/IeHbIX BOJ0pOC/Iei

OakTepuii

Cawmble niepBbie poTocuHTe3upyomue opranu3mbl HE 06/1aga/1u crnoco0HOCTBIO. ..
+00pa30BbIBaTh MOJIEKY/ISIPHBIN KHCIOPOT,

BOCITPOM3BOAUTE cebe TTOA0OHBIX

OCYILIeCTB/ISATE 0OMEH BeIeCTBOM C OKPY Karolieli cpesiou
permiuposarts JHK

B naneo3olickyr 3py HE cyimecrBoBano...

+T0/I0CEMEeHHBIX pacTeHUH

XBOILLIeU

3e/IeHbIX BOJOpOC/Iei

TJIayHOB

B me3o030iickyro 3py HE cymjecrBoBasio...

+aHTPONON/I0B

MIPEeCMBIKAOLUXCS

MJIEKOITUTAOLUX

rOJIOBOHOTMX MOJIJTFOCKOB

B me3o030iickyto 3py HE npoucxousio cjieayromux nponeccos. ..
+BbIMMpPaH/e MaMOHTOB
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YICUe3HOBEHHe IpeBOBH/JHBIX NTallOPOTHUKOB
BO3HUKHOBEHHE MJIeKOTUTAIOIINX

pacripocTpaHeHHe IOKPbITOCEMEHHBIX PaCTeHUH

B apxerickyo 3py HE cymecrBoBano...

+6eCr03BOHOYHBIX )KHBOTHBIX

LaHeu

aHa’pOOHBIX OaKTepHid

OZJHOKJ/IETOYHBIX BOJ0pOC/IeN

buonos3 HE Bkirouaer cjiefyroiyr0 CTajuio. ..

+BO3HUKHOBEHHE BbICOKOOPTaHM30BAHHBIX CYILIECTB U3 HE)KUBOW MaTepur
abroreHHoe oOpa3oBaHHe OMOJIOTHUECKUX MOHOMEPOB

(opMupoBaHre MEMOPAHHBIX CTPYKTYP

obpa3oBaHue O6HOIOTUUECKUX TTOTUMEPOB

Cawmpble nepBbie poTocuHTe3upyomnue opranu3mel HE 06/1agamm cnocodHoCTBIO. ..
+00pa3oBbIBaTh MOJIEKY/ISIPHBIN KUCIOPO,

BOCIIPOU3BOUTD cebe ToZ00HbBIX

permmuppoBath JTHK

OCYILIeCTB/ISATE 0OMeH BellleCTBOM C OKpY»Karolieii cpesioif

B me3030iickyro 3py HE npoucxoausio cieaylomux Npoieccos...
+BbIMHpaHKe MaMOHTOB

pacripocTpaHeHHe OKPbITOCEMEHHBIX PacTeHUH

BO3HUKHOBEHHE MJIeKOTIUTAIOIINX

YICUe3HOBeHNe IpeBOBHU/JHBIX NTalIOPOTHUKOB

B yeTBepTHUHBIM NepUOA KalHO030M KoM 3pbl HE BbiMepin...
cabrne3yObie TUTpBI

LIepCTUCThbIe HOCOPOTH

MaMOHTBI

+YTKOHOCHI

BbiMupaHne MHOTHX KPYINHBIX )KUBOTHBIX B KaliH0301cKy1 3py HE cBsi3aHo c...
JleiCTBHeM [IpeBHUX OXOTHUKOB

V3MeHeHHeM ra30BOro cocrtaBa aTMoc(epbl

MOX0JI0JJaHheM KIMMaTa

+BBDKHUT'aHHEM JIECOB

Ha npoucxox/jeHue yeioBeKa 0T BbICIIMX YeTBePOPYKHX 00e3bsH YKa3bIBa/H ...
K. Jlunnen

+4. [lapBuH

@. Mrosiep

A. CesepLioB

+)K. Jlamapk

B coctaB armocdeps! apeBHel 3emiin HE Bxoaua Takou ras Kak...
MeTaH

aMMMaK

BOJIOPO/

+030H

B cocraB coBpemenHou atMocdepbl 3emyin HE BXOAUT TakoM ras Kak...
asoT

+BOJI0pPO/,

KHCJIOPOZ,

YIJIEKUCIBIN Ta3

B yeTBepTHUHBIM NepUOA KalHo30McKol 3pbl HE BbiMepiu...
cabmne3yObie TUTPBI

IIePCTHUCThIe HOCOPOTH
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MaMOHTbI
+yTKOHOCBI

Y yesroBeka ymes10ro (0AWH U3 3TANIOB AHTPOMOreHe3a) 00 0TCYyTCTBMHU HACTOSIIEH peuu
TOBOPAT CJIeyHIIHe aHATOMUYECKe 0CO0eHHOCTH. ..

BBICOKHE HaJ|OPOBbBSI

+0TCYTCTBHE 110I00POIOYHOTO BBICTYTIA

IIIUPOKUE CKYJIBI

+00/IbIIIMe YeJTFOCTH

CKOLLIeHHBIH /100

IIpAMox0)KeHre MPUHEC/I0 Ye/I0BeKY C/IeAyIoLIe 0CI0)KHeH . ..
+orpaHuueHue ObICTPOTHI Mepe/IBIKeHus

+HETO/[BUKHBIN KpecTel] YCI0XHUII POZb

3aMe/IJTU/IOCh Pa3BUTHE HIPKHUX KOHEUHOCTel

yBeIUUnIach BO3MOXXHOCTb BBIBUXOB

HapyILLIWIach MPOMOPLMOHAILHOCTD OT/IEJIOB ueperia

Pa3BuTHe NPAMOX0KAeHHs o0ecrieunBa/iid (pakTopsl...
MyTaLMOHHbIN TTPOLeCC

JBYDKYyIIast popMa eCBeHHOTO 0TOopa

+0CBOOOXKIeHIE BePXHUX KOHEUHOCTe!

CTa/IHbIM 00pa3 KU3HU

+pa3BUTHE PeUU U MBIILJIEHUS

Jins eBpomeou/HOM pachl XapaKTepHBbI C/IeAyIoIiHe MPHU3HAKHU. ..
IIIMPOKOE TIJIOCKOE JIULI0

+CBeT/bIH LIBET KOXKU

+CHJIbHO BBICTYTIAOLIUM HOC

JKeNThIN 1IBET KOXKU

IIMPOKUH U TIOCKUM HOC

JI/isi MOHT'OJIOUHOM Pachl JI/ied XapaKTepPHbI MPU3HAKH. ..
+TIpsSIMbIe JKeCTKHEe BOJIOCHI

+pa3BUTHE TPETHETO BeKa

TOJICTBIE T'yOBI

BBICTYTAIOLMI HOC

Pa3BUTBIM BOJIOCSIHOW TTOKPOB

JI/is MOHT'0JIOUHOM Pachl XapaKTePHbI (JIeyoIie MPU3HaKH. ..
+1IMPOKOe IIJIOCKOe JTULI0

+XeCTKUe IpsiMbIe BOIOCKHI

KypuaBble BOJIOCEI

CBeTJIble BOJIOCHI

TEMHbIU 1[BET KOXXHU

B 3Bo/1IOI[MM Ye/I0BEKa B OT/IMYHE OT YBOJIIOI[UM PACTEHHH M )KMBOTHBIX 00/IHIIYI0 POJIb
UTPaJIH. ..

+pa3BUTHE MBIIIIEHUS

+pa3BuTHe peuu

6opbba 3a cylijecTBOBaHHE

€CBEeHHbI 0TOOP

HCKYCCTBeHHbIN 0TOOp

Biarogapsi npsiMoX0)KAEHHIO y Ue/I0BeKa MPOU30IILIH C/IeyIoIe H3MeHeH . ..
+cdopmupoBanach cBoUaTasi pyKUHsIIIask CTona

+pacImpuICs Ta3

OKperuia KUCTh

CY3WICS KpecTel]

YKPernuIcs TI03BOHOUHUK
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Pa3BuTHIO PYKH KaK OpraHa ¥ nNpojyKTa TpyAa crnoco0cTBoBasIo...
+MBbILLJIeHHe

r3MeHeHue (HOpMbI uepera

roJpakaHue

v3MeHeHHe (hOpPMbI IPYJHOM KIeTKH

+0CBOOOXKJeHME TIepeIHAX KOHEeUHOCTeH

N3 nnepeunc/ieHHBIX HI)Ke IIPUMEPOB IIpeiKkaMy COBPEMEeHHOI'0 Ye/10BeKa AB/IAITCA. ..
+IIUTEeKaHTPOIIbI

+HeaHJepTaablibl

raparnuTeKku

IIPOI/IMONIUTEKU

[ PUOITUTEKN

HenocpegcTBeHHO OT APHUONUTEKOB IPOU30LIIH. ..

+pamarnTeku

TOPUJLJIBL

+aBCTpa/IONIUTEKU

apXaHTPOIIbI

rMO00OHBI

K apeBHeHIIIUM /TH0/iSIM OTHOCSTCA. ..

HeaH/iepTaJiel]

+IIUTEeKaHTPOII

+CHMHaHTPOII

KPOMaHbOHel|

raparnuTek

N3 nnepeunic/ieHHBIX HU)Ke IIPUMEPOB IIpeiKkaMy COBPEMEeHHOI'0 Ye/10BeKa AB/IAITCA. ..
+IUTEeKaHTPOIIbI

t+HeaHJepTablibl

raparnuTeKku

TIIPOI/IMONIUTEKU

[ PUOTTUTEKHN

YepTamMu CXOACTBA Ye/I0BEKA M Ye/I0BEK00OPa3HbIX 00e3bsiH SIB/ISIIOTCA. ..
+CTpoeHMe M03BOHOYHMKA

pasBuUTHe MYCKYJ/1aTypbl

pacriojio)KeHre BHYTPeHHUX OPraHOB

CTpOeHYe pa3HbIX CUCTEM OPraHOB

+Hanmure 60po3/, ¥ U3BW/IMH T'OJIOBHOTO MO3ra

Ha npoucxoxxeHue yejioBeKa 0T BbICHINX YeTBEPOPYKHUX 00e3bsiH YKa3bIBa/IH ...
K. Jlunnen

+4. /lapBuH

®. Mrosuiep

A. CeBeprioB

+K. Jlamapk

IIpsAMBIM C/IeACTBHEM 00PBOBI 3a CyIIeCTBOBaHNE SIBJISIETCS R
[TpaBWIbHBIN OTBET: €CTeCTBEHHBIN 0TOOD

YrTo Ha3bIBAeTCA IBOJTIOLHEH?

V3MeHeHUs1 B )KU3HU >)KUBOTHBIX U paCTeHUN

WHUBH/lya/lbHOe Pa3sBUTHe OPraHu3MOB

+ucTOprUYeckKoe HeobpaTMoe pa3BUTHe OPraHUUYeCKOro MHpa
+u3MeHeHHe 0coOu

Ha3oBure aBKyLye CU/IbI 3BoIOIMHU 110 Y. /lapBuHYy.
HAaCJ/1eICTBEHHOCTb, U3MEeHUUBOCTh

6opbba 3a cylijecTBOBaHUe, HAC/Ie/[CTBEHHOCTD
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+60pb0a 3a CylljecTBOBaHUe, eCTeCTBeHHbIN 0TOOp, HaC/Ie/[CTBEHHOCTb, U3MEHUNBOCTh
eCcTeCTBeHHBIM 0TOOD M HaC/Ie/ICTBEHHOCTh

Kakas ¢popma U3MeHUHBOCTH C TOUKU 3peHHUs IBOTIOLMOHHBIX H3MeHeHHH SIBJIS1eTCsA
HaunoOo/1ee BaxHo nmo Y. JlapBuny?

Hac/ieJCTBEHHast

Mou(UKaIMOHHAs

+ MyTalMOHHas

COOTHOCUTE/bHas

KakoBbI 00111e npu3Haku BUja?

JMCKPETHOCTh, YUC/I€HHOCTb, UCTOPUYHOCTh

1|e/IOCTHOCTD, YUC/I€HHOCTh, YCTOUUNBOCTD

YCTOWUYMBOCTb, UCTOPUUHOCTD, YMC/IEHHOCTh

+IMCKPETHOCTb, YUCJIEHHOCTb, 1|e/IOCTHOCTb, YCTOMUMBOCTb, UCTOPUUHOCTD

Kakne KoMOMHauM ABYX Ba)XXKHBIX MIAPaMeTPOB ONpe/Ie/IAI0T POCT MOy IALNii?
pOXK/1aeMOCTh U 00ecTieueHHOCTh TUIIei

CMEepPTHOCTh U MUTPALIYs

POXKJIaeMOCTb U pa3Mep TepPUTOPUU, 3aHHMaeMOU MOmy/IsiLuei

+pOXKIaeMOCTb U CMEPTHOCTh

Kakas ¢opma ecrectBeHHOro oréopa 0bicTpee npuBeJéT K AudepeHIHauy BHYTPH
NONny/JIAMU?

HarpaB/IeHHbIN (JBKYIIWI) 0TOOD

CTaOUTM3UPYIOLIAN

+IM3PYINITUBHBIN (pa3pbIBarOLUiA)

0TOOp, 3aBUCHUMBIH OT TVIOTHOCTU TIOMYJISL{UN

Kak Ha3bIBaeTcs nepepa3BUTHE OPraHoOB, 00yC/I0B/IECHHOE H3MeHeHHeM BHeIIHel cpe/ibl
WIM HapylleHHeM HOPMaJ/IbHBIX OTHOIIeHHH (KOppe/isiiuiil) MeXX/ly YacTsIMU OpraHu3ma?
apomopdo3

+runepmopdo3

Katamopdos3

KOHBepPreHI[us

Kakue oprasbl y )KUBOTHBIX AAB/ISIOTCA aHA/IOTUYHBIMH?

KOHEYHOCTh KPOTa U Me/IBeJIK!

KPbUIbs IITUL[bI U JIeTyuell MbILLIU

TJ1a3a JSTYIIKW U TITHLBI

+KOHEUYHOCTb Me/IBe/isl U JIaCThl THOJIeHSI

Kak Ha3bIBaeTcs nepBbIil )KUBOW OPraHu3mM?

KoarepBaT

+TIpOOHOHT

MMPOTOOUOHT

3YKapHoT

BOl'[pOCbI Orpoca mno reme: «BBOJ'IIO]_[I/IH OpraHu4eCcKoro Mmupa»

1. B yem 3ak/rouaeTcst 3BOMOLMOHU3M?
2. Ha uem 0CHOBBIBarOTCSI COBPEMEHHBIE OBO/bI B M0JIb3Y SBO/IFOLIUM?
3. [ToueMy COBpeMEHHYIO TEOPHIO 3BOJIFOLIMM HAa3bIBAHOT CUHTETUYECKOM M B UeéM COCTOUT

ee OT/IMYKMe OT K/IaCCUYeCKOro JlapBuHu3Ma’?

B ueM 3ak/ro4yaeTcs CyL{HOCTb COBPEMEHHOI'0 [TIOHUMAaHUsA [IPOUCXOXKeHUS KU3HU?
Kakoii Bkiag B pasBute 6uonoruv BHéEC K. JIuHHENH?

[Touemy crcremy KMBOTHBIX U pacTeHUH Jlamapka CUATalOT eCTeCTBeHHOM?

Kak Jlamapk petuan ripobsiemy " n3amMeHUMBOCTU" U " TIpUcriocobseHHoCcTH"?

. JloKa)KuTe C MOMOILBI0 TeHEeTUKU HeCOCTOSITe/IbHOCTh (W/IM COCTOSITE/IbHOCTh) 3aKOHOB
Jlamapka.

PN A
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9. [Tpupymaiite o ogHOMY-/iBa NpUMepa 06pa3oBaHusl OPraHOB C TOUKW 3peHMs Jlamapka
(’xenaTesbHO y )XKMBOTHBIX U PaCTeHUH ).

10. KakoBbI MpeArnocsiKi BO3SHUKHOBeHUS yueHus Y. /lapBrHa.

11. Kak ¢opmupoBanuck 3Bo/OIMOHHbIe Bo33peHus Y. lapBrHa.

12. Yro Takoe UCKYCCTBeHHBIN 0TOOp, MOpoja, COpT?

13. Ha ocHoBanuu yero /lapBuH Tpuiiies K BEIBOY O HAJIMUMU WCKYCCTBEHHOTO 0TOOpa?
14. OxapakTepu3yiiTe MOHITHE «HaKarulMBarollee felicTBHe 0TOOpa».

15. Kak npou3BoiUTCS UCKYCCTBEHHBIM 0TOOP?

16. YcoBusi, 6/1aronpUSITCTBYIOLIHME POBEIEHHI0 UCKYCCTBEHHOT0 0TO0pa 110 [JapBUHY.

17. KakoB  MexaHW3M  TMopojoo0Opasymomiero u  copTooOpasyroiiero  AeldCTBUS
HCKYCCTBEeHHOT0 0TOOopa.

18. B uyem mposB/sieTcs B3aUMOCBSI3b U3MEHUMBOCTH, HAC/IeJCTBeHHOCTU U UCKYCCTBEHHOI'O
otbopa.

19. HasoBuTe (hopmbl HCKyccTBeHHOTO 0TOOpa 110 [lapBUHY.

20. B uem oT/iMurie BUIOBBLIX afjariTaliiii OT OpraHM3MeHHbIX ?

21. BbipabatbiBaeT /M BMJ, KakK OWonordyeckas CHCTeMa CrelyasnbHble "BH/IOBbIE
azlanTayy’ WM MPOCTO a/lalTalliy OTAeTbHBIX 0coOeli OKa3bIBAtOTCS MOJIe3HBIMU /151 BU/A?
22. MO>KHO /11 3BOTIOLIMIO OIKCaTh KakK MPOoLecC ajanTtanuu?

23. KakoBbI 3aBUCHMOCTH MeX/ly eCTeCTBeHHbIM 0TOOPOM U a[jalTHPOBAaHHOCTHIO?

24.  IlepeuuciuTe 3Tarbl pa3BUTHS OPraHAYeCKOro MUpa.

25. HazoBute ¢hopMbl N3MEHUMBOCTU U JAiiTe UX XapaKTePHUCTHUKY.

26.  Ha3zosure hopmbI eCTeCTBEHHOT0 0TOOpPA ¥ MPUBENUTE TIPUMEpBHI.

27. [TpuBeguTe TIpUMeEPHI MPUCIIOCOOEHHOCTA OpraHW3Ma K YCJIOBUSIM BHeIIHeH cpefibl U
JOKaKUTe eé OTHOCUTEe/IbHOCTD.

28. KakoBa vcropusi popMUpOBaHUsI TIOHSTHS O BU/E.

29. CdopmynupyiiTe coBpeMeHHbIe MpeficTaB/ieHus 0 Bu/ie. [aiiTe onpeeneHye MOHITUS
"B

30. KakoBbI OCHOBHBIE CBOMCTBA BU/IOB U UX OCHOBHbIE KDUTEPUH.

31. [IpuBeauTe NONYAALWOHHYIO CTPYKTYPY BUZA.

32.  Ilouemy momy/siLiuu TIpeACTaB/sIFOT COO0M 71eMeHTapHbIe SBOMIOLIMOHUPYIOLIHE
CTPYKTYPHBIE eIMHULIbI 3BOTFOLIMOHHOT0 mpoLiecca’?

33.  Yro npeAcTaBsitoT c000M BHYTPUBH/I0BbIE TPYIITIMPOBKU - TTO/IBU/IbI, TIOTTYJISLIUH,

Pa3HOBU/IHOCTH, - TOJIBKO 3aUaTKA HOBBIX BUZOB W/IM 3TO U (hOPMBI CyILleCTBOBaHHs BH/ja B
TIpUpO/ie, TIPOsIB/IEHNE ero MPUCIIOCOOIeHus K cpefie 00UTaHUsI?

34. KakoBa poJsib pa3Hbix (JOPM U30JISILUHU B IBOJTIOLIAN?

35. Yem 3aBepiiiaeTcsi MUKPOIBOJIFOLIMOHHBIN TIpoLiecc?

36. Ha3zoBuTe 0CHOBHBIE MTyTH BHUA000pa30BaHMUS.

37.  Ilepeunciure KpUTepuu BUja.

38. Kax K. JInHHero yzanoch foKasaTh peaJlbHOCTb M YHUBEPCaJIbHOCTh BHUa?

39.  KakoBo coBpeMeHHOe IToHMMaHue Buza? [loueMy B HacToslLlee BpeMsl CyL|eCTByeT
MHOI'O Oompejie/ieHui BUjia?

40. YTo onpeensieT TEMITbI BUJ000pa30BaHuUs?

41. YKa)KuTe B ueM OT/Inure reorpadryeckoro BU000pa30BaHMsl, OT IKOJIOTHUECKOTO.

42.  KakoBa nociefjoBaTe/IbHOCTb BOSHUKHOBEHUSI U30JISLIMOHHBIX OapbepoB MpU Pa3/InyHbIX
criocobax BU000pa3oBaHUs?

43.  Kakue (hakTOpbI 3BOJIIOLIMK UMEIOT 3HaUeHHe 1 KaK OHU /IeHCTBYIOT B IpoLiecce
BH7I000pa3oBaHUs?

44, "DBOMIOLMS  JKM3HM Ha 3emJsle  COTpOBOXK/Jajach  TapasuieJibHOM  3BOMIOLMEN
WH/VMBU/lya/bHOro pa3Butus’. Kak Bel 5T0 moHumaete?

45.  Kak Bl nonumaere npuHuun auddeperiuau 1 uaterpauun? OObsicCHUTe OHTOTeHe3 U
(uoreHes ¢ MOMOILBIO 3TUX MPUHLIUIIOB.

46.  CpaBHMTe 3Tarlbl OHTOTeHe3a, Bbijle/isieMble H0TaHMKaMH U 300710TaMHU.
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47.  KakoBbl Kap/iHa/bHble MYTH 3BOJIIOLIMY OHTOT€He30B PACTEHUH U )KUBOTHBIX?
48. UTO 3HAUUT " IBOOLIUSA IBOTFOLIUKA " ?

49. Kak Bbl moHMMaeTe HeOrpaHUYeHHOCTh 3BOJIFOLIMOHHOTO MpoLecca?
50. B uem crietivuika 3BOIOI[UN paCcTeHUI?
51. HazoBurte r/iaBHbIe HaTlpaB/eHUs B 3BOJIIOLIMHA, TIPUBEUTE TIPUMEPHI.

52.  [auTe ompejesieHHe MakKpo- U MUKPO3BO/MIOLMU. KaKOBO COOTHOILIIEHME MeXIYy MakKpo- 1
MHKPO3BO/IOL[el?
53. Ha3oBuTte 3/1eMeHTapHbIe eJUHULIbI, SIBJIEHUS], MaTepUas U (PaKTOPbI IBOTIOLIUU.

54. [HaliTe ompeneneHusi aHareHe3a M KjazoreHe3a. ECTb /M pasHULa MeXIy ITUMH
rporjeccamu?

55. Uto BBl 3HaeTe O CKOpPOCTM 3BoOLUH? Kak Bbl TOHHMMaeTe MeXaHU3M
BHI000pa30BaHUs?

56.  O6paruma s 3BosmoLsi? [loueMy BHJBI YCTOWUMBBI, KaKOe 3TO MMeeT 3HaueHue st
3BOJIIOLINM ?

57. ITpoucxoauT v 06pa3oBaHKe HOBBIX BHIOB B COBPEMEHHYIO 10Xy ?

58.  MOXXHO /i1 CUYMTaTh HOBBIMU BU/IaMU OPTaHU3MBbI, CO3/laBaeMble F€HHOU U K/IETOUHOM
WH)XeHepuei?

59. KakoBa poJib Teopru 3BO/MIOLIMY B OMOJIOTHH U B TIPAKTUUECKOU JIesITe/TbHOCTH Ue/I0BEKa,
CBSI3aHHOM C paCTeHUsIMU U )KUBOTHBIMU ?

60. Korga cramm uWHTepecoBaThCs TMPOMCXOKIAeHHWEM uYesioBeKa? [louemy mpobsieMsl
aHTpOTIOTeHe3a U pacoreHe3a MPUBJ/IEKAIOT Takoe O0JIbIIoe BHUMaHUe ceifyac?

61. B uyem 3ak/royaeTcst KOHLEMLMS KUBOTHOTO NIPOMCXOXKeHUs1 yesioBeka? VimeeT v oHa
JoKasartenbcTBa? V3BecTHbI U Apyrue (aibTepHaTUBHbIE) KOHLITILIMN?

62.  HaszoBuTe CBOWMCTBa, MO KOTOPbIM Ye/iOBeKa OT/IMYAIOT OT >XUBOTHBIX. MOryT /1
COBpeMeHHbIe YesloBeKooOpa3Hbie 06e3bsiHbI 3BOJIIOLMOHUPOBATh B CTOPOHY UesloBeKa?

63. KakoBo 3HaueHue MCKOIlaeMbIX OCTaHKOB B M3y4YeHUM aHTporioreHesa? KakoBa po/b
JpyTUX OMOIOTMYeCcKrX HayK B M3yUeHUH aHTpoITioreHe3a?

64.  HaszoBuTe OCHOBHBIE 3Tallbl AHTPOIIOreHe3a. MO0KHO /I TOCTPOUTD 3BOJIFOLIMOHHBIE PSZbI
B [IPUMEHEHUH K UejlOBeKy?

65. Kakoe 3HaueHve B 5BOJIIOLIMU Ue/IOBEKa MMeJIO TIOsIBJIeHHe TIPSIMOXOXKAEHUsI U pa3sBUTHe
TOJIOBHOT'O MO3ra?

66. B uem 3akmouarorcsi ocobenHocty H.habilis, kKakoB ero Bo3pacT ¥ MOXKHO JId CUMTaTh
€ro 5BOJIFOL[MOHHOU JIMHKeW Ha nyTH K H.sapiens?

67. [Tepeuncnute hakTOpbI aHTPOTIOreHe3a, 00paTUB BHUMaHHe Ha crieljuduyeckue.

68. Korga 1 Kak ecTecTBeHHBI OTOOD /IeHCTBOBA/ B 3BOIOLMU ueoBeKa? [leiicTByeT i

ceiiuac ecTeCTBeHHbIN 0TOOP B MOMYJIALIMSAX UYeioBeKa?
69. KakoBa poJsib Tpyzia B aHTporioresese?

70. Kak BbI TOHMMaeTe OMOIOrMUeCKYI0 U COLMAMbHYIO CYIIHOCTh UeioBeKa?

71. EcTb 11 pasHulla Mexxy TePMUHAMU «BU» U «paca»? Eciu vMeeTcsi, TO MOKaKuUTe ee
Ha [IBYyX-TpeX npumepax.

72. [MpuBenute cyiecTByrolue Kaaccudukauud pac. Ha3oBuTe OCHOBHbIE pachkl poja

yesioBeuecKoro. UTo BK/Ia/IbIBAIOT B MOHSATUS «CTapbie» U «HOBbIe» pachkl? C KakoW CKOPOCThIO
TPOMCXOJUT pacorexHes?

73.  Ilepeuncnute (akTopel pacoreHe3a. B dyem 3ak/itodaeTcsi pasiduve B JI€MCTBUM
eCTeCTBEeHHOT0 0TOOpa MpH BUI000pa30BaHUY U pacoreHese?

74. CylLecTBYIOT JIA «4YMCTble» packl? B ueM 3ak/iroyaeTcsi HayyHass HECOCTOSITe/TbHOCTb
pacusma?

75. UTo MNOHMMAaKOT TMOJ KOHCTUTYLMOHAIbHBIMM TUMaMu Jtofel? Kakue Bbl 3HaeTe
K/1accuyrKalyd KOHCTUTYL[MOHAIbHBIX TUIIOB M HACKOJIbKO OHU COBEpIIIeHHbI?

76.  Uro Bbl IOHMMaeTe MO/, reorpauuyeckor M3MEeHUMBOCTbIO YesioBeka? ECTh /M pa3HULia
MeXx/ly reorpauueckoi U 9K0/I0THYeCKOW W3MEeHUMBOCThIO UesioBeKa?

77.  [aiiTe orpepeneHue TOHATUSAM «akKcejepalys» W «CeKyJspHbIA TPeHA» W MpUBeJUTe
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COOTBETCTBYHOIIIE TIPUMEPBHI.
78. He yracuet mu B Oyayiiem Buz H. sapiens moZioOHO ToMy, Kak B XO/ie 3BOTIOLUN yTac/iv
MHOTHe BU/Ibl PYTHX >KUBbIX CyILleCTB?

Bonpocbl KOHTPO/IbHOM PadoThI M0 TeMe « JBOJIIIUS OPraHUYECKOT0 MUPa»:
Bapuanm 1.

1. PackpoiiTe cyTb 3Bo/IOLMOHHOM Teopuu 2K.b. Jlamapka.

2. OxapakTepu3syliTe reorpaduueckye JoKa3aTe/bCTBa SBOJIIOLIUM.

3. [laiiTe XapaKTepUCTUKY JOpMaM eCTeCTBEHHOT'O OTOOpa 1 TIPUBEJUTe TIPUMEpHI.
4. MUKpO3BO/IOLUS: PACKPOUTe MOHSTHE Y OCHOBHbIE XapaKTePUCTUKHU.

5. laiiTe XapaKTepUCTUKY CTaZjuii aHTPOIIOreHe3a.

Bapuaum 2.

1. PackpoiiTe CcyTb 3BOIFOLMOHHOM Teopuu Y. [lapBuHa u A. Yoseca.

2. OxapakTepu3yiiTe 3MOpHOIOrMUeCcKre J0Ka3aTelbCTBa SBOIOLIUM.

3. Packpoiite noHsiTHE BU, BUI000pa3oBaHue, Kputepuu Brja. Ha3oBuTe hopMbI
BUZI000pa30BaHus U TIPUBEAUTE TIPUMEpHI.

4. Makpo3BOJIIOLIMS: paCKpOKTe TIOHSITUe U OCHOBHbIE XapaKTePUCTUKHU.

5. IlepeuniciiuTe akTOpPbI aHTPOIIOTreHe3a U 0XapaKTepu3ynTe UX.

Tema: «JKoJ/10rus ¥ 0XpaHa npupoabl. Opranusm u cpeja. buocdepa u yeoBeKk»
KomnblomepHoe mecmupoganue (TCk):
Bbibepume 00uH uau HeCKO/bKO 8apuUaHmMo8 0meemos:
KoHcymMeHTamMu SIB/IAAIOTCAL. ..
+KOTIbITHBIE
+3eMHOBOJHbIE
1[1aHOOAKTPHUH
xeMo0aKTepun
3eJieHble BOJOPOCIU
B MuHepanu3anyu OpraHiyecKux BelieCTB MOYBbI MPUHUMAIOT yUYacTHe. ..
+10>K[ €eBble YepBU
+canpoduTHbIe TPUOHI
3eM/IEPOUKU
JTMUUHKY KaIyCTHOM OesiTHKU
OpIOXOHOTHE MOJITIOCKH
KiuMakcHoe coo01ecTBo XxapaKkTepu3yeTcs. ..
+0THOCUTEJIBHO TTOCTOSIHHOW MPOAYKLUen
+cbalaHCHPOBAaHHOCTBIO KPYTOBOPOTA BEIIECTB
OOMBIIIM TTPUPOCTOM OHOMAaCChI
HEYCTONUMBBIMU MEXKITOMYJ/ISILIUOHHBIMU CBSI3SIMU
yBeJIMYeHHEM BU/IOBOTO pa3HO00Opa3susi
K dnykryanuoHHOMY THIY AMHAMHKH YKOCHCTEM OTHOCATCS. ..
+TI0T0/IMYHOE M3MeHeHre UMC/IeHHOCTH MOMy/IsLui
+U3MeHeHHe YPOKalHOCTH ceMsiH Ziy0a yepelyaToro
3apacTaHue BoZioeMa
BOCCTaHOBJ/IEHHE Jieca Mocyie moykapa
3aboaunBaHue yTa
B cocraB 6uo1i€HO03a BXOJAT. ..
+¢urorieHo3
+3001]eHO03
TU/IPOTOI
spadoTor

124



KJTUMAToII
IIpoayneHTaMH AB/IAOTCA. ..

+1[MaHobaKTepuH

LJISITIOYHBIE TPUOBI

TIJIOCKHe YepBU

BUPYChI TPUIIIIA

+cepobakTepun

K cykiieccHoHHOMY TIpoLecCcy OTHOCATCAL. ..
+3apacTraHue BogoeMa

+BOCCTaHOBJ/IEHHE Jieca Iocjie roykapa
e>KeroiHoe M3MeHeHHe NepBUYHOMN MPOJYKIIMU B 9KOCUCTEME
cMmeHa ¢eHodas Ha MOMMEHHOM YTy

KOJ1e0aHUs1 YMC/IEHHOCTH JOMUHAHTOB B OMOI[eHO03e
JIrobas 3kocucTema...

+XapaKkTepu3yeTcsi TOTOKOM SHePruu
XapaKTepu3yeTcst OTCYTCTBHEM 0OMeHa BellecTB
SIBJISIETCS 3aKPbITOU

+COCTOUT U3 pa3HbIX 37IEMEHTOB

COCTOUT U3 OZIMHAKOBBIX 37IEMEHTOB
KoHcymMeHTaMu AB/IAIOTCA. ..

XeMoOaKTepUu

Oypbie BOZOPOCIH

1[1aHOOAKTPHUH

+pacTeHue-TIapa3uT MeTPOB KPeCT
+p>KaBUMHHbBIE TPHOBI

IIpocTpaHCTBeHHas CTPYKTypa 3KOCUCTEM XapaKTepHu3yeTcsl TAKUMHU MOHATHAMH KaK...
L[eHOTIOIY JISLUS

CYKLIeCCHst

+MO3auvYHOCThb

+SIPyCHOCTb

sK06romopda

Y cToHUHMBOCTH GHOIEHO30B OMpe/e/IAeTCs. ..
+BBICOKMM OHOpa3HoobOpa3uem

+CJIO)KHBIMU CETSIMU MTUTAaHUS

HU3KUM OMOpa3HooOpasueM

KOPOTKUMH 1eNSIMUA TTUTaHUS

OTCYTCTBHEM MEXITOMY/ISILIMOHHBIX CBsI3eH
BuoreoneHo30M AB/IAKTCA. ..

+ToliMeHHast yOpaBa

+COCHSIK JIMIIaiHUKOBBIN

aKBapuym

T0J1ypa3pyLleHHbIN [TeHb

KOCMHYeCKHH KOpabiib

K 0MoreHHBIM BeIl[eCTBAM OTHOCATCH. ..
+U3BECTHIKU

+KaMeHHBIN yToJib

T0/[3eMHBIE BOJIBI

BO/IbI TOPSIUMX UCTOUHHUKOB

TrecuaHbie IFOHbI

B cocraBe xuBOro BeijecTBa 0nochepni Npeod,/1ajal0T TaKHe XMMHYECKHE 3/IEMEHThI,
KaK...

+KHUCJIOPOJ
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+BOZIOPO/,

ocop

cepa

KpeMHUH

PacceuBaroias ¢yHKIUs )KMBOT0 BellleCTBa IPOSABJ/IsSeTCs uepe3 AeATe/IbHOCTD
OpraHu3sMoB

+TporuecKyro

+TPaHCIOPTHYO

VH(OpMaI[OHHYO

KOHLIEHTPALIMOHHYO

cpeforpeobpa3yoIyio

Hau6ob1mmii CTOK yriiepoja NpoOUCXO/UT B...

+TopsaHbIX 60I0Tax

+1ecax

My CTBIHSX

caBaHHax

CYXO/IO/IbHBIX JTyrax

ITepesioMHBIe TepHOABI B pa3BUTHHU OH0Chepbl NPOU30IILIH TOTAQ, KOT/a. ..
cojiepyKaHre KHMCI0po/ja COCTaBUIO OKOJI0 % OT COBPEMEHHOT0 YPOBHSI
+KOHLIeHTpaLus Kuciopoga focturia 0 % oT COBpeMeHHOT0 YPOBHS
+TIOSIBUJIUCh TTOKPBITOCEMEHHbIE pPaCTeHUs

TIOSIBU/TUCH TI€PBbIe KUBOTHBIE

TOSIBUJIACH TIepPBble HACEKOMbIe

IIpu focTIOKeHUM KOHLIeHTpaLuu Kuciopo/ja B armocgepe 0 % ot coBpeMeHHOU
CO3/1a/IMCh YCIOBHS IJIA. ..

+0CBOEHHsI OpraHu3MaMH CyLLu

+06pa3oBaHus 030HA

TIOSIBJIEHUS TTEPBBIX a3POOHBIX OPraHU3MOB

BO3HHWKHOBEHHSI MHOTOK/IETOYHOCTH

Hauasa mpotiecca poTocHuHTe3a

K 0uoreHHBIM Bel[eCTBaM OTHOCATCH. ..

T0/j3eMHbIe BO/bl

+13BECTHAKHU

BO/IbI TOPSIUMX UCTOUHHUKOB

+KaMeHHbIU yroJib

TecyaHble [JIOHbI

B cocraBe xuBoro BeiecTBa 0mocgepsni npeod,/1ajal0T TaKHe XMUMHYECKHeE 3/IEMEHThI,
KaK...

cepa

KpeMHUM

+Kucmopos

ocdop

+BOJOPOL,

Cpepooopa3syromas ¢pyHKIHsA )XKUBOT'0 BelllecTBa MPOsAB/IAETCA B...
yBeIMUeHUU re0XMMHUYeCKOU SHepruu

TiepeHoce SHepruu B pe3y/ibTaTe MUTPAL{UU ITTHUL]

00pa30BaHUM 3a/1e)Keli TOPIOUMX UCKOTAaeMbIX

+TI0/]/iep>KaH|M TapaMeTpPOB MPUPOIHON CPe/ibl B OTHOCUTE/BHO CTa0M/IBHOM COCTOSIHUN
+TIOBBILLIEHUU COZleP>KaHUsI YTJIEKUC/IOTO ra3a B MPUIIOUBEHHOM CJi0e aTMOC(epbl
PacceuBaromas (pyHKIUs )KHBOT0 BellleCTBA MPOSIB/ISAETCS Yepe3 AesATeIbHOCTh
OpraHu3MoB

KOHLIEHTPAL[OHHYO
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TpOHUEeCKytO

cpezorpeobpa3yomyo

+TPaHCIIOPTHY1IO

VMH(OPMAaLIMOHHYIO

Hau6o/1ee cymecTBeHHYH POJib B OCYII[eCTB/IEHHH JJeCTPYKTUBHOU (PyHKI[UH )KUBOT'0
Bell[eCTBa UTPaAoT...

O/THOKJIETOUHbIE BOAOPOC/IH

+TpuoBI

BBICIIIME PACTeHUs

+MMKPOOPraHU3MBI

MJIEKOTTUTAIOLI[HEe

K OuoreHHbIM BelecTBaM OTHOCSITCA. ..

T1I0/;3eMHbIe BOJbI

+U3BECTHAKU

BO/IbI TOPSIUMX UCTOYHHUKOB

+KaMeHHBIU yToJb

TrecyaHble [[FOHBI

Ilpu focTIOKeHUM KOHLIeHTpaLuu Kuciopo/ja B armocgepe 0 % ot coBpeMeHHOU
C03/Ja/TNCh YCJIOBHUSA JIA. ..

+0CBOEHHsI OpraHu3MaMH CyLLu

+06pa3oBaHus 030HA

TOSIBJIEHUSI TTePBBLIX a9POOHBIX OPraHU3MOB

BO3HUKHOBEHUS] MHOTOK/IETOUHOCTH

Hayasa rporecca ¢oToCUHTe3a

K 01okocHBIM BeljecTBaM 0uoc(hepbl OTHOCATCA. ..

+TI0UBBI

+OKeaHNUYeCKUe BOJbI

JKUBbIe OPraHU3MBI

TOpHBIe TIOPO/ibI

JKeJsie3Hble PyZbl

KoHuenTpanuonHasi QyHKLHS )KMBOTO Bell[eCTBA MPOSIB/IAETCA B...
CMeHe 3KOCHCTeM

+yBeTMUeHUH Te0XUMUYeCKON SHEPTUH

+00pa30BaHUM 0CA/IOUHBIX U3BECTHSIKOB

CTPOUTE/TIbCTBE PAKOBHUH MOJI/THOCKOB

+U3MeHeHUH COZiep>KaHusl YIJIeKUCIIOro ra3a B atmocgepe
KoHuenTpanuonHasi QyHKLHS )KMBOTO BeIl[eCTBA MPOSIB/IAETCA B...
+yBeIMUeHUM Co/iepyKaHusl TSDKe/TbIX MeTaslIoB B TejlaX pacTeHHH 110 CpaBHEHUIO C
coJiep>KaHHeM MX B ITOYBax

+U3MeHeHUH COZiep>KaHusl YIJIeKUCIIoro ra3a B atmocgepe
+00pa30oBaHUM 3a/ie)Keli TOPIOYMX UCKOTIaeMbIX

npeoOpa3oBaHUM (HU3UKO-XUMHUUECKUX TTapaMeTPOB CPe/ibl

TepeHoCce YHePTUU B pe3y/ibTaTe MUTPALIUM TITHL]

K armocdepHomy rasy, umeroiiee 0MoreHHoe MPOMCX0XK/eHHe, OTHOCUTCH. ..
+yTJIeKUCIIBIN Ta3

OKCH/] Cepbl

OKCH/] a30Ta

BO/JIOPO/]

B ¢opmupoBanun KapOOHATHBIX 0CAafI0YHBIX MOPO/] YYaCTBYHOT. ..
+(hopamrHnepbl

PBIOBI

JIMaTOMOBBIe BO/IOPOC/IH
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TITHL]BI

K Mukpoopranu3smam, pa3/jiaraliuM opraHuyeckye BeleCTBa MOYBHI C BbIJe/IeHHEM
aMMHaKa, 0OTHOCATCA. ..

+aMMOHHU(UKATOPbI

JeHUTPUPUKATOPEI

HUTPU(DUKATOPBI

a30TO(UKCATOPbI

K Mukpooprann3Mam, BOCCTaHAB/IMBAKIIMM HUTPUTHI U HUTPATHI i0 MOJIEKY/ISIPHOTO
a30Ta, OTHOCATCH. ..

+1eHUTpUdUKaTOPbI

aMMOHU(UKATOPbI

a30ToUKCaTOpbI

HUTPO(PUKATOPbI

K u3Bep)XxeHHBIM MOPO/aM, AABJISIIOIUMCS HCTOUHHKOM HeopraHudeckoro gocgopa B
KPYroBOpoOTe, OTHOCSITCS. ..

+arnaTuThbl

tbochoputsr

Cy/IbGUbI

KapOOHAThI

K armocdepHomy rasy, umeroiiee 0MoreHHoe MPOMCX0XK/eHHEe, OTHOCHUTCA. ..
+KHCI0pPO],

BOZIOPO/]

reyin

aproH

B 6uocdepe ocBo00XKAEHHE YI/IEKUCIOTO ra3a )XKMBBIMH OPraHM3MaMH OCYIIIeCTB/IAETCS B
mporecce...

dhoTonm3a

TPaHCAYKLIUU

+IbIXaHUS

dboTocuHTE3a

K razoBomy THIy KPYyroBopoTa BeliecTB 0THOCHTCS KPYTOBOPOT...

Cephl

CBUHIIA

KPeMHUS

+a3oTa

K razoBomy THIy KpyroBopoTa BelieCTB OTHOCHTCSI KPYTOBOPOT...

BO/IBI

Cephl

dhocdopa

+yriepoja

PasnoxeHne opraHn4ecKHx BelecTB J0 HeOPpraHM4eCcKux B Iporecce Kpyropopora
BeILeCTB OCyLeCTB/ISAeTCH. ..

NpoAyLIeHTaMU

KoHCcymeHTaMmu Il mopsgka

KOHCyMeHTamH I nopska

+penyLeHTaMmu

K mMukpoopranusmam, OKHC/ISAOIMM HOHbI QMMOHHUA /{0 HUTPUTA WA HUTPHUTA A0
HHUTpPaTa, OTHOCATCA. ..

aMMOHU(UKATOPBI

a30TO(UKCATOPbI
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+HUTPU(PUKATOPBI

JeHUTPUPUKATOPEI

OHeprus Co/IHI}a CBfAA3aHa pacTeHUsiMU B BHJE...

Cy1b(GUTOB

dbocdhoputos

CUJIMKaTOB

+Topda

CHHTe3 OpraHnuecKyx BellleCTB U3 HeOPpraHUuYecKHx B Mporecce KPyroBopoTa BeljecTB
OCYILLIeCTB/IAeTCS. ..

KOHCYyMeHTaMH

peayLeHTaMU

JaetputodaraMmu

+1poayLeHTaMUu

HaumeHbIeii akTHBHOCTBHIO B0/J000MeHa B KPYrOBOPOTE BO/bI OT/INYAIOTCAL. ..
atMocdepHasi Bjiara

peuHble BOZbI

TOUBEHHas1 Bjara

+TI0/ISIpHBIE JIeJHUKU

K ocapgounbiM nopojam, AB/SIIOIUMCA HCTOUHUKOM Heoprannueckoro ¢ocdopa B
KPYroBOpoOTe, OTHOCSTCH. ..

+dochopuTsl

arnaTuThl

Cy/ibGUbI

KapOOoHaThI

Yriepoa B BU/ie YI/IeKHC/IOT0 ra3a nocrynaer B armocgepy B mpoiecce...
pervIMKaLuu

t+ropeHus

¢dorocuHTe3a

dboTonuza

K ocajjouHoMy THIy KPYroBOpOTa BelieCTB 0THOCHTCSI KPYTOBOPOT. ..
docdopa

+yraepoza

BO/Ibl

KHCI0poJa

B ¢opMupoBaHNu KPeMHHCTBIX 0CaJJ0YHbIX MOPOJ YUACTBYIOT...
+/1M1aTOMOBBIE BOJJOPOC/IU

MeZ1y3bl

3eJIeHbl BOIOPOC/IU

MOJLTHOCKU

K cTpaHaM c 0THOCHTETHHO CTa0M/IBHOM JeMorpaduuecKoi cuTyaiue, oe3
€CTeCTBEeHHOI'0 MPUPOCTA, OTHOCUTCH. ..

+I'epmanus

Kurait

Anonus

Tan3anus

K cTrpanam c ObICTpOpacTyI{uM Hace1eHHeM OTHOCUTCA ...

+Unns

YKpauHa

CIIA

®paHyys

@dakTopoM cpe/ibl, 3HAUUTETHHO M0/JaB/IEHHBIM, HO MPO/0/DKAIOIUM B/IMATH HA
AeMorpaguio COBpeMeHHBIX JII0/ieH, SIB/ISAeTCH. ..
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+TIUIIIeBbIe PeCypChI

COJIHeYHasl paJipaLys

5KTOMapasuThI

XapakTep paCTUTe/IbHOCTU

OCHOBHBIMH JHepreTUYeCKMMH pecypcaM B HacTosiliee BpeMs AB/IAITCA. ..
+HeThb

BO/IOPOJHOE TOTLJIUBO

TOp®

+tras

OHOTOT/IMBO

B crpanax JIaTUHCKOH AMepHKH 0CHOBHBIMH KYJ/IbTYPaMH, NPe00/1a/JaloluMH B
NHILEeBOM paljMoHe Hace/IeHHs, AB/IAITCA. ..

TIIeHULa

puc

+daconb

+0aHaHbI

KyKypy3a

B crpanax FOro-BocTouHoi A3uHM 0CHOBHBIMM NMPOAYKTAMH MUTAHNSA, IPe00/1aal0IIMH
B MUII[€BOM paljdOHe Hace/1eHHs, IBJIAI0TCA. ..

TIiLeHULIA

roBsiIMHA

+puc

KyKypy3a

+MOpEenpoOAYyKThI

B Poccuu 0CHOBHBIMM KYJ/IbTYPaMH, MPe00/1afaloiiMH B MHUIIEBOM pPalji0He HaceIeHusl,
AIBJIAKOTCA. ..

+ImieHuIa

+KapTodesb

OaHaHbI

600b1

KYKypy3a

IToc/ieaCcTBUAMU KHUC/IOTHBIX AOXK/e SAB/ISIOTCA. ..
+TI0BpeXXeHre paCTUTeTbHOTO MOKPOBa

TMOSIB/IeHHEe 030HOBBIX JbIP

ocyieHre 600T

yBeJWUeHue pacTUTe/IbHOU MPOLYKLUN

+13MeHeHre KUC/I0THOCTH TTIOUBbI

OCHOBHBIMH «TIAPHUKOBBIMHM ra3aMu» SIBJISIKOTCA. ..
+MeTaH

KUCJIOTHBIE TYMaHbI

KUCJIOPOJ,

TbUTb

+IUOKCHJ, yriepoja

IToc/ieaCTBUAMHU MCTOILEHHS «030HOBOI'0 C/1051» /i/ISl YeI0BeKa SIBJISII0TCA. ..
yBeJInyeHue urcsia 3abosieBaHui TyOepKye3omM
TOBBIIIIEHUe UMMYHUTETA

TIOBBIIIIEHHE BBIPAOOTKY BUTAMUHA []

+yBenMueHWe yKc/a 3a00/1eBaHUN PAKOM KOXKHU
+yBe/MueHe yrcsia 3a00/1eBaHU KaTapaKTOM IJia3
ITepBbie aTOMHBIe 00MOBI ObI/TH COPOIIIEHBI HA FOPO/AA. ..
Tokuo

Nokorama
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+Haracaku

+Xupocuma

Kuoto

Hau6onbmmm 6uopa3Hoo0pasueM OT/IMYAKOTCS. ..
+KopasioBble pUQbI

Tae)XHble jieca

TIPECHOBO/IHbIE PEKU

+TpOnuyYeckue jieca

CaBaHHBbI

Hau6onbmmii BK/1a/] B pa3BUTHE «TAPHUKOBOTrO0 3¢¢deKkTa» BHOCAT. ..
+CHIA

bpa3sunusa

Kuraii

ABcTpanus

+cTtpanbl EBpornbl

K 3HepreTnueckum pecypcam, 00pa3ylIuMcs B Iponecce KPyroBopoTa yrjiepo/ja B
ouocdepe, oTHOCATCA. ..

+HeTb

V3BECTHSIK

anaTUThI

CIaHLbI

+10pdh

KpynHeimmmu MeranojucaMmy MUpPa sIBJISIIOTCAL. ..
Momnpeasnb

+Tokuo

+Hpto-Mopk

Ocyo

[Tapmx

B «30Hy rosi0ja» B COBpeMeHHOM MHUPe BXOJAT CTPaHbI...
BocTounoii EBporibl

+Adpuku

+HOro-BocrouHoi1 A3uu

3anagHou EBporbl

CeBepHoli AMepUKH

B crpanax FOro-BocTouHoi A31u 0CHOBHBIMH NMPOAYKTaMH NMUTAHUs, MPe00/1aJarouMu
B [HII[€BOM paljiOHe Hace/eHUs, ABIAITC. ..

TILLIeHULA

roBs/iMHa

+puc

KyKypy3a

+MOpPENpPOAYKThI

B3anMooTHoOIIEHUs 110 TUILy KOMMEHCa/IM3Ma XapaKTepHbI JAJIA...
+/IbBa U TUEH

+KWUTa U YCOHOTMX PAauKOB

BOJIKa U 3ailia

HOCOpOra U MTHL|

paka-oTIle/bHUKA U aKTUHUN

IToBeaeHueCKMMHM ajanTalMsAMM PacTeHUH K 3acyxe sIBJIAITCA. ..
+yMeHblIeHVe YUC/Ia YCThUL]

CUHTE3 OCMOJIUTOB

+KOPOTKHM OHTOT€eHe3

peAyKLYsi KODHEBOW CUCTEMBbI
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+TIepexo/i B COCTOsIHMe TUTI00H03a

HeiiTpanbHBIMH K /I/IMHE JHS PaCTeHUSIMH ABJISIIOTCA. ..
+KapTodesb

POXb

ropuuia

TOMaT

+IIieHuIa

AHaToMo0-Mop(dosiornuecKuMH ajanTaniaMH PacTeHUH K 3aCylUITUBBIM YCIOBHAM Cpe/ibl
SIBJIAKOTCAL. ..

+OIyILlIeHHbIE TUCTbS

+TOJICTasi BOCKOBasi KyTHKY/Ia

yBe/InuyeHue 1epuojia OHTOreHe3a

IIMPOKasi IUCTOBAsH MJIaCTUHKA

pefyKLYsi KOpPHeBOW CUCTeMbl

B3anMooTHOIIEHUS 110 TUMY XULIHUYECTBA XapaKTepPHbI AJIA...
+0epKyTa U MMOJIeBKH

TEPMHTOB U OaKTepuii

+B0JIKa U 3aiilja

JCBI 1 6710

aKyJ/ibl U PbIO-TIPUIHTIAI

K 31n1300X0pHBIM pacTeHUAM OTHOCATCA. ..

KJIeH aMepUKaHCKUM

+710MyX 60/BILION

+yepejia TpexpasenbHast

psiOMHa OOBLIKHOBEHHAsI

TOJJOPO>KHUK OOJIBILION

K cTe6/1eBbIM CYKKY/IBHTaM OTHOCATCH. ..

+KaKTyC

+MoJsiouai

BO/IOKpac

6a06ab

anos

K no/ie3sHOHeHTpaIbHBIM B3aUMOCBA3AM (+0) )KMBBIX OPraHU3MOB OTHOCSATCH. ..
+Hax/1Ie0HUUEeCTBO

KOHKYPeHLUsI

+KBapTUPaHCTBO

cumbro3

rapasvTH3M

B3auM00THOLIEHHS 110 TUITY CKMOH03a XapaKTePHBI JJIAl. ..
+MypaBbeB U T/eu

+pakKa-oTIle/lbHUKA U aKTUHUU

JbBa Y THeH

nocst v 6enku

BOJIKa U 610X

Jns rurpouTHBIX pacTeHUui XapaKTepHHI. ..
HEMHOT OUMC/IeHHbIe, PUMOAHSThIe YCThHLIA
+MHOTOUKC/IeHHbIe, YTTyO/IeHHbIe yCThHUIlA

MeJIK/e, UelllyeBU/IHbIe JIUCTOBbIE MJIaCTUHKU
MHOT'OC/IOMHBIN 3MUJE€PMUC C TOJCTOW KYTHUKYJION
+00/1blIIMe ¥ TOHKHE JIMCTOBBIe TVIACTUHKU

K rpynne HUTpo(H/IbHBIX pacTeHHil OTHOCATCH. ..
BO/IOKpAC JIAryLIauni

132



e>ka cOopHast

+KpanuBa /By OMHast

+Mapb Oeast

MSAT/IMK JIyTOBON

K B3anMo1no/1e3HbIM B3aMMOCBSA3AM (+ +) )KMBBIX 0PraHU3MOB OTHOCSTCH. ..
+MyTyanusm

XULLHUYeCTBO

+cumbuos

KOHKYPEeHLIUs

rapasuTu3M

+COTPyAHNUYECTBO

Ha3emHo-Bo3AyIIHasA cpe/jja )XM3HU XapaKTepu3yeTcs. ..
MIOCTOSIHCTBOM TeMIlepaTyphl BO3Zyxa

+HU3KOM BJIaXXKHOCTBIO BO3/JyXa

+HU3KOU [JIOTHOCTBIO BO3JyXa

+BBICOKOM MHTEHCUBHOCTBIO CBeTa

HU3KOM UHTEHCHBHOCTBIO CBeTa

K rpynmne HeKTOHHBIX OPraHNU3MOB OTHOCATCH. ..
Me/1y3bl

+KHUThI

ryoKu

MOJIJTFOCKU

+KasibMaphbl

K rpynmne njiaHKTOHHBIX OPraHU3MOB OTHOCATCH. ..
ryoKu

+BeC/IOHOrMe pauku

CKaTbl

+Meny3bl

JenbhUHbI

K rpynmne ruipopuTHBIX pacTeHNH OTHOCATCA. ..
BapuaHThI OTBETOB..........ccc..u....

+3710/1e51 KaHa/iCKast

+KyOBIIIIKa >KeTast

TI0JIbIHb FOpPbKast

JIaH/IbIII MaKWCKUW

3eMJ/ISTHUKA JleCHast

K ncuepniaeMbIM HEB0O300HOBHMBIM pecypcaM OTHOCHTCH. ..
+yrosnb

rnousa

nec

MITULIBI

OCHOBHBIMHU NPUHIIUIIAMH B 5)KOHOMHUYECKOMH OLleHKe NPUPOAHBIX PeCypCoB AB/SIOTCA
MOJXOABL...

anbTepHaTUBHbBIN

+00BEeKTUBHBIM

PEHTHbIN

+3aTpaTHbIN

CyOBeKTHUBHBIN

K ucuepnaemMbIM NPpUPOAHBIM pecypcaM OTHOCATCA. ..
+>XUBOTHBIN MUP

COJIHEeYHasi SHeprus

SHeprus BeTpa
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+Hezipa

SHeprust MOPCKUX NPUIUBOB

K B0300HOB/IsIeMBbIM PHPOAHBIM pecypcaM OTHOCATCA. ..
+IpecHas Boja

+UKMCTBIA BO3AYX

MeTa/UIiueCcKoe MUHepabHOe CbIpbe

VICKOIIaeMoe TOI/IUBO

HeMeTa/l/InyecKoe MUHepaibHOe CbIpbe

K HeB0300HOB/IsIeMbIM NPUPOAHBIM pecypcaM 0THOCATCH. ..
YUCTBIN BO3AYX

TIIpecHasl Bozia

+MeTa/UIn4ecKkoe MUHepabHOe CbIpbe

+1CKOIlaeMoe TOIJIMBO

IJIOIOPOJiHast [TI0YBa

K MuHepa/IbHBIM pecypcaM OTHOCATCH. ..

+pyaHOe ChIpbe

+HepygHoe CbIpbe

IIPOMBIC/IOBBIE JKUBOTHBIE

reoTepMasibHasi SHeprus

SHeprust MOPCKUX NPUIUBOB

K HencuepnaeMbIM NPpUPOAHBIM pecypcaM OTHOCATCH. ..
pacTUTe/IbHbIA MUD

HeZipa

+3Heprust MOpCKUX NPUIUBOB

+CoJIHeUHas1 SHeprus

JKMBOTHBIA MUD

K HencuepnaeMbIM IPpUPOAHBIM pecypcaM OTHOCATCH. ..
HCKoIlaemoe TOII/IUBO

+3Heprus Berpa

+3Heprus TeKyueu BOJpbl

MeTa/lJIM4eCKOe MUHepabHOe ChIpbe

HeMeTa/UIn4eCcKoe MUHepabHOe ChbIpbe

K 6uosiornuecKkum pecypcam 0THOCSTCS. ..

+KyJIbTypHbIe pPacTeHUs

reoTepMasbHasl SHeprus

SHeprust MOPCKUX NPUJIUBOB

HeMeTa/l/In4eCKOe MUHepajlbHOe ChIpbe

+IIPOMBIC/IOBBIE )KUBOTHbIE

JlesATe/IbHOCTH 10 00pPAIeHUI0 C ONACHBIMHU O0TXO0AAMH IO/|/IEKHT. ..
OrpaHUYeHuI0 Ha TeppUutopumn PO

+BBINIOJTHEHHUIO TPeOOBaHWI 0XPaHBI 3J0POBbsI UesloBeKa
+/IML|eH3UPOBaHUIO

9KOJIOTMYECKOW SKCIIepTH3e

3anpeleHuto Ha Teppuropuu PO

OCHOBHBIMH NNPUHIUIIAMH B 5)KOHOMHUYECKO# OLleHKe NPUPO/{HbIX PeCypCOB SIB/ISIOTCS
MOAXO/BbL...

anbTepPHAaTUBHBIN

+00BbEeKTUBHBIM

PEeHTHBIN

+3aTpaTHbIN

CyObEeKTUBHBIM

K HencyepnaemMbIM NpUPOJHBIM pecypcaM OTHOCATCH. ..

134



pacTUTeTbHBIA MUD

HeJpa

+3Heprusi MOPCKUX NPUIUBOB

+CO/HeuHas SHeprus

JKUBOTHBIN MUD

K B0300HOB/IsIeMbIM IPHPOAHBIM PecypcaM OTHOCATCHL. ..
+IIpecHas Boja

+UUCTBIN BO3AYX

MeTa/UInueCcKoe MUHepaabHOe ChbIpbe

HCKOIlaeMoe TOIJIMBO

HeMeTa/UIn4eCcKoe MUHepabHOe ChIpbe

K MuHepa/ibHBIM pecypcaM OTHOCATCH. ..

+pyJHOe ChIpbe

+HepygHOe ChIpbe

TIPOMBIC/IOBBIE KUBOTHBIE

reoTepMasbHasl SHeprus

SHeprust MOPCKUX MPUIUBOB

K Bujy, HaxoAA1eMyCsi Ha TPaHU UCYe3HOBEHHsA, OTHOCUTCH. ..
+aMypCKUW TUTP

OeCcKpbUIBIH romyOb

CTesyiepoBa KOpoBa

JVKUH OBbIK

K Bupy, Haxojs1eMyCsl HA TPAaHU MCYe3HOBEeHMsl, OTHOCHUTCH. ..
cobosib

+KelipaH

TapraH

Moa

K Bujay, cnaceHHOMY 4e/10BeKOM OT BBIMMPaHHUS U CTaBIIMM NPOMbIC/IOBBIM, OTHOCHUTCH. ..
+cobonb

rOpHOCTaM

KabaH

jmca

Ha Teppuropun Xonepckoro 3anoBejHUKa OXpaHAeTCs. ..
+BbIXyXO0JIb

co60b

rara

3y0p

Ha Teppuropun Cuxor3-A/MHCKOr0 3al10BeJHUKA OXPaHAETCH. ..
peuHoi 606p

+yCCypUNCKUI TUTD

OesTbIii MeiBeIb

Jomazab [1pkeBanbCcKOro

Ha Teppuropuun BopoHexcKoro 3aroBejHUKa 0XpaHseTCH. ..
+peuHoii 606p

YCCYPUWCKUN TUTD

BBIXYXOJTb

Jomazb [IpkeBanbCKOro

K Bujy, HaxoAsAIeMycsi Ha FPaHU UCYe3HOBEHHs, OTHOCUTCH. ..
OeCKpbI/IbIi ro/y0b

JMUKUN OBIK

cTesyiepoBa KOpoBa

+aMypCKUW TUTP
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K Bujy, HCcUye3HyBIIEMY 110 BUHE Ye/I0BeKa, OTHOCUTCH. ..
BapuaHTBI OTBETOB....................

BBIXYXOJIb

+IpOHT

6u30oH

Aipoda

K Bujy, HCcUye3HYBIIEMY 110 BUHE Ye/I0BeKa, OTHOCUTCH. ..
Aipoda

+Taprial

caurak

3yOp

K Buay, cnaceHHOMY 4e/I0BeKOM OT BHIMHPAHHUS U CTaBIIMM NPOMbIC/I0BbIM, OTHOCUTCH. ..
KaMeHHasl KyHuLla

somazb [IpkeBanbCKOro

+peuHoM eBporneiickuii 606p

Oenblii MeBeIb

Ha tepputopuy KaHja1akicKoro 3arnoBeHUKa 0XpaHsaeTcs...
cobosib

3y0p

+rara

BBIXYXOJIb

K Buay, cnaceHHOMY 4e/I0BEKOM OT BHIMUPAHHUSI, 0OTHOCUTCH. ..
Aipoda

TapriaH

+0u30H

JoKelipaH

K Bujy, cnaceHHOMY 4e/I0BeKOM OT BbIMHPAHHUs, OTHOCUTCH. ..
+MopCKas Bblipa

CTeJl/iepoBa KOpoBa

cepbiid KUT

KallazaoT

Ha Teppuropum 3anoBeanuka benosexckas Ilyma oxpansiercs...
+3y6p

BBIXYXOJIb

rara

cobosib

OOuTaTe/ M MPeCcHBIX BO/I0EMOB He MePeHOCSAIIHe 0CO/IOHEHUST HAa3bIBAKTC. . .........
+ramiodoobl

X1UaHO(}OOBI

KCepo(UIbHBIMU

rUAPOGOOHBIMH

TepMo(0oObI

KpUO(UIIbI

Kak Ha3bIBaeTcs xu3HeHHas (hopMa pacTeHHUi, y KOTOPbIX MOYKH BO300HOB/IEHUSA
HaXO0AATCS BHICOKO HA/l IOBEPXHOCTHIO MOUYBbI?

+(aHepoUTbI

xame(UTOB

TeMUKPUTITODHUTBI

KpUIMTOPUTAMU

TepPO(UTEI

IToHsiTHe 0 OHOIeHO3€e B HAYKY BBeJI

B.B.[Jokyuaes
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3.3r0cC

+K.Mebuyc

B.H.CykaueB

IlepBHUHBbIe KOHCYMEHTBI 0/Iy4al0T SHePrui0 U MaTepuasl Jjisi HOCTPOeHMsI CBOero Tesa
T WL (1 U

(hoToCHHTe3a U3 HeOPraHUUeCKOT0 MaTepHrasa

repepabOTKH OCTaHKOB YMepILUX KUBOTHBIX U PaCTeHUH

+cueT repepabOTKH OpPraHUUEeCKOro BeIeCTBa, CO3/[aHHOrO TIPOIYIIeHTaMU

BCE OTBEThI BEPHBI

CBs13aHHBIH a30T, MCM0/Ib3YeMbIii B 0H0Chepe, 00PA3YeTCH. .cceereeecnrenes

+B pe3yJibTaTe CBS3bIBAHUS a30Ta BO3[yXa HEKOTOPLIMU OaKTepUsIMU 1 CHHe-3eJIeHbIMU
BO/IOPOC/ISIMU

+IIpU I'PO30BLIX pa3psaaax

TIPU CUHTe3e M3 a30Ta BO3/yxa Ha ITPOMBIILI/IEHHbBIX MPeATpPUSATUIX

BCe YTBep)K/leHHsI BePHbI

KMMaKCOM Ha3bIBAOT......eeeeeeesennens

OJTHY U3 TIepBBIX CTaZuii TF000M CyKIjecCuu

+COCTOsIHMEe OKOHUATe/TbHOTO PABHOBECHSI B X0/le CyKLIeCCUU

peasibHOe COCTOSIHHE SKOCUCTEMbI

BCe OTBEThI BEPHbI

K NapHHKOBBIM ra3aM OTHOCHT ....ccceeeseeseess

asoT

+IUOKCHJ, yriepoja

KHUCJIOPOZ,

+mMeTaH

OrpaHnuuBamIUM (IMMUTHPYIOLIMM) Ha3bIBaeTcs (pakTop, BeIMUUHA
KOTOPOTO....ccccueerneennse

0/1M3Ka K BBIXO/Y 3a TIpe/ie/ibl TOJIEPAHTHOCTH

BBIXO/IUT 3a Tpe/ie/ibl HOpMalbHOM 30HbI XKU3HeleATeTlbHOCTH

+BBIXO/IUT 3a Tpejie/ibl ONTUMYyMa

HaxOoJUTCs B Mpefiesiax ONTUMYyMa

ITnimeBas Menb — 3TO0....cceeeeeeeeeneees

3aBUCUMOCTb XHUIITHUKA OT >KePTBBI

+T10C/1eJ0BaTeIbHOCTb OPTaHHU3MOB B COOOIECTBE, KaXK/IbIM 3/IEMEHT KOTOPOH SIB/II€TCS MHUIIIeH
JJ1s1 C/IeIyIOLero sjeMeHTa

T0C/IeIoBaTeTbHOCTh TIPOX0XKAE€HHS TTUIIU T10 MUI[eBaPUTETbHOMY TPaKTy
10C/1e[I0BaTe/TIbHOCTh XMMUUECKHX peakLii, MPOMCXO/SLIUX B MpoLiecce MUTaHUS
TIponecc 3aKOHOMEPHO¥ MOC/Ie/J0BaTe/IbHON CMeHbI OJHUX 0HOreo1eH030B JPYTrUMH
HA3BbIBACTCH..evvrerenerernenes

roMeoCTa3oM

+CyKueccruen

camoperyJisiLuen

apomopdo3oM

ITo ¢pu3nyecKUM NPUPOAHBIM YC/I0BHSIM BBIIE/IAIOT re0ChepPhl 3eM/T . ..ueeereressseses
+aTmochepy

+ruzpocdepy

+nutocdepy

buochepy

Pacnosioxute 30HbI TUAPOOHOChepHI 10 MHTEHCHBHOCTH CBETa HAUMHASA C
HAUMEHBIICH. ..vccerrueresnnnees

1. poTocdepa

3. adboTocdepa
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2. pucdoTocdepa

Bbi0epuTe xapakTepHbIe 0CO0EHHOCTH MPUCYIIH JKUBOMY BEIIECTBY...cversreresseones
+orpoMHasi cBO6o/IHast SHeprus

HU3Kasi CBOOOHAsT SHEPTHS

+BBICOKasi CKOPOCTb MPOTeKaHUsI XUMUUECKHUX TIPOLIeCCOB

HU3Kasi CKOPOCTb NIPOTeKaHHUs1 XUMUYeCKHX MPOL[eCCOB

+CUiararolgye ero XuMuueckre CcoeIMHeHs], TJIaBHENILIMMU 13 KOTODPBIX SIBISIFOTCS OeJTKy,
YCTOWYMBBI TOJIBKO B )KUBBIX OPraHW3Max

+CyliecTByeT Ha IjlaHeTe B ()opMe HelpepbIBHOTO UepeioBaHus TIOKOJIeHHM

+71J151 Hero XxapakTepHO Ha/l4Ke 3BOJIFOLJMOHHOrO Mpoliecca

JJIsl HETO XapaKTepHO OTCYTCTBHE 3BOJIOLMOHHOIO TIpOIiecca.

Bu/pl He mepeHOCAIHE H30BITOYHOTO YB/IAKHEHUSA HA3BIBAIOTCH. .vcvereeseosens
raynnohoObl

X1aHo(oObI

+KcepoUbHbBIMU

TepMo 0O

KpUOGhUJIBI

Kak Ha3bpIBaeTcsi )ku3HeHHas (popMa pacTeHHi y KOTOPBIX OYKHU BO300HOB/IEHHUS
HaXOJATCSA BHICOKO HaJi IOBEPXHOCTHIO MOYBBI

+¢anepouThI

xame(UTOB

TeMUKPUTITODUTHI

Kpurrohutramu

TepopUTHI

Canpo¢duTHbIe 0PraHN3Mbl, KOTOpPbIe Pa3/iaralT Te/la MOTH0IIMX PaCTeHUH U )KMBOTHBIX,
a TaK)Ke UX NPHKU3HeHHbIe Bbl/ie/leHus ((hekaiuu, Moua), Ha3bIBalTCs
NIpOAyLieHTaMu

+penyneHTamu

TIepBUYHBIMU KOHCYMeHTaMH

BTOPUYHLIMUA KOHCYMEHTaMH.

IMpKyAALUs XMMHYECKHX 3/IeMEeHTOB a0MOTHYECKOT0 MPOUCX0XKAeHHUsI, KOTOPbIe
MOMA/Ial0T U3 OKPY’Kallel cpeibl B OPraHU3Mbl U U3 OPraHM3MOB B OKPY KaLIYI0 cpefy
TPaHCITHPALHSI

MHUHepaJ3aLus

ouotpaHchopmarus

+0UOTe0XUMHUECKHE LIUKJIBI.

K peTpuTodaramMm OTHOCATCSH....cccueeerveennees

MHUKPOOPTaHHU3MBI

HaceKoMble

yepBU

+BCe OTBETbI BepHbI

ABTOTpPO(bI OTyYAOT HEOOXOAMMYIO /IS KU3HEAESATETbHOCTH YHEPIHIO.....vceveercereenes
niepepabaTbiBasi OpraHUuecKue BelllecTBa, CHHTe3MPOBaHHbIe JPYTHMU KUBbIMHA OpraHU3MaMU
+TI0TJI0M[asi COJTHEYHYFO SHEPTHI0 WJTH UCITOJTh3YSl TOTEHI[UA/TbHYIO SHEPTUI0 HEKOTOPBIX
HeopraHUuecKux CoeJUHeHuM!

roesiasi IETPUT

K s3paduueckum pakTopam 0THOCATCA....................

MIPOZIO/KUTE/TLHOCTE [THSI U HOUH, pesibed) MeCTHOCTH

COJTHEUHbI! CBeT, TeMIlepaTypa, BIa)KHOCTh

+COCTaB ¥ CBOMCTBA MOYB

BepHBIX OTBETOB HeT.
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TTepBUYHAA CYKI[ECCH . euveereerersnees

ripotiecc ¢OpMHUPOBAHUS 1 Pa3BUTHS SKOCUCTeMbI Ha He3aceJIeHHOM MecTe
BOCCTaHOBJ/IeHHe SKOCHCTEeMbI, PaHee CyIlleCTBOBaBIIIe Ha Oripe/ie/ieHHON TeppUTOPUU
JJTUTeTbHBIN TIPOL[eCC aJjanTaljui K HOBBIM YC/IOBUSIM BHELITHeH cpefibl

YcTaHOBHTE COOTBETCTBHE M0 OMOTHYECKHM B3aHMOOTHOIIIEHHUAM

1. HeiiTpanusm 1.+-+
2 .KoHKypeHLUs 2.+-0
3 .Myrtyanusm 3.---
4 .Dopesus 4.0-0

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

Y cTaHOBHUTE COOTBETCTBHE 10 XKMBOMY BeIleCTBY

1. npozyLieHThI 1. purodaru

2 . peayLeHTbl 2. 3e/1eHble BOJOPOC/Iv
3 . KOHCyMeHThI 1 nopsaka 3. 300(aru

4 . KOHCYMEeHTHI 2 TopsiiKa 4. rpuOkI
[TpaBunbHBI OTBET: 1-2; 2-4; 3-1; 4-3.

JKuBas 060/10uka 3em/u —3T0 .

[TpaBwIbHBIN OTBeT: GHocdepa

YuéHslii — aBTOp yueHus o buocgepe - .
[TpaBubHBIM O0TBeT: B. BepHazckuii

Ha3oBurte cocraBHbIe 4acTH aTMOC(ephbl.

Tpornocdepa, noHoCPepa

cTparocdepa, noHochepa

Tporocdepa, ctparochepa

+Tpornocdepa, crpaTocdepa, uoHocPepa

TeppuTopus, 3aHMMaeMasi OMyJIsILMel, Ha3bIBAeTCH:

ouoToit

apeasiom

TIOILA/bI0

+O6romMoM

Kak Ha3bIBaoTCcs (hakTophl, IOPOKAeHHbIE Ue/I0BEKOM U BO3/IeHCTBYHOIIHE Ha
OKPY)KaKILyI0 cpeay?

abuoTHUeCKHe

OouoTUUeCcKue

+aHTpOMoreHHbIe

dbusnueckue

Kak Ha3bIBaeTcsi cTafus pa3BuTus 6uocdepsl, Korja pasyMHas de/ioBeyecKast
AeATe/IbHOCTh CTAHOBUTCA IJIaBHBIM, OnpeAe/siomuM ¢pakropom?
TexHocdepa

aHTporiocdepa

+Hoocdepa

couuocdepa

Kak Ha3bIBaeTcs1 aMIUINTY/ja BHIHOC/IMBOCTH OPTaHU3MOB HJ/TH UX COO00IIeCTB K
BO3/leiCTBMAM (DaKTOPOB OKPY)Karolei cpejbI?

TerJI0yCTOMYMBOCTh

+3K0JIOTHUeCKast MJIaCTUYHOCTh

JKU3HECTONKOCTh

YYBCTBUTE/ILHOCTh

Kak Ha3bIBaeTcs peakijusi OpraHu3MoB Ha MPO/0/DKUTE/TbHOCTD JJHA?
TOJIEPAaHTHOCTh
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+doTronepuoausm

reTepoTepMHOCTh

SHTOWKMUSI

Ha3oBure yuyéHoro, cpopMy/iMpoBaBIIero 3aK0H MMHUMYyMa.
Y. NapBuH

B. BepHazackuit

+HO. JInbux

9. 'ekkesib

Kak Ha3biBaercs 01aronmpusiTHasi 30Ha 3Kojiorudeckoro akropa?
eCCUMyMOM

+ONTUMYMOM

MHUHUMYMOM

MaKCUMyM

Kakue Tunbl B3aiMOBBITOJHbIX OTHOIIeHU Bam u3BecTHbI?
KOHKYPEeHLIUsI

+IIpOTOKOOIEepalysa

HelTpanu3Mm

+MyTyaninu3m

Ha3zoBuTe peyiieHTOB B IKOCHCTeMe.

pacTeHust

HaCeKoMble

+TpUOEI

+0akTepun

Ha3zoBuTe M/1eKONUTAKIINX, KOTOPbIe HAXO/ATCA MO/ OXPaHOM.
+cairak

+aMypCKUW TUTP

1IaKarsi

KabaH

Kakue camble 6oraTbie 5JKOCHCTeMbI Ha 3emJie?

WNupuiickuii u Tuxuii okeaHbl

BHYTpPEHHME KOHTHHEHTaJIbHbIe BO/IbI

+70>K/IeBble TPOIMUUeCKUe Jieca

+aToJ/IbI

Kakoe u3nyuenue oKa3biBaeT Haubosiee BpejHOE BO3/IeliCTBHE HA )KMBbIE€ OPTaHU3MbI?
+peHTreHOBCKoe

CHHe-3e/IéHasl yaCThb CeKTpa

JKBITO-KpacHad yacThb CrieKTpa

+ynbTpaduosieToBoe

K B0300HOBHUMBIM pecypcaM OTHOCATCA:

+pacTuTenbHbIA MUP

T0J1Ie3HbIe UCKOMaeMble

+>XUBOTHBIN MUP

SHeprus BeTpa

K HeB0300HOBMMBIM MPUPOJHBIM pPecypcaM OTHOCATCS:
TIPUTUBBI

SHeprus BeTpa

royBa

+110/1€3HbIE€ HCKOIIaeEMbIe

YKakure nocieoBaTe/IbHOCTh Liely BbleJaHHUs

1. 3001/1aHKTOH

2. myka
3. (UTOIIaHKTOH
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4. ioTBa

[TpaBunbHBIM OTBeT: 3-1-4-2

YKakuTe noc/iej0BaTe/IbHOCTh LjeNy pa3/i0)KeHus

1. OXXaeBoi1 UepBb

2. sicTpe6-Tiepene THUK

3. TMCTOBOM Omaf,

4. MeBUU 1po3/,

[TpaBunbHBIM OTBeT: 3-1-4-2

30011€H03 - 3TO

COBOKYITHOCTb paCTeHUU

+COBOKYITHOCTb YKUBOTHBIX — WI€HOB JJAHHOTO OHOLieH03a
COBOKYITHOCTb >KUBOTHBIX W paCTeHUU

COBOKYITHOCTb OaKTepwii, Tpr00OB U pacTeHUi

Kak Ha3bIBaeTcs 0XpaHsieMasi TEpPUTOPHs, MCII0/1b30BaHHEe KOTOPOH B Iie/IIX NPUOBLIH OT
NPHUPO/AbI NOTHOCTBI0 HCK/TIOUYaeTcs?

300MapK

+3aroBeJHUK

HaLMOHA/IbHBIN MapK

3aKa3HUK

Yrto Takoe MupoBoii okeaH?

ryio0asibHasi COBOKYITHOCTh BCeX OKeaHOB U MOpei
+COBOKYITHOCTb BCE€X OKEAHOB

COBOKYITHOCTb BCEX MOpei

COBOKYITHOCTb BCE€X OKEAaHOB U KPYITHbIX peK KOHTUHEHTOB
YKakuTe noc/ieoBaTe/IbHOCTh Niepe/jaud YJHeEPruu B IKOCHCTeMe.
KOHCYMEHTHI, peJlyLieHTbl, TTPO/[yLIeHThI

peayLeHTbl, IPOAYLEHTbI, KOHCYMEHTbI

+TIPO/IYyLI€HThI, KOHCYMEHTHI, peJlyLIeHThI

KOHCYMEHTBI, IPOJYLIeHThI; peAyLeHTbI

Kakue Tunsi cum6mo3a Bam u3BectHbI?

KOHKYPeHLIUsl, KOMMeHCa/ln3mM

KOHKYPEHLYsl, MyTya/li3mM

KBapTHPaHTCTBO, HEUTpa/IU3mM

+MyTyasin3M, IpOTOKOOIepalLys

Ha3zoBuTe peAyLieHTOB B 3K0CHCTeMe.

pacTeHust

HaceKkoMble

TITUL]BI

+0aKkTepuu, TprUObI

Kakue npupojHbie pecypcbl OTHOCATCS K McuepraeMbiM?
aTMochepHbIi BO3yX

+0borarcTBa HeZip

BOZLI MUpPOBOTO OKeaHa

MOPCKHe TIPU/IUBBI

Kakue camble 0eJHbIe 3KOCHCTeMBI Ha 3emJie?
+OTKpBIThbIe OKeaHbI

BHYTPeHHHEe KOHTUHeHTasIbHble BO/IbI

JIO>K/leBble TPOTIMUeCKUe Jjieca

sKocucrteMsl EBpasuu

Kpome npupo/ibl, 4TO e1ié no/jBepraercsi HeraTUBHOMY BJIMSIHUIO KUCJIOTHBIX 0Ca/IKOB?
aKTHBHOCTb COJTHEUHOU paiialiiv

+nuHamuka Ca’" ¥ HeKOTOPBIX META/IJIOB B 9KOCHCTEME
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cozepxanue CO> B atmocdepe

TOSIBJ/ISIETCS CMOT

Kakoe u3nyuenue oka3piBaeT Haubosiee BpejHOe BO3/ieiiCTBHE HA )XMBbIE€ OPraHU3MbI?
rH(ppakpacHoe

CUHe-3e/16Has YyacThb CIieKTpa
JKE/ITO-KpaCcHasl yacThb CIeKTpa
+ynbTpaduosieToBoe

OCHOBHOM NPUHIIUII MOHUTOPHUHrA:
OL|eHKAa COCTOSIHUSA Cpe/ibl

+HenpepbIBHOE CJIe)KeHUe

MO/ieJIMpOBaHKe yCI0BUM
MPOTHO3UPOBaHUE CUTYaL[UH

K HeB0300HOBHMMBIM NPUPOAHBIM pecypcaM OTHOCATCS:
JIeCHbIe pecypChl

SHeprus BeTpa

+KaMeHHBIU yToJb

+HeTh

K HeucuepnaembIM pecypcaM OTHOCSTCS:
+TIPUUBBI U OT/IUBbI

pacTUTeIbHBbIA MUD

JKUBOTHBIN MUD

+3Heprus BeTpa

Ha3zoBuTe npumMepsl )XKMBOr'0 BeliecTBa.
+)KUBOTHbIE

+pacTeHus1, TpHObI

KaMeHHbIHN yTroJib, HeTh

BOJIA

Ha3oBuTe KOHCYyMeHTOB

+CKBOPLIB;

+capaHuya;

TpaBa;

TpUOBI.

YkaxuTe noc/1e0BaTe/IbHOCTh BOSHUKHOBEHHS CPefl 00UTaHUs
1. Ha3eMHO-BO3/y11IHas

2. 1ousa

3. BoHas

4. opraHvsm

[IpaBubHBIM OTBeT: 3, 4, 2,1

YKaxure nocieo0BaTe/IbHOCTb OYUCTKH CTOUHBIX BOJ,
1. dpusuueckas

2. MexaHuyecKas

3. XMuMH4Yeckas

4. buonoruyeckas

[TpaBubHBIN OTBeT: 2, 1, 3. 4

YKaxure nocief0BaTe/IbHOCTD Ilepejaul SHepruy B 3K0CUcTeMe.

1. koHCyMmeHTB!I 1 nopsKa

2. peyLieHTbI

3. IPOAYLIeHThI

4. KOHCYMeHTHI 2 MopsifKa

[IpaBunbHBIM OTBeT: 3, 1,4,2

Y craHoBHUTe COOTBETCTBHE MeXX/ly YPOBHSMH )XM3HHU M pa3je/laMHi 3K0/I0TUHU
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1. opraHu3MeHHbI! 1. nemakosiorus

2. TIOMYJISIIMOHHO-BUI0BOH 2. CUHIKOJIOTHUSI

3. OMOLEHOTUYEeCKUI 3. ry1obanbHast 9KOJIOTUsT
4. buochepHbIA 4. ayTO3KOJIOTUS

[TpaBunbHbIM OTBeT: 1-4, 2-1, 3-2, 4-3

XuMHYecKHe BelllecTBa, MPU BO3/elCTBUM KOTOPbIX HA OPraHU3M B epHoj OepeMeHHOCTH
BO3HHUKAKT NOPOKHU Pa3sBUTHA, HA3bIBAIOTCH .

ITpaBU/BHBIN OTBET: TepaTOreHbI

@daKTOpHI, MOPOXKAEHHbIE UeJI0BEKOM U BO3/leHCTBYIOLIME HA OKPY)KAIOII[YI0 CPeay,
Ha3bIBAKTCA .

[TpaBU/bHBIN OTBET: aHTPOIIOT €HHbIE.

IToueMy Haj0 NPOTUBO/EHCTBOBATh Pa3pylIeHUI0 030HOBOI'0 C/I05, IOTOMY YTO OH:
obpa3syeTcs B pe3y/ibTaTe KOCMUUYECKUX U3TyUeHUH

+ OKasbIBaeT B/IMsSIHME Ha IPOHUKHOBEHME KOPOTKOBOJTHOBOM YacTH Y/IbTPa(pUOIeTOBbIX Tyven
TIPEMsATCTBYET 3arpsis3HeHHI0 aTMOC(ephI

3aiMiaeT OT KUCIOTHBIX 0CaZIKOB

YBenmueHHe KOHLIEHTPALUH KAaKOr'0 ra3a B/HseT Ha yCU/IeHHe NapHUKoBoro 3¢gekra?
nuokcuza cepbl SO»

+yrnekucnoro ra3a CO:

ammMmuaka NH3

xyiopa Clp

ITocTynieHHe B OKPY)XaIOIIYI0 CPeAy JII00bIX TBePABIX, XKH/KHX U ra3000pa3HbIX BellecTs,
MHMKPOOPraHNU3MOB WM HEPruil B KO/IMUeCTBAX, 0Ka3bIBAKIIMX HeraTUBHOE B/INAHUE HA
3/0pOBbe Ye/I0BeKa, )KMBOTHBIX, COCTOSIHME PAaCTeHUH M 3KOCHCTeM, Ha3bIBaIOT:
Jierpajatiys

BBIOPOCHI

+3arpsi3HeHue

HapylleHue

BbinajieHne KMCIOTHBIX JI0XK/(eil CBAA3AHO C:

V3MeHeHHeM K/IMmMara

TIOBBILLIEHUEM CO/lepyKaHusl YTIeKUC/Ioro rasa

yBeJIMYeHreM 030Ha B aTMocdepe

+BBIOpOCAMU B aTMOC(epy AUOKCHU/A Cepbl

3arpsi3HeHHe IPUPOJHOI Cpe/ibl )KMBBIMHM OpPraHN3MaMH, BbI3bIBaIOIIIMe y Ye/l0BeKa
pa3nuHbIe 3a00/1eBaHUs, HA3bIBAKOTCSH:

PaJM0aKTUBHBIMU 3arpsisHeHUSIMHU

+0MO0JIOrMYeCKUMHU 3arpsi3HEHUSIMU

XUMHAYECKUMH 3arpsi3HeHUSIMU

LITYMOBBIMM 3arpsi3HeHUsIMU

KaHieporeHaMH Ha3bIBalOT BellleCTBA, BbI3bIBAKOIIUe:

TICUXUYeCcKre pacCTPOMCTBa;

+pakoBble 3a00/1eBaHUs

XPOHUYECKOe OTpaBJieHHe

MH(eKLIOHHBIe 3a00/1eBaHUS

ITapHuKoBbIi 3()(eKT, CBSI3aHHbIN C HAKOIJIEHHEM B aTMoc(epe yrjieKuc/ioro rasa,
BO/IAHBIX [IapP0OB, MeTaHa BbI30BeT:

TIOBbIILIEHHE CpeJJHel TemriepaTypbl U OyZieT CrlocoOCTBOBaTh Y/IyUllleHH O KJTUMaTa Ha TilaHeTe
yMeHbllIeHHe P03payHOCTH aTMOCGepsl, UTO MPUBEET K 0X0/I0/IaHUI0

+TIOBbILLIEHUEe TeMIIepaTyphbl, OJHEM YPOBHS MUDOBOTO OKeaHa U MpUBeJeT K
He0/1aronpusTHHIM U3MEeHEeHUsIM B Orocdepe

He MpUBe/IeT K U3MeHeHUusIM B 6buocdepe
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3arpsi3HeHHe BO/I0eMOB, CBAA3aHHOE C MOBBIIIIEHHEM TeMIlepaTyphbl BOJ B pe3y/bTaTe Uux
CMeIIHBaHusA ¢ 00/iee HarpeThHIMU MOBEPXHOCTHHIMH W/IM T€XHO/IOTMYECKHMH BO/JaMH,
Ha3bIBAETCS:

XUMHUYeCKoe

buosiornyeckoe

MeXaHUuecKoe

+TeraoBoe

OpraHu3Mbl, CIOCOOHBIE CYI[eCTBOBATH B CTPOTO ONpe/ie/IeHHBIX YC/IOBHAX CpPe/bl,
Ha3bIBAKTCA:

3BPUOMOHTHI

sBpudaru

+cTeHodary;

+creHoKcunodaru

OCHOBHBIMH PUPOJHBIMH (PAKTOPAMHU, BJIMSIOIIUMH Ha YHCIeHHOCTh Ye/I0BeYeCKOoH
MOMY/IALUH, ABJIAIOTCH:

0Cco0eHHOCTH pesibepa MeCTHOCTH;

+THieBbIe peCypcChl;

+3HepreTUUeCcKue pecypchbl;

0Cc0OeHHOCTH K/IMMara.

YTo Takoe r100a/1bHbIE MPO0/IEMbI?:

+ yCTpaHeHHe roaoja

+ yCTpaHeHUe 3arpsi3HeHUs1 OKpYyKatolleil cpe/ibl

COBOKYTTHOCTb HOPMATHBHBIX aKTOB, YCTaHABIUBAIOIIUX MOPSAOK PAL[OHATTBHOTO
WCMO/Ib30BaHKs IPUPOJHBIX PeCypCcoB

TI0/JaB/IeHUE U/ YHUUTOXKeHHEe COPHSIKOB C IIOMOIIIBIO CIel[HaTM3UPOBaHHbIX HACEKOMBIX,
rpuboB u bakTepuit

I'100abHBIE IKOSIOTHUeCKHe MP00/1eMbl BbI3BaHbI:

reoJIorMyecKUMH MpoLieccamu

KOCMUUeCKUMH (haKTopaMu

+BBICOKMMHM TeMIlaMH1 TIporpecca

+UCTOIIeHHeM 030HOBOTO dKpaHa

YTo Takoe NepBUYHOE 3arpsA3HeHHe?:

+3arpsi3HUTEJH, HeTIOCPe[CTBEHHO 00pa3yrolrecs B X0Zie eCTeCTBeHHBIX, TIPOIeCCOB
+3arpsI3HUTEJTH, HEITOCPeICTBEHHO 00pa3yIoIUecs B X0/le aHTPOIIOTeHHBIX MTPOIeCCOB
KOJTMUEeCTBO 3arpsi3HSIOIIMX Bell[eCTB, BHOCUMBIX B BO/IOEM CTOYHBIMH BOZAMU
TIOCTYT/IEHVE B OKeaH KOJIMUEeCTBa 3arpsi3HUTeIel, MPeBbILIaloIero CrioCOOHOCTh ero ObICTPOro
CaMOOYUIL[eHUSI

CamMpIMH pacnpocTpaHeHHbIMH 3a00/1eBaHUAMH, KOTOPbIe BOSHUKAIOT

B pe3y/IbTaTe YXy/AILIeHUs YKOJI0THUeCKON 00CTaHOBKH, SIB/ISIIOTCS:

00/1e3HU OTTOPHO-/IBUTATETbHON CUCTEMBI

HMH(}EKIMOHHBIe 60J1e3HU

+00/1€3H UMMYHHOU CHCTEMBI

+00J1e3HU ABIXaTeIbHOW CUCTEMBI

YkaxuTe 1moc/iej0BaTeIbHOCTb TEXHUUECKO# PeKy/JIbTHBALHU 3eMe/lb

1. mpoBezieHre T/ITAHUPOBOYHBIX PabOT

2. obecrieyeHre cTabUIBHOCTH IPYHTOB

3. HaHeCeHUe TUIO/IOPOTHOTO CJIOST TIOUBHI

4. hbopMHpOBaHHe OTKOCOB, UX TeppacpOBaHKe

[IpaBunbHbIM OTBeT: 1,4,2,3.

YkaxuTe noc/iej0BaTeIbHOCTb 0M0/I0rHUeCKOoi peKy/JIbTHBALMH 3eMe/b

1. IpoBezieHre arpOTEXHUUECKUX MEPOTIPUSTHIA

2. ipoBeJieHUe (PUTOMENMOPAaTHBHBIX MEPOIPUITUN
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3. BOCCTAHOBJ/IEHUE BU/JOBOT'O Pa3HO00OPa3usi 3KOIOTMUEeCKUX CUCTEM
4. mpoBefieHHe OMOIOTMUECKUX MEPOTIPUSTHIA

[TpaBubHLIN OoTBeT: 1,4,2,3.

Y craHoBuUTe COOTBETCTBHE M0 BHJaM NOYBEHHOM 3PO3HHU

1. BeTpoBas 1. oBpakHas
2. BOJHas 2. TpaHIlleiHasi
3. BOeHHas 3. BbIlIacHas
4 .macTouIHas 4. nednsys

[IpaBunbHbIM OTBeT: 1-4, 2-1, 3-2, 4-3
Y cTaHOBHUTE COOTBETCTBHE

1. mpaBuio A. TrHemaHa 1. ABa BMJ@a HE MOTYT CyLeCTBOBaTh B OHOU U
TOU ’Ke MECTHOCTH, eC/IU UX SKOJIOTUYeCKHe
NoTpeOHOCTH UJIEHTUYHBI, T.e. eCJTH OHU
3aHUMAIOT OJIHY U Ty ’Ke SKOJIOTUYECKYIO
HUILLLY.

2. npuHuun [.®. "ay3e 2. pOCT pacTeHus 3aBUCHT OT TOT'O 3/IeMeHTa
MUTaHWsI, KOTOPBI MPUCYTCTBYET B
MHUHHWMaJIbHOM KOJIMYeCTBe

3. 3akoH HO. JIubuxa 3. Cyll[eCTBOBaHUe BU/a OIpe/esieTcs
JUMUTUPYIOIIUMU (DaKTOpPaMH,
HaxoJALMMUCS He TOJIbKO B MUHUMYMe, HO U
MaKCHMYME;

4. 3akoH B. [llendopaa 4. yeMm crieyUYHee YCI0BUS CPe/bl, TeEM
OesHee BUJOBOM COCTaB COOOIECTBA U TEM
BbILIIE MOXKET OBbITb UMC/IEHHOCTb OT/Ie/TIbHBIX
BU/IOB.

[TpaBubHBIN OTBeT: 1-4, 2-1, 3-2, 4-3

9ddexTHBHOCTD 00€33apaKMBAHKA BOABI /I/Isi MIUTHEBbIX I|e/1el )KHBOTHBIX J0CTUTAETCA
MPH UCI0/1Ib30BaHUM .

[TpaBU/IbHBIM OTBET: XJ0pa

Ykaxurte Han0osiee paiMKa/ILHYK) Mepy OXpaHbl BO3YLIHOT0 facceiiHa OT 3arpsi3HeHMsI:
+3K0JIOTU3a1usi TEXHOJOTHYeCKUX TIPOL[eCCOB

OUMCTKA ra30BbIX BLIOPOCOB

paccerBaHMe Ta30BbIX BLIOPOCOB B aTMOChepy

YCTPOMCTBO CAaHUTAPHO-3aLL{UTHBIX 30H

YKaxuTe Haua/IbHBIN 3Tan 0e3B0JHON 1 0€30TX0AHOI TeXHO/IOTMH MPOU3BO/ICTBA:
OUKMCTKA CTOYHBIX BO/

3aKauKa CTOUHBIX BOJ| B I/TyOOKHE BOJOHOCHBIE TOPHU30HThI

MexaHhuecKasi OuMCTKa

+ 000POTHOT0 BO/JOCHAOKEHMSI

Kakwue 3arpsi3sHUTE/N 32 KOPOTKHI NMPOMEXYTOK BPeMeHHU B BO3yX BbIOPaChIBAIOT
00/IbIII0€ KOJTMUECTBO BPEAHBIX BEleCTB?

MI'HOBEHHbIe

+3a/I10BbIe

JINHEeNHbIe

TOUeUHbIe

OCHOBHOM NMPUHIIUI 3K0/I0THYECKOT'0 MOHUTOPUHTA

OLIeHKa COCTOSIHUSI CPe/ibl

+HernpepbIBHOE CJ/IeXKeHue

MO/IeTMpOBaHKe YCI0BUM

TPOTHO3UPOBaHUE CUTYaLIUU
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Bei0poc, moctynarmomuii B arMocdepy uepe3 crierjHaIbHO COOPY)KeHHbIe ra30X0Abl,
BO3/[yX0BOJBI, TPYObI, Ha3bIBAETCS

HerpepbIBHOTO [1eHCTBUS

HeOpraHU30BaHHbIN

+0praHyu30BaHHbIN

TIePBUYHBIN

BbI10pochl, Hermocpe/CTBeHHO MOCTyNawiue B arMocdepy oT Tex WIH HHbIX HCTOYHUKOB,
Ha3bIBaITCA:

OpraHU30BaHHbIe

+ MepBUUHbIe

BTOpUYHbIE

HeopraHM30BaHHbIe

B 3Ko0/10ru4ecKy10 KoMNneTeHII0 0PraHOB MeCTHOT0 CaMOYyIIpaB/ieHHs BK/IIOUEHO:
yueT PUPOJHBIX PECYPCOB Ha TEPPUTOPUM MYHHULIMTIA/IBHOTO 00pa30BaHus
yCTaHOB/IEHHEe HOPMAaTHBOB KauecTBa OKpY’Karollel cpe/ibl HA MyHHULIMIATbHbIX 3eMJISIX
3K0JIOTHUeCKasi SKCIepTH3a MPOeKTOB 3aCTPOMKY HaceleHHbIX TyHKTOB

+ opraHu3arys yTUIU3alyy U repepaboTku ObITOBBIX U MPOMBILIIEHHBIX OTX0/[0B

B peAax ycToMYMBOro pa3BUTHs M COXpaHeHusi 0uocdepsl yesioBeK:

TMOJIHOCTBIO YHUUTOXKAeT XUILHUKOB B 9KOCUCTEMAax

+ pery/ivpyeT YMC/IeHHOCTb MOMYJISALUI OT/AeNbHbIX BU/I0B

yBeUUMBaeT UMCIeHHOCTh HACEKOMBIX-BpeiuTenen

yBeJIMUMBaeT UMC/IEHHOCTh XUILIHUKOB B 9KOCKCTeMax

UTo0 0THOCUTCH K aHTPOMOreHHbIM HCTOUHUKAM 3arps3HeHusi atMmocgepsn1?
BbIBETPUBaHUE

JieCHbIe TI0Kapbl

+BBIXJIOMHBIE T'a3bl

TbLIEHBIE OypH

Kakas 3ko/10rus u3ydaeT B3auMo/IeiiCTBHe Ue/I0BeKa KaK 0H0COIMa/IBHOrO CyIIecTBa ¢
OKpY)KaloIuM MHPOM:

VH)KeHepHasi KOJIOTUsl

+ 3Kos1orust

ryio0asibHasi 3KOI0TUst

TIPUKJ/Ia/IHasl 9KOJIOTHs

CucreMa /|/IMTe/IbHBIX HA0/TI0/eHUH 32 COCTOSTHHEM OKPY Kalolleil cpe/bl U MPOL[eCCaMH,
MPOUCXOAAIIMMH B 3KOCHCTeMax U 0uocdepe, Ha3bIBaeTCs

MO/le/TMpOBaHueM

+MOHUTOPUHIOM

MeHe)KMEeHTOM

TPOTHO3UPOBaHUEM

K kakoMy BHY HCTOUHHUKOB 3K0/IOTHYECKOr0 paBa OTHOCUTCH yCTaB
nepepabdaThIBalOIEro npenpuATUs?

+ JIOKa/IbHbIM HOPMAaTHBHBIM MPaBOBbIM aKTaM

K MyHULMINa/bHBIM HOPDMaTHBHBIM MPAaBOBLIM aKTaM

K TIPaBOBBIM 00bIYasiM

K 17100a/IbHBIM HOPMaTUBHBIM TTPABOBBIM aKTaM

YTo He 0OTHOCUTCA K (pM3HYECKHM 3arpsA3HUTE/ISIM OKPY KaloLied MpUpoHO# cpebI?
LIyM

BUOparys

3/IeKTPOMAarHuTHbIE U3/TyueHust

+ paiM0aKTUBHbIE BHIOPOCHI

YKaxure Ba u3 3aKoH0B b. Kommomnepa:

«YenoBek BripaBe 6paTh OT MPUPO/IbI BCE»
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+«[Iprpopa 3HaeT ayure»

«OKOHOMMHYECKOe pa3BUTHE MPEeBBILLIEe BCEr0»

+ «HuuTo He faeTcs gapom»

Y craHoBuTe COOTBETCTBHE MEXK/y IPUMEHSIeMbIMH NeCTULU/JaMHU U JKUBbIMHU

OpraHu3MamMu

1. akapuLbl 1. Hacekomble

2 . repouLUpBI 2. KJiely

3 . MHCeKTULIW/IbI 3. Tpu0BI

4 . byHrULIUIbI 4. COpHSIKK
5.KUBOTHbIE

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

BapuaHT 3ajaHus 19.
Y cTaHOBHTE COOTBETCTBHE MeXX/y IeCTHI{H/aMH Pa3/IMYHbIX K/IACCOB OIIAaCHOCTH

1. upe3BbIUaliHOONACHbBIE 1. 3 KJ1aCcC ONacHOCTH
2. BICOKOOIIACHEIE 2. 1 Knacc onacHOCTH
3. ymMmepeHHOONnacHbIe 3. 4 KJ1acc onacHOCTH
4. HeorlacHbIe 4. 2 K71acc oracHOCTHU

5. 5 KJ1acc ornacHOCTH

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

Bonpocbl onpoca:

1. [HatiTe onpenenenys abHOTHUECKUX U OMOTHUECKUX (PAaKTOPOB.

2. Kakwe rpytirnel 6MoTHuecKuX U abMoTHUYeCKUxX (PakTOPOB BbI 3HaeTe?

3. Kakue ¢akTophl cpefibl OTHOCSATCS K rpyrmre 37ahudyecKkrx, oporpadruyeckux?
OxapakTepusyire ux.

4. [aiite oripejjesieHre MOHATHIO TMMUTUPYIOLLUI PaKTOP.

5. Kakue akTopbl OTHOCATCS K DUTOT€HHBIM?

6. Kakoga crierjuyrika 1eiicTBUs 300reHHbIX (PAKTOPOB?

7. [HaiiTe onpeiesieHre aHTpornoreHHOro (paktopa. [TepeuricinTe rpymnbl aHTPOMOT€HHBIX
(hbakTOpOB 1 00BSICHUTE, KaK MPOSIB/ISIETCS UX /IeHCTBUE.

8. Kakue ¢akTopbl Ha3bIBalOTCS TMMUTUPYIOIIUMUA?

9. Cdopmynupyiite 3akoH MuHumyMa 0. JTubuxa.

10. B uem cneuuduka 3akoHa TosiepaHTHocTH B. lendopaa?

11. [HatiTe onpe/ienieHre MOHATUIO SKOJIOTUYECKUN (PaKTOp?

12. [HaviTe onpesieieHMe MOHATUIO SKOJIOTMYeCKast BAJIEHTHOCTb

13.  TlpuBeguTe MpUMepy ajanTariys TVIAHKTOHHBIX, HEKTOHHBIX U OEHTOCHBIX (hopm

14. Kakue 30HBI pa3nuyaroT B 3aBUCUMOCTH OT TJIyOUHBI?

15. KakoBa 3kojioruueckasi pojib B BOZIoeMax rUipoOMOHTOB — (PUILTPAaTOPOB?

16. Kak BnusieT HU3Kasi TVIOTHOCTB BO3/iyXa Ha oOuTaTesieid BO3AYIIHOM Cpe/ibl?

17. HazoBuTe ra3oBbiii COCTaB BO3/yXa.

18. Ha3zoBuTte 0c06€HHOCTH Ha3eMHO-BO3ZYIITHOM CPe/Ibl KU3HMU.

19.  Uem o0ycnoBI€HO KOJMUECTBO paZiMaliiy, JOCTUTaloIel TTIOBepXHOCTH 3eMIIn?

20. OT yero 3aBUCUT OCBELLEHHOCTb Ha ITIOBEPXHOCTU 3eM/In?

21.  TlpuBeauTe mpuMep ajianTalliy PacTeHUM K U30bITKY U HeJJOCTaTKy CBeTa.

22. Kak u3smensiercst GOTOCHHTE3 B 3aBUCUMOCTH OT MHTEHCUBHOCTU CBeTa?

23.  IlpuBeguTe nmpuMepsl afjanTalji K TeMriepaTypHbIM U3MEHEHHsIM y Ha3eMHbIX
OpraHu3MOB.

24.  Kak BiausieT XuMU3M (KUCIOTHOCTb, COJIEBOU PEXXUM) TIOUB Ha [TOYBEHHbIE OPraHU3MbI?
25.  Kakue ¢akTopbl BIUSIOT Ha (P3U0IOTUYECKYHO JOCTYHOCTb /1 paCTeHUH (hr3rdecKoi

BO/IbI TTIOYBBI?
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26.

HPI/IBE,ZLI/ITE MMprUMePhI Ka)K,qOﬁ rpymribl MMapa3vWTOB: 3KTO- WU 3HA0IAPA3UTHI;

CTallMOHApHbIe ¥ BpeMeHHbIE IMaPa3UThI; TOCTOAHHBIE U ITepUoanYeCKue.

27.  Ha3zoBuTe OCHOBHBIE 5KOJIOTMYECKHe a[janTalii BHYTPEHHUX [1apa3uToB

28. UeM mapa3suThl OTJIMYAKOTCA OT Mapa3suTOUI0B?

29.  Ha3oBute 0c0O€HHOCTH U 3KOJIOTMUYECKHe TTPeUMYI[eCTBa TTapa3rTOB.

30.  [lauTe ompefeneHre TePMUHY HOIMYJIALNASA?

31. Kakoe MecTO 3aHMMaeT TMOMYJiALKA B 00ImIeldl HepapXWUyeckKol CHCTeMe YpPOBHeM
OpraHM3aly )XMBOM MaTepumn?

32. Kakumu coiictBaMu 06/1a/1a€T MOy /IS ?

33.  Yro Ha3biBaeTcs JemMorpaduyecKUMU XapaKTepUCTUKaMU MOMY/ISILIAN ?

34.  Kakue nokasareny XapaKTepu3yOT YAC/AeHHOCTb MOMYISLUAN?

35.  IlpuBejuTe BO3pacTHYO, ITOJIOBYIO U 3TOJIOTUYECKYH0 CTPYKTYPY MOMYJIALUM.

36. Uto Takoe guvHamuKa nonyssnuu? Kakoe 3HaueHWe OHa uMeeT [/l CyLeCTBOBAHUS
OpraHu3MoB?

37.  Kak nmpoucxoAuT camoperyJisiLys YACAeHHOCTHU MOIYJISLUn?

38.  [lanTe XapakTepHCTUKY KPUBBIX BbDKUBaHUS M KPUBBIX POCTa MOMYJISLIUHU.

39.  OOwsicHUTe, KaKUM 00pa3oM obecrieurnBaeTCsi TOMeO0CTa3 TOMYJISI|N.

40.  [laiite ompefenieHre OMOIeHO3a, OKMOTOMA, OMOMa.

41. Kakue opranu3mel, obuTaroiye B OM0I[eH03€e, Ha3bIBAIOTCS JOMUHAHTHBIMU ?

42. YeM npe/icTaB/ieHa BepTHUKa/IbHasl CTPYKTypa OuUorieHo3a?

43. Kakue 3/1eMeHTbI TOPU30HTA/ILHOM CTPYKTYPBI OHOLIeHO3a BbI 3HaeTe?

44. Yro Takoe TpodHrueckasi CTpyKTypa OuorieHo3a?

45. UeM NpoAyLIeHThI OT/INYaOTC KOHCYMEHTOB?

46. KakoB uTor JestelbHOCTA PelylieHTOB B OMOIeHO3€e?

47.  Yto Takoe TpOpUUeCKUI yPOBEHb?

48.  Yto Takoe 3K0JI0rMYecKas MMpaMu/ia, Kakue THIIbI 3KOJI0rMYeCKUX NTMpaMuy/, Bbl 3HaeTe?
49. YeM ormpefiesisieTCst MPOAYKTHBHOCTb OUOIIEHO30B?

50.  UTo Ha3bIBaeTCs YMCTOM NePBUYHOM NPOAYKLIMElH U KaKoe 3HaueHre OHa UMeeT [/
(YHKIIMOHMPOBaHHS OMO/IOTHUECKUX CUCTEM?

51. CdopmynupyiiTe 3aKOH MUPaMU/Ibl SHEPTUU.

52. Kak Ha3bIBaeTcst mepexo/iHasi 30Ha MeXXy ByMsi OHolieHo3aMu?

53.  [aiiTe onpejeneHue 5K0JI0rMUeCKON HUILLIU.

54.  Kakou yueHbI BBe/l TEDMUH «3KOCHCTEMa»?

55.  TlosicHuTe pa3nuuus MeX/y MOHATUSIMU «OUOTeoLIeHO3» U «IKOCHUCTEMay.

56. Kakuie ObIBarOT 3KOCHCTEMBI B 3aBUCUMOCTH OT pa3mepa?

57. [IpuBesyiTe IpUMepbI IKOCUCTEM.

58. Kakue npusHaky MpUCyLLH eCTeCTBeHHbIM 3K0CHUcTemMaM?

59. YTo Ha3bIBaeTCs CyKI[eCCHel, uTo 00yc/iaB/IMBaeT eé BO3HUKHOBeHUe? [TpuBeauTe
MpUMephbl CYKLIeCCUM.

60.  Uem nepBrYHas CyKLleCCUsl OTJIMYAETCSI OT BTOPUYHOW?

61. Ha3zoBuTe oTiMumnTe /TbHBIE PU3HAKK OHMOTe0I[eHO30B U arpoOHOLIeHO30B.

62.  [aiite onpesesieHne 6uocgepsl.

63. Kakue cTpyKTypHbIe YaCTH Halllei TIaHeThl BXOJAT B COCTaB OrochepnI?

64. KakoBa npoTsbkeHHOCTb 6uocdepbl 3eM/H 10 BepTUKATU?

65. Ko siB/ISleTCs 0CHOBOIIO/IOXKHHUKOM yueHus 0 bruocdepe?

66.  OxapakTepu3yiiTe CBONCTBA U (DYHKLIMH >KUBOTO BelljecTBa 6rocdepsi.

67.  [aiiTe onpesiesieHNsi OIOKOCHOTO BeIleCTBA T/IaHeThI.

68.  [laiiTe ornpejeneHuUs KOCHOTO BelleCTBa I/IaHeThl.

69.  [laiiTe onpeeneHys OMOTeHHOTO BEI|eCTBA M/IaHEeThI.

70.  Kak ocyliecTB/isieTCs TIOTOK SHEPTUU U KPYroBOPOT BelllecTB B Ouocgepe?

71. KakoBbI OCHOBHBIE 3Tarbl 3BOJIFOLMU Orochepsr?

72. Kak moppa3gensiercst 6uocdepa?
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73.  Uro Ha3bIBaeTcst Hoochepoii ¥ TIoueMy repexoj K Heil Ha 3emsie He OCYIIeCTB/ISIeTCs?
74.  Yto Takoe 6uopasHoobOpasue?

75.  Ponb pacTeHui U KUBOTHBLIX B Orocdepe 3emMim.

76.  PacckaxxuTe 0 Mepax OXpaHbl PeJJKUX )XKUBOTHBIX, [IPUBEJUTE ITPUMephI UX CI1aCeHUs OT
rubesnu.

77. Korpa B Poccun Hauanuces BeCTUCh KpacHble KHUTH?

78. OpraHu3Mbl, KaKUX KaTeropuii prcka 3aHocsitcsi B KpacHyto KHUTY?

79.  Haszosure gopmbl OOIIT u gaiiTe UX XapaKTePUCTHUKY.

80. B kakux OOIIT camblii CTpOryii OXpaHHBIN PEXKUM?

81. C Kako# 11e/1bi0 co3zatoTcsi 6rocdepHble 3aroBeHUKA?

82. Korpa u rje 6t co3ganbl nepebie OOTIT?

83. HasoBute u3BecTHbIe BaM 3aroBeHUKUA B Poccuu.

84. HazoBute nu3BeCcTHbIE BaM 3aKa3HUKU B Poccum.

85.  HasoBuTe M3BeCTHbIE BaM Hal[MOHAJ/IbHbIE TTAPKU Y TTaMATHUKY TTPUPOAbI B Poccuu.
86. Kakue OOIIT umetorcst B KocTpomckoi 06/1acTu?

87.  KakoBo 3nauennie OOIIT B pereHnn 3K0/0rn4ecKux npodsiem?

88. B uem onacHOCTb HCUepriaeMOCTH NPUPOJHBIX PeCypCOB?

89. Kakasi B3aMMOCBSI3b CYLL[eCTBYeT MeXKJy CTeleHbI0 MCI0/Ib30BaHUsl MPUPOJHbBIX
PEeCypCOB U 3arpsi3HeHUeM OKpY’Karolleil cpefibl?

90. ['po3ut 1 yesioBeueCTBy peCypCHbIN I0JI0f?

91. KakoBo aHTpornoreHHoe BO3/ieiiCTBUe Ha TUTOChepy?

92. OxapakTepu3yuTe 5p03H1I0 MOYB 1 TIPUUUHbBI €6 BOSHUKHOBEHUSI, TOC/Ie[JCTBUS.

93. [TpuBeauTe TIprMepbl OOPLOBI C 3pO3Hel MTOUB.

94. HazoBuTe UCTOUHUKU 3arpsi3HeHYs [I0UBBI.

95. UTo Takoe peKy/bTUBALIMA 3eMesb? YKaKUTe eé BU/bI U JTallbl.

96. Kak ocy1iecTBsitOT 6MOIOTHUECKYI0 PEKY/IbTUBALIHIO 3eMeib?

97. Urto Takoe atmMocdepa? CTpoeHHe U XUMUUECKHUM COCTaB aTMOC(hephI.

98. OxapakTepu3yiTe TpoLIeCChl, MpOTeKawIlre B aTMochepe: ILUPKYJISALUS BO3AYLIHBIX
MOTOKOB, CAMOOUHIIIeHUe, TIePBUUHOE 1 BTOPUYHOE 3arpsi3HeHus1 aTMoc(epsbl.

99. Ha3oBuTe UCTOUHUKM 3arpsi3HeHust aTMOC(hephl B TOPOJax U CeIbCKOW MeCTHOCTH.

100. Ha3oBure riobanbHbie POOIEMbI 3eMHOM aTMOCHEDHI.

101. UTo Takoe 030HOBBIM 3KpaH? B uéMm ero 3HaueHue M KaKOBbI ITyTH COXPaHEHUsI?

102. UTo Takoe CMOr M KaK OH BO3HUKAeT?

103. Ha3zoBuTe Mepbl 60pBEOBI € ITYMOBBIM 3arpsi3HEHHEM.

104. [IpuBesuTe OCHOBHBIE MeTOJbl OUMCTKM OTXOJALUX Ta30B MpPeANpUsATHN (Cyxue,
MOKDbIe, 3/1eKTpUYeCcKue, abCcopOLIMOHHbIE, a/IcCOpOLIMOHHbIE, KaTa/IuTUUecKue,
KOH/IeHCALIMOHHbIE).

105. KakoBa poJib 3e/ileHbIX HaCaKJeHWl B yIyUllleHUM KauecTBa aTMOC(hepHOro Bo3yxa?
106. KakoBo 3HaueHue BO/bI B IPUPO/ie, MPOMBILIEHHOCTH U CETbCKOM XO3SIMCTBe?

107. [IprBeauTe faHHbBIE O pecypcax MpPeCcHbIX BOJ U XapaKTepe X pacripefieieHus.

108. [aiiTe XxapaKTepUCTUKY TUAPOCPepbl 3eMIIH.

109. HazoBuTe UCTOUHUKHU 3arpsi3HEHUSI BOJHBIX SKOCUCTEM.

110. B uem onacHOCTB 3arpsi3HeHUs1 BOJHbBIX PeCypCoB?

111. Ha3zoBuTe criocobbl yTHUIM3ALMUA CTOUHBIX BO/I.

112. OxapakTepu3yiTe OCHOBHbIe MeTO/[bl OUMCTKM CTOYHBIX BOJ, (MexaHuuecKue, (pr3mnko-
XUMHUUeCKHe, XUMUUecKue, OMoXuMuueckue).

113. [Touemy HeoOxoAMMO OXpaHATh Oosi0Ta?

114. B uem cmbicT Mojend yCTOMUMBOro pa3BuTHs obiectBa? IlyTu ee peanu3zalyu B
Poccum.

115. Ha3oBuTe 3a/jaum crieljuaiucToB (300MH)KEHepOB U1 BeTepHHApPHBIX Bpaueli) 1o oxXpaHe

TIPUPOJIHOM CpeJpbl.
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116. OxapakTepusyiTe MPUUMHBI T700a/MbHBIX TPOOJIEM uesioBeuecTBa: JemMorpaduuecKuit
B3DbIB, COKpallleHWe TaXOTHBIX YTOJAWM, TO/0jJ, W3MeHeHUe KIuMaTa, O30HOBbIe [IbIPhI,
KUCTIOTHBIE JJOXKIN.

Bomnpocbl KOHTPO/IbHOM PadoThI Mo TeMe: «JKOJIOTUsI U 0XPaHa NPUPoAbl. Opranusm u
cpeaa. buocdepa u uenoBek»
Bapuanm 1
1. ChopmynupyiiTe 3aKOH KOHKYPEeHTHOT0 UCK/ItoueHus ["ayse.
2. Kakue (akTopbl OTHOCATCS K (PUTOT€HHbIM?
3.YUTo Takoe ajanranus opraHmusmar
4.CchopmynupyiiTe 3akoH biiekmaHa.
5. IlpuBesvTe MpuUMepkbl ajlanTalliyd >KUBOTHBIX K 3aCYILJTUBBIM YCIOBUSIM CpPe/ibl.
6. Chopmynupyiite 3akoH Illencdopa.
7. Uto Ha3bIBaeTcs )XKu3HeHHOW (opMotii ? TIpuBeuTe NpUMepbl )KM3HEeHHbIX ()OPM Y )KUBOTHBIX.
8. Cdhopmynupyiite 3akoHbI b. KomMoHepa.
9. Chopmynupyiite npaBuio beprmana.
10. [JatiTe onpesieieHHe aMeHCaTU3MYy.
Bapuanm 2
. Kakue rpynmbi abuoTHYeCKUX Y OMOTUUECKUX (haKTOPOB BbI 3HaeTe?
. Copmynupyiite 3akoHbl FO. Onyma.
. B uem crierjuuika 3akoHa TonepantHocty B. [lendopaa?
. MaiiTe onipeiesieHye MyTyair3my.
. [IpuBeuTe IpUMepHI afjanTallii PACTeHUH K 3aCyLL/IMBBIM yC/IOBUSIM CPeJbl.
. Kakue dakTopsl cpezibl Ha3biBatoTCs 3Aaduueckumu? OxapakTepusyiire Ux.
. ChopmynupyiiTe rpaBusio AJljieHa.
. Kakue dakTophb! Ha3bIBatOTCS IMMUTHUPYIOLIMMUA?
. [TepeunicIUTH TUMBI KOMOWHALIAM TOMOTUITAYECKUX PeaKI|i
10. ChopmynupyiiTe 3aKOH KOHKYPEHTHOTO UCK/IIoueHus ['ay3e.
Bapuaum 3
. IlpuBesyrTe KnacCU(PUKALMIO PACTEHUM 110 OTHOIIEHHIO K UHTEHCUBHOCTH OCBELLIeHUSI.
. B uem cmbici 3akoHa lendopaa.
. Cdhopmynupyiite 3aKkoH MuHMMyMa FO. JTubuxa.
. Iepeuncnvre dakTOpbl KOCMUUECKOTO BO3/EMCTBUS Ha 3eMJIHO.
. [aiiTe onpefieieHe KOMMEHCaIU3MY.
. [IpuBeuTe IpUMepHI aZjaNTallid >KUBOTHBIX K 3aCYILLTUBBIM YCIOBUSIM CPe[IbI.
. Ilepeuriciiire THUTIBI KOMOWHALIMI FeTEPOTUITUUECKUX PEAKLIUH.
. Chopmynupytiite npaBuso ['orepa.
. CopmynupyliTe 3aKOH KOHKYPEHTHOI O UCK/IroueHud ["ay3e.
10. Kakue (akTopbl OTHOCATCS K Tpymre oporpahruyeckux?

OO UlhA,WN -

O oONOUTL A WN -

N/13 : «Ikonoruyeckre npodieMbl COBPEeMeHHOCTH Y MyTH UX PeleHus» 3K0/102u4ecKull
npoekm: pecpepam+ npezeHmayus + cmeHeazema (paboma 6 maabix 2pynnax)
Temamuka MUHU-NPOEKMO:
'nobanbHoe U3MeHeHHe KiMMaTa
Herpaznanys rous
CokpaiiieHre 6ropa3Hoobpa3us
O30HOBBIE ABIPBI
KucnorHsle foxau
3arpsi3HeHHe OK0JI03eMHOI'0 KOCMUUECKOT0 MPOCTPAHCTBa
3arpsi3HeHUs1 peuHbIX 3KOCUCTEM
3arpsi3HeHre MOPCKHUX 3KOCHUCTEeM
Otxo/pl (Mycop) — KaK 3Kojiorhuyeckast mpobsiema

LN W=
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10. CokpalileHre JIeCoB U UX Jlerpajialiusi

11. OHepreTU4YeCKUU KpU3UC U IKOJIOTHS

12. Hemorpaduueckuii Kpusuc [demorpaduueckuii B3pbIB
13. HeratuBHOe B/iMsiHME )KUBOTHOBO/ZCTBA Ha 3KOJIOTHIO
14. Okonoruueckast cutyanust B KocrpoMckoii obmactu
15. PapnaivioHHoe 3arpsi3sHeHue

16. 3arpsis3HeHHe aTMocdepbl

IIpomMe)xXyTOUYHbINH KOHTPO/Ib 10 Moay/iro 111
KomnokBuym: «HaciegcTBeHHOCTh M H3MEHYHBOCTDb. DBOJ/IIOIMA OPraHU4YecKoro Mupa.
OCHOBBI 3K0/10TUH».
KomnbomepHoe mecmupogarue (TCk):
Tect f/151 KO/UIOKBHAYMa I10 MOy 3: «Hacie cTBeHHOCTh U USMEHUUBOCTD. DBOJIHOLIUS
opraHvyeckoro mupa. OCHOBBI 3KOJIOTHH» COCTABJISIETCS U3 TECTOBBIX BOIIPOCOB TEM 3TOI0
MOZYJIA.

Bomnpocel Ko/1/1I0KBHYMa:

1. HacnenctBeHHOCTh, M13MEHUHBOCTD U cpefia. [eHoTun u peHoTurl. MoaudukalimoHHast
W3MeHUMBOCTb. Hopma peakiuu.

2. JOMUHAHTHOCTE ¥ perieCCUBHOCTh. OTibIThI [. MeHesns. AmnenbHble TeHbl.
['oMO3UTrOTHBIE U TeTepO3UTrOTHbIE OPraHU3Mbl. MHOXKeCTBEHHBIN a/ljie/Iu3M.

3. He3saBucumoe pacnipesienieHve reHoB. JurubpuHble v TOJUTHOPHUIHBIE CKPEIMBAHKSI.
XPpOMOCOMHBIE OCHOBBI pacler/ieHWsl 1 He3aBUCUMOT0 Tiepepacripe/ie/ieHys TeHOB.

4. HacnencTBeHHOCTB, ClLieryieHHas C TT0/1I0M. MexaHW3Mbl TeHETUUECKOTO OTpe/ie/ieHus
roJa.

5. CoBpemMeHHast KOHIIeMys reHa. JIpobuMocTs reHa. KoHIenus «0uH reH — OuH
TIOJTUTIETTTU/I .

6. CTpyKTypa U CBOWCTBa reHeTU4eCcKoro Koza. TpumsieTHoCThb. HerepekpbiBaeMOCTb.
JInHeNHOCTh. BBIPOXK1€HHOCTD.

7. MeTtop! U3yueHrst Hac/Ie[ICTBEHHOCTH YesioBeKa. ['eHeanornueckuu, IUTOreHeTUUeCKUH,
TIOTTY/IILIMOHHBIM, OJTM3HELIOBBIN U MOJIEKY/ISIPHO-T€HETUUECKHE METOZbI.

8. TeHeTHUeCKasi MHIUBUAYA/TLHOCTb. PeKOMOMHALIWSI T€HOB U TeHeTHYe CKHUM
nonuMopdu3M. Bivkaliiive u OTjaneHHbIe TI0CeCTBUSI OJTM3KOPOACTBEHHBIX OPaKoB.

9. [Marosoruueckasi Hacae[CTBeHHOCTb. HacieicTBeHHbIE 00/1€3HU )KUBOTHBIX.

10. leHeTHMuecKye NMPUHLMIIBI AUATHOCTHKH, JIeUeHUsT U TPO(UIaKTUKK Hac/le/[CTBEeHHbIX
6osesHet.

11. IpencraBnenust 06 3BosoLu Ao Yapsb3a JapBuHa. DBOMIOIMOHHEIE TIPe/ICTaBIeHUs B

aHTUYHOM Mupe. MeTtadu3nueckue KOHLeNIMK 310XH Bo3pokaeHusi.

12.  lokTpuHa abuoreHe3a u ee orpoBep>keHue. Padotsr ®. Penu u JI. TTactepa. Pa3Butue
WJied o Noc/ie/loBaTeIbHOCTH M TpaHC(OpMaLM NpUPOAHLIX Tesl. Teopus spomonyu XK.
Jlamapka.

13. Y. /lapBUH U ero Teopus 3BOIIOLMM. [IBYKYyIMe CU/IbI 3BOJIIOLMA. MexaHu3m
ecTeCTBeHHOro oTbopa. 3HaueHre JapBUHM3MA /I/Isi pa3BUTHs OMOIOTUH.
14. CoBpeMeHHbIe Tpe/iCTaB/IeHNs 0 IPOUCXOXKAEHUU KU3HU. KpealjuoHUCTCKYe

KOHLlenuu. KoHLIeNnuu eCTeCTBEHHOI0 IIPOUCXOXKIeHHe )KU3HU Ha 3eme. Kocvuueckoe
MIPOUCXOXKJeHue. ['unoresa naHcrnepMuu. 3eMHOe TIPOUCXOXKIEeHUe.

15. Teopust A.W. OnapriHa. Mojienb mpedbuoTHYe CKOM 3BOJTIOIUM.

16. Xo[, T/1aBHbIe Harpas/ieHUs U JoKa3aTe/IbCTBa SBOJIIOLVH.

17. OcHOBHBIe 3Tarbl pasBUTHS KM3HU Ha 3emJie.
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18. YueHre 0 MUKPO3BOJIIOL[MM U BUI000pa3oBaHue. Kpurtepuu Buja. MexaHU3MbI
BHI000pa3oBaHMs. AJIIONaTPpHUUECKOe U CUMIIaTpryecKoe BUj000pa3oBaHre. MrHOBeHHOe
BUZI000pa30BaHue. YCTOWUMBOCTh BUJIOB.

19. [Torynsimyst, KaK 3/ieMeHTapHasi e[JUHHILIA YBOMIOIMU. 3aKoH Xapau-BatiHbepra. PaboTbl
C.YeTBepHKoBa.

20. @aKTOpbI IBOJIIOLMU: USMEHUNBOCTb, MUTPALIUS, MTOIY/ISALIMOHHbIE BOJIHbI, U30JIALINS,
6opbba 3a cyljecTBOBaHHe, eCTeCTBEHHBIN 0TOOP, /petid reHoB.

21. Bsrispl Ha aHTponoreHes B pouuioM. AHTUYHbIe TIpeficTaB/ieHus. ['unoresa
a”ponorene3sa JK.J/Iamapka. HayuHasi Teopusi autporioreHesa Y. /IapeuHa.

22. KoHuenuyis )KKBOTHOrO MPOXCXOXKeHHS uesioBeKa. MecCTo yesioBeka B CUCTeMe
JKMBOTHOTO Mupa. CX0ACTBO U OT/IMUME YesIOBeKa U JKUBOTHBIX.

23. [IpoucxoxeHre yesioBeKa. JTarlbl aHTPOIIOreHesa.

24.  Pachl ¥ UX NIPOUCXOXK/eHHe. DKOoruyeckoe pa3Hoobpa3ue COBpeMeHHOT0 YesloBeKa.
25.  Abuoruueckue ¢akTopbl. O0IIHe 3aKOHOMEPHOCTH IeHCTBUS aOMOTHUeCKHX (DaKTOpOB
Ha )KMBbIe OPraHU3Mbl. AJlaNTalliy OPraHU3MOB K Ba)KHEHIIINM abnoTHUeCKUM (aKTopaM Cpefbl.
26. Bbuornueckue ¢akTopsl. @opMbI OMOTHYECKUX OTHOLIEHHUI: MYTyaIn3M, KOMMEHCATI3M,
«KepTBa-3KCITyaTaTop», KOHKYpeHLIYs1, aMmeHcanni3M. HeliTpanusm, kak ocobast popma
OMOTHUECKUX OTHOILIEHUH.

27. @DakTOopkI 3al[UThl OpraHu3ma (MMMyHUTeT). OCHOBHBIE 3all{UTHbIE CTPYKTYPhI
opranusMa. OxpaHuTesbHasl PoJib UMMYHHUTeTa. VIH(eKLMOHHbI UMMYHUTET. BpoXK/1eHHBbIH
VIMMYHUTeT.

28.  OcHOBHbIe Cpe/ibl )KU3HU U aflalTalliy OPraHu3MoB K HUM. JKu3HeHHbIe (hOpMbl
OpraHu3MOB.
29. Oxkosorus onysisaLpid. O61Me MOMy/IALMOHHbIE XapaKTepUCTUKU. Bo3pacTHasi u TooBast

CTPYKTYypa nomnyssiuu. TeppuToprasibHble OTHOLLEHUS B TTOMY/SLUU. [ pynnoBas opranusanys
JKUBOTHBIX. DdekT rpynmbl. [JJoMuHUpOBaHKe U Mepapxusi. Peryssius uucieHHOCTH.

30. [Togpa3penenus v rpaHuilbl 6rocdepsl. TuIel BeljecTB B 6uochepe. Ornpeaenstolias
POJIb KUBOI'O Bell|eCTBa.

31. Okosiornyeckue cucreMbl. CTpykTypa U GyHKLUs 3KOocucTeMbl. OCHOBHBIE
(hyHKLIMOHa/IbHbIe TPYMIIbI: NPOAYLIEHThI, KOHCYMEHTHI, peAlyLieHThl. Llenu nuraxusl.
Tpoduyeckue ypoBHU. JHepreTuyeckue NpoLecchl B 3KOCHUCTEME.

32.  YcronuuBOCTb 3KOCUCTeM. OCHOBHBIE TUIIbI JUHAMUKU 3KOCUCTEM U UX TIPUUMHBI.
JKo/Iornyeckre Cykueccuu. [IpofyKTUBHOCTE SKOCHCTEM Ha Pa3HbIX CTaAUSIX CyKLIeCCHUH.
KnumakcHbie coo0iriecTBa.

33. Buibl 3arpsisHeHnl OKpy»Karolleii MpUPOAHON cpefibl: (hr3nuecKre XMMUUecKue U
Ouonornyeckue. VX BvsiHYE Ha OPraHU3M Ye/I0BeKa, )KUBOTHBIX U PACTEHUM.

34. BinsiHMe oTpacsieit HApOJHOTO X031 CTBa Ha COCTOSIHME OKPY>KaroLer MPUPOJHON
cpefpbl.

35. Kpyrosopor BelecTs.

36. l'ennast uvxenepus. Beisenenve [IHK. @epMmeHThI-pecTpuKTassl U pectpukims JHK.
37. Knerounas nnxenepus. KietouHast MH)XeHepUsi y )KUBOTHBIX U UejlOBeKa.

Tabsuia 5 — Kpurepun orjeHKH c(hOpMHUPOBAHHOCTU KOMITETEHITUM

Ko 1 HaMeHOBaHKe Kputepuu olieHMBaHUsI CHOPMHUPOBAHHOCTH KOMITETEHI[UH
WH/IMKATOpa JOCTH)XEHHSI YaCTH KOMITETEHI[HH)
KOMIIETeHIUH (4acTH Ha 6a30BOM ypOBHE Ha IMOBBIIIIEHHOM YPOBHE
KOMIIeTeHLUH) COOTBETCTBYET OIeHKe COOTBETCTBYET COOTBETCTBYET
«y[IOBJIETBOPUTEIbHO» | OL[EHKE «XOPOILIO» OLIEHKE «OT/INYHO»
50-64% ot 65-85% ot 86-100% ot
MakCHUMa/bHOro basia MaKCUMaJIbHOTrO MaKCHUMaJ/IbHOI'O
Oana Oanna
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OITK-1.1 UJI-1 onk-1

3Harsb:

- CUCTEMATHUKY 1
buropa3HoobOpasue
OpraHU3MOB;

- TIpaBW/Ia JIMYHOU TUTHEHBI
ripu paboTe C KUBOTHBIMH;

TOPSIZIOK ~ MCCJIeIOBaHUS
OpraHoB u CUCTEM
opraHu3ma npu
orpe/ie/IeHuN ero
OMOOrMUeCcKoro craryca
-3aKOHOMEPHOCTH
(yHKI[MOHUPOBaHUSI
OpraHu3MOoB pa3HbIX

YPOBHel OpraHv3aliyy;
OIIK-1.2 -2 onk-1

YwMmerts:

- TIPOBOJUTD J1ab0OpaTOpPHbBIE
u (dyHKI[MOHA/TbHBIE
WCCIIeOBaHUsT
Heo0XOUMbIe ISt
oripeZiesieHust
Ouo/IOTHYeCKOTO  CTaTyca
OpraHusma, 0OBSICHATh
TIPOLIeCChl, TIPOMCXOJSIINE
B OpraHuM3Me, C TOYKHU
3peHust
00111e6M0/I0rMUeCKUX
3aKOHOMEpPHOCTeH;
OIIK-1.3 -3 ork-1
Bnapets:

-MPAKTUYECKUMH HaBbIKaMU
[IPUMEHEHUSI K/IaCCUUeCKUX
METO/IOB UCC/Ie[OBAHUS 1
WCII0/Ib30BAaHUSI OCHOBHBIX
OM0JIOrHUeCKUX 3aKOHOB B
oripe/ie/IeHUN
610/I0rMYeCcKOro cTaTyca
OpraHu3mMa W IpoBe/eHHUsI
ayT3KO/IOTHYeCKOro
HCC/IeZIOBaHUS.

He coBcem TBepzo
BJIa/leeT MaTepraaioM
10 TeMaM MOy,
3HaeT TOJIbKO OCHOBHbIE
TeopeTUuecKue
TI0JI0’KEeHHsI U3y4aeMOro
KYpCa, BBIIOJTHSIET
TeKyl1ue 3a/laHus 110
pucuurivHe. [pu
OTBeTax JI0MyCcKaeT
MaJjIoCyL|eCTBEHHbIe
MOTPELLHOCTH,
VICKa>KeHUsI JIOTU4eCKOun
1ocJieloBaTeIbHOCTH
13/1araeMoro
MaTepuasa, HeTOUHYHO
apryMeHTaLuo
TeopeTUUeCKuX
TI0JI0’KEeHUH Kypca.
YMeeT n1poBOUTH
WCC/IeJOBaHUS
HeoOXoIuMbIe JI/IsT
oripefiesieHUst
OM0JIOrMYeCKOro
cTaTtyca opraHusMma.
Bnageet HaBbIKaMu
TIpOBeJleHUs
ayTIKO0JIOrM4eCcKoro
WCC/IeJOBaHUS

ITo cyectBy,
OTBeYaeT Ha
MOCTaB/IEHHbIE
BOTIPOCHI, TBEP/I0
YCBOUJT
MpOrpaMMHbIM
MaTepHaJl 1o TeMaM
MOJyJIs, TPaMOTHO
usnaraert ero 6e3
CyILeCTBEHHBIX
OIIMOOK, TIPUBOAUT
(hbopmy/IpPOBKU
onpejie/IeHUH.
Pemaer
CUTYyaI|MOHHbBIE
3a7iaum.

YMmeer nnpoBoguUTh
HCCIIeIOBaHMS
HeoOXOoAuMBIe [1/1s1
oripeieNIeHust
OHMOOrMUeCKOro
cTaTyca opraHusMa.
MokeT 0OBSICHUTD
TMIPOLIECCHI,
MIPOUCXO/SIIINE B
opraHu3Me Ha
pa3HbBIX YPOBHSIX
OpraHu3aI[|u C
TOUKH 3pPeHust
00111010 I0rMUEeCKH

X 3aKOHOMEPHOCTEeM.

Bnapeet HaBBIKaMu
TIpOBe/IeHusI
ayTIK0JIOTUYeCKOro
HCCJIe/IOBaHUS.

[IpuHuMaer
aKTUBHOE yJacTHe B
X0/ie TIPOBeZIeHusT
3aHSTUH, IPAaBUIbHO
OTBeuaeT Ha
TIOCTaB/IeHHbIe
BOTIPOCHI, YCBOMJI
MaTepHaJl B [IOJITHOM
o6beMe ¥ CBOOO/IHO
OPUEHTHUDPYETCs TI0
TeMaM MOJYJIs,
yMeeT BepHo,
apryMeHTHPOBaHO U
SICHO W3/1araTh
MaTepHas Npu
pelieHur
CUTYaIIMOHHBIX
3aza4u. Bnageer
HaBBbIKaMHU
oripefiesieHUst
O1OoIOTHYeCKOTO
cTaTyca opraHu3ma.
MoskeT 00BSICHUTD
TIPOLIeCChI,
TIPOMCXO/SAIIINE B
opraHusMe Ha
Pa3HBIX YPOBHSX
OpraHu3al[|u C
TOUKH 3pPeHusI
ob111ebroioruuecKu
X 3aKOHOMEpPHOCTeM.
Bnageet
MIPaKTUYeCKUMU
HaBbIKaMHU
TIPOBe/IeHUsT
ayTIKOI0TMUeCKOro
WCCIIeIOBaHUS U
MIPaKTUYECKUM
TIpUMeHeHreM
K/IaCCUUYECKUX
METOZIOB
WCCIIe/IOBaHMS U
TIPUMEHeHWSI
OCHOBHBIX
OMOJ/IOTHYeCKUX
3aKOHOB B
oripe/ieIeHUN
O1OIOrUYeCKoro
cTatyca opraHusMa

3 OIIPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOYHON ATTECTAIIN

153




dopma NpoMeKyTOYHOM aTTecTaly Mo AUCLIUILIMHE:

Cemectp Nel /3auer (Mogysns I, Moaynsll)

Cemectp Ne2 / Ok3ameH (Mogyssb 11, Moayns III);

[TpomexxyTouHas arTecTalus Mo JUCLMIIIMHE TTIPOBOJUTCS C UCIIO/Ib30BaHKWEM 3a/laHuM [1/1s1
OLIeHKM C()OPMUPOBAHHOCTH KOMIIETEHLIUIA 110 BCEM MOAYJISIM, BXOJSLIUM B CTPYKTYPY
JUCLIATITUHBI 32 KaXK/IbIM yUueOHbIM cemMecTp.

O1eHOYHbIe MaTepUa/ibl M CPeJCTBA /I/I IPOBePKH
copMHpOBaHHOCTH KOMNETeHUH

Ko 1 HauMeHOBaHMe KOMIIeTeHI{UH
OTIIK-1 criocobeH onpesienaiTh OMOTOTUUECKHM CTaTyC M HOPMaTHBHbIE KITMHUUECKHe
TI0Ka3aTe/ I OpPraHoB U CUCTeM OpraHM3Ma >KUBOTHBIX

BHAaHI/IH 3dKPbITOr0 THUIId

CemelicTBa 00beAMHAIOTCA B CHCTEMAaTHKe. ..
Bbibepume HeCKO/bKO NpasuibHbIX 6APUAHMO8 U3 NPeOI0HCEHHbIX 8APUAHMO8 0Meemos

+pacTeHull — B OPSAKU
+>XUBOTHBIX — B OTPSI/IbI

pacTeHUl — B OTPSIbI

>KUBOTHBIX — B TIOPSJKHA
JKUBOTHBIX U PACTEHUN — B OTPSI/IBI

3a}Z[aHl/Iﬂ OTKPBITOr0 THUIIA

MeTtop ucc/iegoBaHusi B 0M0/10THH, MMUTHPYIOIUAHA MPOLECChI, KOTOPbIe HeJIb3s
00HAPY)KUTH NPH HEMOCPEACTBEHHOM HX Ha0/II0JeHUH — ITO .
[TpaBU/IbHBIM OTBET: MO/IeTUPOBaHUe

B monekysine THK TumMupnioBsie HyK/1e0THABI cocTaBasalOT 10% oT o0miero Kosmuecrsa.
OnpepenuTs NPOLIEHTHOE CO/ieP)KaHKe IPYrUX BUAOB HYK/IEOTHAOB (0meem nosicHume).
[TpaBunbHbI oTBeT: CornacHo npasunia Yaprpadgda A=T, I'=1]

OTCHO/Ia aleHUIOBBIX HYK/1eOTUTOB TOXKe 10%, COOTBETCTBEHHO Ha [J0JIt0 HyK/Ie0TH/0B
CO/leprKalluX a30TUCTble OCHOBaHUSI T'yaHWH W LIUTO3UH nipuxoautcsi 80% (BmecTe),
COOTBETCTBEHHO I'yaHU/0BbIX 40 % U LUTHUAUIO0BBIX TOXe 40%

A=10%, I]=40%, I'=40%

YeM nepBHYHAA CYyKLieCCHUsl 0T/IMYAETCs 0T BTopuuHoi? IlpuBeauTe npuMepbl IepBUYHOMN
Y BTOPMYHOU CYyKI{eCCHM.

[TpaBubHBIN 0TBeT: CyKIjecCusi — 3TO MOCTeleHHasi, HeoOpaThMasi, HarpaB/ieHHasi CMeHa
OJJHUX OMOLIeHO30B JPYTUMH Ha OJJHOM U TOU >Ke TepPUTOPHH T10/] BIUSIHHAEM ITPUPOJHBIX
(hakTOpOB WM BO3/EMCTBUS UeoBeKa.

[Tpu nepBUYHOM CyKLIeCCUM 5KOCHCTeMa TOSBIISIeTCSl HA TOM MEeCTe, T/le paHbllle HUUero He
pocyio (He OBIJIO TIOYBHI).

BropuuHasi cykiieccust MpOMCXOJUT MyTeM BbITeCHeHHUsI OJHOM 3KOCHUCTeMBI Apyrou mbo Ha
MecCTe MCUe3HOBEHHSI SKOCHCTeMBI B pe3y/ibTaTe KaKoro-mbo MpouciiecTBys (HOBast
5KOCHCTeMa BO3HMKAeT Ha MeCTe, T/le y)Ke eCTb I1JI0/JOpPO/iHas [104Ba)
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[Tpumep nepBHUYHOMN CYKL|eCCUU — 3apacTaHie BYJIKaHUUeCKUX CKJIOHOB I0C/Ie U3BeprKeHus],
NpyUMep BTOPUYHOM CYKL|eCCUY — 3apacTaHue Tapy I10c/Ie JIECHOTo Moykapa

OKoHuaTe/IbHbIe pe3y/ibTaThl 00yueHusi (GopMHUpPOBaHKsA KOMIETEHIIHMI) OTIPeAe/TAI0TCA
MOCpe/ICTBOM MepeBoja 0a/I/10B, HAOPAHHBIX CTYJeHTOM B MPOLecce 0CBOEHHS
AUCLUIUIMHBI, B OLIeHKH:

— 6a30BbIi ypoBeHb CPOPMUPOBAHHOCTH KOMITETEHL[UH CUMTAETCS JOCTUTHYTHIM eC/v
pe3y/bTaT 00yUYeHHs COOTBETCTBYET OL[eHKe «yJ0B/IeTBOPUTEbHO» (50 10 64 peHTUHIOBBIX
6asoB);

— TIOBBIIIEHHbIN YPOBeHb C(HOPMUPOBAHHOCTH KOMITETeHL[UN CUATAeTCs IOCTUTHYThIM, eC/T
pe3y/ibTaT 00yueHusi COOTBETCTBYET OLIeHKaM «X0poIio» (65-85 peMTUHIOBBIX OaslyIoB) U
«OTJIUYHO» (86-100 peHTHUHIOBBIX OAJIIOB).

4 TIOPSIIOK ITPOBEJEHNA ITIOBTOPHOM
IMMPOMEXYTOUYHON ATTECTAIIN

dopma MpoMeKyTOYHOM aTTeCcTalyy M0 JUCLIUI/IMHE 3a4eT/3K3aMeH.
[ToBTOpHAst MpOMe)KyTOYHAs aTTecTalys M0 AUCLIMIIIMHE TPOBOJUTCS C UCII0J/Ib30BaHEM
3aJlaHUM [1J151 OL[eHKU C(hOPMUPOBAHHOCTU KOMIIeTeHIM Ha 6a30BOM YPOBHE TI0 BCEM MOJYJISIM,
BXOZSLUM B CTPYKTYPY JUCLIMIUVIMHBI 3@ CEMECTP, [10 UTOraM KOTOPOTO CTYZeHT UMeeT
aKaJleMUUeCKYH0 3a/J0JKeHHOCTb.
Ilpumeuanue:
[oroHUTeIbHBIE KOHTPOJIbHBIE UCITBITAHUS TIPOBOASTCS /I/Is1 CTY/IeHTOB, HabpaBIIMX MeHee 50
0a10B (B cOOTBeTCTBHH C «I10/I0’KEHHEM 0 MOY/TbHO-PEUTHHIOBOM CHCTEME» ).
OueHoUHbIe MaTepHaJIbl U CPeJCTBA MPOBe/ieHNs IOBTOPHOI MPOMEe)XXYTOUHOM aTTecTaluu
Omnpoc o moayro 1.
Bonpocbl 05 onpoca:

1. Otarbl pa3BuTHs buosorur. Kinaccudukarysi 6Mosoruueckux Hayk.

2. MeTo/pl OMO/IOTHYECKUX UCCIIeIOBAaHUM.

3. Vcropusi pa3BuTHsi OUOIOTHN:

4. [TpuHLKMITEL ¥ MeTOABI KnacCH(dUKALIMK OpraHUu3MOB. VICKyCCTBeHHbIe CUCTEMBI.
Knaccugukaiysi opraHn3MoB I0 XO3SMCTBeHHbIM Mpr3HaKkaM. EcTecTBeHHbIe CCTEMBbI

5. OO61me cBoiicTBa BUPYCOB. [IponcxoxkeHrie BUPYCOB. BUpyChI )KUBOTHBIX, paCTeHUN U
GakTepHid.

6. Hapuapcreo dosimepHbie opranu3mbl (Procaryota). IlapctBo Jpobsinku (Mychota).
OcCo6eHHOCTH CTPOEHHsT U TeHeTHUecKast OpraHu3alfusi.

7. BakTepuu u ux 6uonornyeckre 0COOEHHOCTH.

8. bakTepuanbHbie 60/1e3HU )KUBOTHBIX U Ue/IOBeKa.

9. Lapcteo Pactenus (Plantae). OcobeHHOCTH CTpOeHHsT M MeTaboJIM3Ma paCTUTeTbHOU
KJ/IeTKH.

10.  TlomuapctBo barpsinku (Rhodophyta). Mecta o6utanus. PasmMHOKeHHe. X035IICTBEHHOE
3HaueHue.

11.  TopuapctBo Hacrosiue Bogopociu (Phycobionta). BugoBoe u Mmopdosoruyeckoe
pa3Hoobpasue. 3eneHble Bogopocau. [uatomen. Byprie Bogopociu. Posb B mpupose.
12.  Lapctso I'pubs! (Fungi). OcobernHocTH cTpoeHus ¥ HHU3UOIOTHUYeCKUX (QYHKIA.

CumbuoTHYeCKre OTHOLLIEHUs TPUOO0B C pPYyTMMU opraHu3MamMu. HacTosiiiye rpuobl.
Oomurietsl. JInmanHuky. Pomb B ipupoge.

13. [MoauapcTBo Bricime pacrenus (Embryophyta). Pacunenenue Tena. YepegoBaHue
rokosieHn. OcHOBHBIe OTAesbl Boicimx pactenuii. HarpasieHus: 3Bo/roLumn
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14.  LlapctBo ’KuBoTtHble (Animalia). OcobeHHOCTH CTpoeHUs U MeTabo/M3Ma )KUBOTHOM
kneTku. [Toamapcrso ITpocretimue (Protozoa). BaskHelime opraneibl. CriocoObl
pasMHOXXeHUs U yepejoBaHue IToKosleHui. Posb B ipupoge. Ilapasutrueckue npocreuiiye.

15.  TloguapctBo MHoroknerouynsle (Metazoa). XapakTepucTHKa U (puioreHeTUUECKHE CBS3U
TUNIOB MHOTOK/IeTOYHBIX.

16.  Becrno3BoHOUYHbIe — 0COOEHHOCTH OpPraHU3aL[ii OCHOBHBIX IPe/CTaBUTeeH.

17. Twumn TTo3BoHOUYHBIE; 0COOEHHOCTH OpPTraHU3aLK, OCHOBHBIE ITPe/ICTaBUTETH,
MHOroo0pasue, poJib B 3KOCUCTEMAax

18. Krnacc Miekorurarolijrie; OCHOBHbIE XapaKTePUCTUKH Kiacca. OcobeHHOCTH
OpraHu3alu, TUMbl Me)KBU/IOBbIX B3aMOCBS3€H.

19. CpaBHUTe/IbHAsA XapaKTePUCTHUKA OeCTI03BOHOUHBIX

20. Knaccudukaius u ¢punoreHetTudeckue cBsisu XOpZ0OBbIX.

21. CpaBHHTe/IbHasi XapaKTePUCTUKA XOPAOBBIX.

22. XapakTepuCTHKa U BUZIOBOE Pa3HOOOpa3ue OTPSiIOB M/IEKOTTUTAIOII[HUX.

Omnpoc no moaysam 11, 111
Bonpocbl u 3a0ayu 0415 onpoca:

1. CyuHocTb 1 cyoctpar >xu3Hu. JKu3Hb Kak ocodast hopMa CylijeCTBOBaHUSI MaTEPUH.
Cy6ctpar >xu3Hu: HykienHoBble KuciaoTel (JJHK u PHK) u 6enku.
2. CsoiictBa »uBoro. CrieriupuuHocTh opranu3anyi. OOMeH BeIecTB U SHEPrHH.

Ynopsil04eHHOCTb CTPYKTYPHL. LleIocTHOCTD U AUCKpeTHOCTh. CaMOBOCIIPOM3BeleH e U POCT.
HacnecTBeHHOCTh ¥ U3MEHUUBOCTD. Pa3ipa’kKUMOCTh U [BIKeHue. Perynsius u obpaTHast
CBfI3b.

3. YPOBHM OpraHu3alvy XMBOTO: MOJIEKY/ISIPHO-TeHeTUUe CKUH, K/IeTOUHbIM,
OpraHu3MeHHBbIH, MO/ ISIIMOHHO-BU/I0BOM, O1oreoljeHOTHUeCKUH, GruochepHbIit
4, OnemMeHTapHbIA COCTaB KeTKU. HeopraHnueckue coejuHeHus. 3HaueHHe BOAbI IS

JKHU3HeaeATe/IbHOCTH KJ/IeTOK. OpFaHI/II—IECKI/Ie CoeJHeHud: 6eJ'IKI/I, yrieBoAbl, JTUIMUALI U
JIMTIONJbI, HYK/IEMHOBBIE KMCJIOTHI

5. Xumnueckoe crpoenue v ctpykrypa JHK. Oco6eHHOCTH CTpOeHUs HyK/IeoTH/IA.
[TepBruHas, BropruHas ¥ TpetuuHas crpykrypa JHK. Jlokanmmsauusa JHK B Kietke.
6. SflnepHbie (XpOMOCOMHBIE) leTeDMUHAHTHI Hac/ieACTBeHHOCTH. BupycHbiii reHoMm. PHK- u

IHK-conepxarpe Bupychl. ['eHoMm nipokapuot. Hykneons 6aktepuii. [eHOM 3yKapHOTOB.
CaresmutHas JTHK.

7. OKcTpasiiepHble (3KCTPaxpOMOCOMHBIE) leTePMUHAHThI HaC/1eCTBEHHOCTH.
bakrepuanbHbIe M1a3MUbl U UX OHoornueckoe 3HaueHre. Mutoxonapuanbhbeie JTHK y
JKUBOTHBIX. ['eHOM Xj10poryiacToB pacteHud. JIpyrue gopmsl skcTpasgepHbix JTHK.

8. Tpanckpunuus u Tpancasaius. Cuare3 PHK. Crninavicunr. Pons Tpancrioptaeix PHK.

9. Penmukauysa [JHK. OcHoBHBIe 3Tansl peryivkauyy. Ponb epmeHTOB. YBoeHUe
XPOMOCOM U UX Cerperauysi B JO4epHUE KJIeTKHU.

10. Myrtatuu. [IprurHbl myTaimii. CioHTaHHbIE U UHAYLIUDOBaHHbIE MyTal[uu. 3HaueHue
MyTalU{ JJ1 OpraHusMa U 1 3BOJIIOLIY BHUJA.

11.  T'eHepaTuBHBIe U COMaTH4eCKHWe MyTaliy. ['eHHbIe, XPOMOCOMHBIE ¥ TeHOMHbIE MyTallUHU.
[Tonmu- 1 reteporuionus. Vcronb3oBaHue NMOMUIVIONAWA B CenleKLuu. Pertaparys moBpexxjeHum
JHK.

12. CTpyKTypHO-(PyHKIIMOHa/IbHAs OpraHu3aliysi MpOKapuoTHUeCKUX KieToK. CTpoeHMe
K/1eTOuHOM 000/10uk. OCOOeHHOCTH TeHeTUUeCcKoro Marepuasa. OpraHoubl U BK/IFOUEHUSI.

13. CTpyKTypHO-(DyHKIIMOHA/IbHAsi OpraHu3aLiysl 5YKapruoTHYeCKUX K/IeTOK.
Mopdonorrnyeckoe 1 pyHKLIMOHAIbHOE pa3HOOOpa3ue KieToK. MeMbpaHHast cucteMa.
[TuTornyiasmarnuecknid MaTpukc. Knetounsle oprasesiel. ['eHeTHueckuil Marepuarl.

14.  Pa3MHOXeHMe KJIeTOK. MUTOTUUECKOe /lefieHre U ero O1uosoruueckuii cMoici. ®asbl
MHTO3a. MUTOTHUEeCKasi akTUBHOCTb pa3/IMuHbIX TKaHeu. [IpsiMoe meneHve (aMUTO3).
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15.  Ctpoenue u HpyHKIMU OpraHesiT LMTOIIa3Mbl, 00eCrieuyrBaroLuX MpoLiecc
JKU3HE/IeATeTbHOCTH K/TETKH.

16. Appo. lenenve. MuTo3 u amuTo3. Meiio3. Cxo/CTBa, pa3MuMsi MUTO3a M Meio3a, UX
3HauyeHue B IIpUpPoOJie

17. Anabonmm3m u karabommsm. Poinb AT® B sHepreTHuecKHx Ipoijeccax. ABTO- 1
reTepoTpodHbIe OpraHu3Mbl. A3pobHOe 1 aHa3poOHOe /bIxaHue. Perymsips MeTabonm3ma.
18. [TocTynieHue BellleCTB B K/1eTKU. [1aCCUBHBIM TPAHCIIOPT BEILIECTB B K/IETKY.
Karanusupyemas auddysusi. AKTUBHBIN MlepeHoC. DH/IOLMTO3.

19. ®ortocuHTe3. [TnaHetapHas posib (hoTocuHTe3a. DTarnbl poTocuHTe3a. Posib AT® u
HA1®.

20. XemMocuHTe3. OCHOBHBIE I'PYIITTbI XeMOCHHTE3HUPYIOIUX OaKTepUH.

21. Becnonioe pasmHokeHre. PerpoyKTHUBHBIN NIPOLIeCC Y BUPYCOB. BeretatuBHoe

pasMHoXeHue. [enenvie. MHOXecTBeHHOe ZiesieHne. @parmenTanus. [loukoBaHue.
Cniopoobpa3oBaHue. BeretaTuBHOe pa3MHOKeHHEe pacTeHUH.

22.  TlonoBoe pa3MHOXeHUe. KoHblorauys ¥ TpaHCAYKLMS Kak (hOpMbI 110JI0BOTO TpoLiecca.
Konynsiiyist y 0JHOK/IETOUHBIX OpraHru3MOB. ['ameToreHe3. OCHOBHBIE 3Tarbl ¥ OMOIOTHYeCKHMA
cMbICa Meiio3a. CriepmaroreHes ¥ OBOTeHe3.

23. OcemeHeHue U OIUIOA0TBOPeHUe. Hapy)KHOe Y BHyTpeHHee 0CeMeHeHUe. 3UroreHes.
[TapTreHoreHe3 (eCcTeCTBEHHbIM U UCKYCCTBeHHbIN). AHporeHes3. 'mHoreHes. [IBoitHoe
OTJIOAOTBOPEHME Y 1|BETKOBBIX PaCTeHUH.

24, YepenoBaHue nokoneHu. ['arioniHbie U JUTIIOWHBIe ¢a3bl pa3BuTus. [lepBruuHOe
yepeZoBaHue MoKosieHuH. [TosoBoe u 6ecrionoe rokosienue. 'ametoduT U criopoduT y
pacTeHuii. BropuuHoe yepefioBaHue nokosieHUH. ['eTeporonusi. MeTtareHes.

25. [Tonoroii gumopdu3M. brosioruueckrii CMbIC/ MOIOBOTO AUMOpGhH3Ma.
lepmadpoauTtr3m. VICTUHHBIN U JI0>KHBIN repMadpOAUTH3M Y )KUBOTHBIX. [epMadpoauTrsm y
pactennid. OZHOZOMHBIE U [IBYZIOMHbBIE pacTeHus. bruosiornyeckas posib 10JI0BOrO Pa3MHOKEHUS.
W3oramusi, anu3oramusi U ooramusi. JKUBOpoXX/jeHre U ero 610IoruuecKuii CMbICIT.

26. OHTOTreHe3, ero TUIILI U ieproan3alus. [TIoHsTHe 00 OHTOreHese.

27. HacnenctBeHHOCTh, U3MEHUHMBOCTD U cpefia. [eHoTun u peHoTurl. MogudukalimoHHast
M3MeHUMBOCTb. Hopma peakiumu.

28. JOMVMHaAHTHOCTB U peLiecCMBHOCTb. OmnbIThl [. MeHpens. AiesibHble reHbl.
['oMO3UroTHBIE U TeTepO3UTrOTHbIE OPraHU3Mbl. MHOXKeCTBEHHBIN a/lieIu3M.

29. He3saBucumoe pacnipesienieHve reHoB. JuruOpuHble v TOJUTHOPH/IHBIE CKPEIMBAHKSI.
XPpOMOCOMHBIE OCHOBBI pacLier/IeHWs: U He3aBUCUMOT0 Tiepepacripe/ie/ieHust TeHOB.

30. HacnencrBeHHOCTS, cLierieHHas C 110/10M. MexaHu3Mbl TeHeTUUeCKOro Orpe/ie/leHUst
ToJIa.

31. CoBpeMeHHast KOHIeTIus TeHa. [IpobumMocTs reHa. KoHILeNus «oivH TeH — OfWH
TIOJTUTIETITU/» .

32. CTpyKTypa ¥ CBOMCTBa FeHeTUUeCKOro Koja. TpunietHocts. HenepekpbiBaeMOCTb.
JInHeNHOCTh. BBIPOXK1€HHOCTD.

33. MeTto/p! U3yueHHst Hac/e[ICTBEHHOCTH YesioBeKa. [ eHeanornueckuu, IUTOreHeTUUeCKUH,
TIOTTY/IILIMOHHBIM, OJTM3HELIOBbIN U MOJIEKY/ISIPHO-T€HETUUECKHE METOZbI.

34. TeHeTHUeCKasi MHIWBUAYA/TLHOCTb. PeKOMOWHALIMSI T€HOB U TeHeTHYe CKUM
noimMopdusm.

35. [Marosoruueckasi HacaeCTBeHHOCTb. HaciecTBeHHbIe Oome3HU. ['eHeTHUECKHEe
TIPUHLIUATIBI TUArHOCTHKHU, JIeUeHUs U TPo(UIaKTHKA HacleCTBeHHbIX 00/ie3Hel.

36. [eHeTHUeCKre MPUHLIWITBI JUAaTHOCTUKY, JiedeHUs] U TTPO(UIaKTUKY Hac/le[ICTBeHHbIX
6osnesHet.

37. I[TpencraBnenus 06 sBosmoiyu Ao Yapsp3a [lapBrHa. DBOJTIOLMOHHBIE TIPE/ICTaBIeHHS B

dHTUYHOM MUpe. METa(l)I/BI/I‘JECKI/Ie KOHILEIMLKXK 3I10XHU BOBPO)K,E[GHI/IH.
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38. HokTpuHa abuoreHe3a u ee oripoBep>xeHue. Pabotel @. Pegu u J1. Tlacrepa. Pa3BuThe
WJieu 0 TI0C/IeloBaTe/IbHOCTU U TpaHC(OopMaLUU MPUPOHLIX Tesl. Teopus sBostoLmn XK.
Jlamapka.

39. Y. [lapBUH U ero Teopus 3BOIIOLMU. [IBYKYyIMe CU/IbI 3BOJIIOLMHA. MexaHu3m
ecTecTBeHHOTo oTOopa. 3HaueHre JapBUHM3MA /I/Isi pa3BUTHs OMOIOTUH.

40. CoBpemeHHbIe TpejCTaB/IeHus 0 TIPOUCXOXKAEeHUM XU3HU. KpealluoHUCTCKre
KOHLlenuu. KoHLIeNnuu eCcTeCTBEHHOT0 IIPOUCXOXK/IeHHe )KU3HU Ha 3emMe. Kocvuueckoe
npoucxoxzjenuve. ['mnoresa rnancriepmuy. 3eMHOe TPOUCXOXKEHHe.

41. Teopus A.W. OnapyHa. Mojienb mpeOouoTHYe CKOM 3BOJTIOLUH.
42, Xo[, T71aBHbIe HarpaB/ieHUs U [JoKa3aTelbCTBa SBOJIIOLVH.
43. OCHOBHBI€e 3Tarbl pa3BUTUS JKHU3HU Ha 3emJie.

44.  YueHue 0 MUKPO3BOJIIOLIMY U BUZ00Opa3oBaHue. Kputepuu Bra. MexaHU3MBI
BUZI000pa30oBaHUsl. AJJIONIaTpUUeCKoe U CUMIIaTpruueckoe BUA000pa3oBaHre. MrHOBeHHOe
BHZI000pa3oBaHue. YCTOMUMBOCTb BU/IOB.

45. [Tonynsiyst, Kak 37eMeHTapHasi eJUHHUIIA SBOTIOLNN. 3aKoH Xapzu-Baitnbepra. PaboTsl
C.YetBepukosa.

46.  dakTOphbI 3BOMIOLMA: U3MEHUYUBOCTb, MUTpaLsl, TTOMY/ISLMOHHbIE BOIHbI, U30JIALUS,
Oopnba 3a cylecTBOBaHHe, eCTeCTBeHHBIN 0TOOP, /Apelit TeHOoB.

47, B3rsigbl Ha aHTpOIIOreHe3 B TIPOLIJIOM. AHTUYHBIE TIpe/iCcTaB/ieHus. ['urores3a
antporiorere3sa JK. Jlamapka. HayuHasi Teopusi antporioreHesa Y /lapBuHa.

48. KoH1jemniyis >kWuBOTHOT'O TIPOMCXOKIeHUs UyeyioBeKka. MecCTo ue/ioBeKa B CUCTEME
JKMBOTHOTO Mupa. CXO[CTBO U OT/IMUME YesioBeKa U KUBOTHBIX.

49, ITpoucxoxgeHne yesoBeKa. JTarbl aHTPOIIOreHe3a. Packl U X TIPOMCXOKIEHUE.
OKosioruueckoe pa3HOOOpa3re COBPEMEHHOTO UesioBeKa.

50.  AowoTtnueckue akTopbl. OOIIHe 3aKOHOMEPHOCTH JIeHCTBHUSI abUOTHUeCKUX (haKTOPOB
Ha )KMBbIe OPTaHW3MbI. AZIaNTal[ii OPraHW3MOB K BaXKHEHIIIMM abMOTHUeCKUM (haKTopam Cpeibl.
51.  Buoruueckue dakTopnl. POPMBI OMOTHUECKUX OTHOIIIEHUI.

52.  ®dakropsbl 3alUThHI OpraHr3mMa (MMMyHHTeT). OCHOBHbIE 3allJUTHbIE CTPYKTYPbI
opraHusma. OxpaHuTesbHast pojib UMMyHHTeTa. IH(eKIIMOHHBIN UMMYHUTET. BposKieHHbI!
MMMYHUTET.

53. OcHoBHbIe Cpe/ibl )KU3HU U afjanTaliid OpraHu3MoB K HUM. 2Kr3HeHHbIe (JOpMbI
OpraHv3MOB.

54. Oxkonorus nomnysiuyid. O61ye MoMmyJIALUOHHbIe XapaKTePUCTHUKU. Bo3pacTHasi 1 1osioBast
CTPYKTypa nony/situu. TeppUTtoprasibHble OTHOLIEHUS B TONY/IALMA. [ pynoBasi opraHu3anus
JKUBOTHBIX. D(dekT rpynmbl. JJloMUHUpOBaHUe U Mepapxus. Perynisiys yuc/ieHHOCTH.

55.  Tlogpa3pmenenuis v rpaHuLbl Orocdepsl. Turisl BejecTB B 6uocdepe. Oripeaenstoiast
POJIb JKUBOTO BellleCTBa.

56. Okosiornyeckue cucreMbl. CTpyKTypa U (yHKLUS 3KOCcUCTeMbl. OCHOBHbIE
(yHKI[MOHa/IbHBIE TPYMIIbI: MPOAYLIEHThI, KOHCYMEHTbI, peflyLieHThl. Llenu nuraHusl.
Tpoguueckue ypoBHU. DHepreTuyeckue NpoLecchl B 5KOCUCTEME.

57. YcroruuBocTh 3k0cucTeM. OCHOBHbBIE THIBI JUHAMUKUA KOCUCTEM U UX MIPUYMHBI.
OKosloruyeckre Cykueccuu. [IpofyKTUBHOCTb 3KOCHCTEM Ha pPasHbIX CTaJUsAX CyKLIeCCUU.
KnmakcHbie coobimiecTBa.

58.  Bugjpl 3arpsi3sHeHUN OKpY»>Katolllel IPUPOJHON Cpejibl: PU3NYecKue XMMUYecKre U
Ouonornueckue. VX BIvsTHUE Ha OPraHW3M UYe/IOBEKa, )KUBOTHBIX M PACTEHHIA.

59.  BnwusHMe oTpac/ell HApPOZHOIO X035IMCTBA HA COCTOSTHUE OKPY Karoliei MpUpoHOM
cpefpbl.

60.  Kpyrosopor BeljecTs.

3agaua 1. XpoMocoMHbIN HAabOp coMaTUUeCKUX KIeTOK peyHoro paka paBeH 116. Ompepenure
XPOMOCOMHBIY Habop u umncio mosieky JJHK B oiHOM 13 KeTok B mpodase MuTo3a, B MeTadase
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MuTO3a M Tesnodasze Mmutosa. [TosicHUTe, Kakue TIPOLeCChbl MPOUCXOJAT B 3TH MEPUOJbI U KaK OHU
B/IUSIOT Ha u3MeHeHue urciia [JHK v xpomocowm.

3agaua 2. O6uast Mmacca mosiekyn JJHK B 46 xpomocomax sijpa COMaTHUeCKOU K/IeTKH UesioBeKa
cocrassigeT 6°10-9 mr. Onpegenure, yueMy paBHa macca Bcex mosiekya IHK B sgapax B KOHLe
rHTepda3sbl, KoHLe Tenoda3bl Meiio3a I 1 Tenodasbl Meiio3a II. OTBeT rosicHUTE.

3amaua 3. B reHoturie yirofel, crpagatoiux 6osesHbio KnsiiHdenbrepa, MMeeTcss He mapa, a
TpoiiKa 1mosoBbiX xpoMocoM- X, X, Y. C KakKiuM{ HapyIIeHUsIMU Mei03a MOXKeT ObITb CBSI3aHO
BO3HMKHOBEHHE TaKOr0 HEHOPMaJbHOTO0 XPOMOCOMHOTo Habopa? Ilepebupasi Bce BO3MOKHBIE
C/lyyau, YKaKuTe pyrve BO3MOJKHbIE OTK/IOHEHUs] OT HOPMbI KOMIL/IEKCa M0JIOBBIX XPOMOCOM B
reHOTHIIe Yye/I0BeKa.

3ajaua 4. YuaCTOK reHa HWMeeT CJie[ylollee CTpOeHUe, COCTOsiljee M3 I10C/e/l0BaTe/IbHOCTH
Hyksieoruzios: LII'T L' TIIA AAA THI' .... YKaxuTe CTpoeHUe COOTBETCTBYIOLLEr0 y4yacTKa
6enka, nHMOpMaIHs 0 KOTOPOM COZIEP>KUTCS B JaHHOM TreHe. Kak 0Tpa3uTcs Ha cTpoeHuu benka
yZajieHre U3 reHa 4eTBepPTOro HyK/ieoTuzaa?

3agaua 5. KarapakTa ¥ noivMJakTuavs (MHOTOManoCTh) BbI3bIBAIOTCS JOMUHAHTHBIMU ajljlesiIMU
[ByX T€HOB, PAacIlOJIOKeHHbIX B OZIHOM Iape ayTocoM. JKeHI|MHa yHac/efoBana KaTapakTy OT
0TL]a, @ MHOTOMA/NOCTh OT Marepu. OmpeiesTMTh BO3MOXKHBIe (PeHOTHUITBI fleTeil OT ee Opaka co
3/JOPOBBIM MY>KUMHOM.

3agaua 6. B kjeTkax sHAocriepMa cemsiH awimu 21 xpomocoma. Kak M3MEHMTCS 4uCiio
xpomocoM U Mosiekyn HK B koHie Tesnodasel Meiio3a I u melio3a II mo cpaBHeHHIO C
uHTepdasoii y 3Toro opranusma? OTBeT MOsSICHUTE.

3azmava 7. B pe3ynbraTe 3HepreTuyeckoro obmMeHa B KieTke 00pa3oBasiock 12 MOJIb MOJIOYHOM
KUC/I0ThI U 42 MOJIb YTI/IeKUCI0ro rasa. Onpegesnure:

a) CKOJIbKO BCEro MOJIb IJIFOKO3bl U3pacX0j0BaHO?

0) CKOMBKO M3 HUX TIOJJBEPIJIOCH TIOJTHOMY PACIIeyIeH!t0, a CKObKO TJTUKOJTU3Y?

B) CKOJIBKO SHEPrvH 3araceHo?

I') CKOJIbKO MOJIb KMCJ/IOPO/Ia TOLLL/I0 HA OKUC/IeHue?

3amava 8. Ilpu mMapadoHCcKoM Oere MbImiel HOT 3a 1 MuHYyTy pacxozayroT 30 kK 3Heprum.
Onpejenvre: a) CKOJBKO BCEro TJIFOKO3bl M3pPacXOAYIOT MBI 3a 1 yac, eciu KUCIOPOZ,
JIOCTaBJISIeTCS] KPOBBIO K MBbIIIILaM B JJOCTaTOYHOM KOJIMUECTBe, [i/Isi TIOJIHOTO OKWC/eHus:; 0)
HAKOMUTCS JIA B MBILILAX MOJIOYHAst KUC/IOTa.

3amaua 9. UToOBI OLIEHWTh UYMC/IEHHOCTh CepebpuCTOro Kapacsi B o03epe, ObLT TIpOBeJeH
KOHTPOJIbHBIM OTJIOB, TP KOTOpPOM B ceTb momnanud 700 ocobeii. Bce oHM ObLM MOMeueHbI
(TocTaB/ieHbI CrieljabHble METKW Ha TJIaBHUK pbIOe, MeTKa He MelllaeT Mepe/IBWKEHUI0) U
BhIMYyIeHbl 00paTHO. Uepe3 MecsI] TTOBTOPHBIM OT/IOBOM moiiMaHo 850 ocobeli cepebprcToro
Kapacs, W3 KOTopbix 95 wumenu MeTku. Ormpejenure O0OIIyI0 UYKCIEHHOCTb TOMYJISLIAN
cepeOpPHUCTOTO Kapacs B JaHHOM 03epe.

Tabnuia 6 — Kpurtepuu orjeHKH chOpMHUPOBAHHOCTUA KOMIIETEHIUMA

Kputepuu olieHrBaHus
Cc(pOpMHPOBAHHOCTH KOMITeTEHLIU

Kog v HaMeHOBaHMe MHAMKATOpa JOCTU)KEHHS (yacTv KOMITeTEHLMH)
KOMITeTeHLIUU Ha 0a30BOM ypOBHe
(yacTu KOMITeTeHL1N) COOTBETCTBYET OLIeHKe

«yJ0BJIeTBOpUTEbHO» 50-64% OT
MaKCHUMaJIbHOTO Oasiia

OIIK-1.1 U-1 onk-1 He coBcem TBep/i0 B/iajjeeT MaTepuaioMm
3Harsb: 0 TeMaM JUCLUIINHBI, HO 3HaeT

- CUCTeMaTHKy 1 6ropa3Hoobpasrie OpraHu3MoB; OCHOBHbI€ TeOpeTUUeCKUe MOJI0KEeHUsI

- TpaBWIa JIMUHOM TUTWEHbI TMpH paboTe ¢ | u3yuaemoro Kypca. [Ipu oTBeTax
JKUBOTHBIMHU; JIOTyCKaeT MasloCyleCTBeHHbIe

MmopsAA0K HCC/1eJ0BaHMsA OpraHoB n CHCTEM | TIOrPEIHOCTH, MCKAXKEHUSA JIOTUYeCKOH
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OpraHusMa MpU OIMpeJe/ieHUd ero OUOIOTHUeCcKOro
craTyca

-3aKOHOMEPHOCTH  (DYHKI[IOHUPOBAHKsI OpPraHW3MOB
pa3HBIX YPOBHEH OpraHu3ariuy;

OIK-1.2 UJI-2 ork.1

YMerts:

- TpOBOAUTH Jj1abopaTopHble U (YHKIMOHATbHbBIE
WCC/IeIOBaHNsI  HeoOXOAWMBIe [/l OTIpeJe/ieHus
OUOIOrMUeCKOro CTaTyca OpraHu3Ma, OOBSICHSITH
MPOLIECCHI, TPOMCXO/MIHe B OpraHu3Me, C TOUKH
3peHusi 00111eOMOIOrHUeCKNX 3aKOHOMEPHOCTeH;
OITK-1.3 /-3 ork-1

Bnapets:

-[IpaKTHUeCKUMY HaBbIKaMH{ TPUMeHEeHHsI
K/IaCCUYECKUX METO/IOB MCC/Ie/[OBAHUS U
MCII0/Tb30BaHUsI OCHOBHBIX OMO/IOTMYeCKUX 3aKOHOB B
oripe/ie/ieHUy OGMOJIOrMYeCKOro CTaTyca OpraHu3Ma u
MIPOBE/IEHUsI Ay TIKOJIOTUUECKOTO UCC/Ie/IOBAHMSL. .

T10C/Ie[J0BaTe/IbHOCTH U3/1araeMoro
MaTepuara, HeTOUYHYI0 apryMeHTal|i0
TeopeTUUeCKUX MOJI0’KeHUH Kypca.
MokeT peluTh CUTyallMOHHYIO 3a7auy.
YMeeT npoBOAUTE UCC/Ie0BaHUS
HeoOX0/IMbIe Z1Jisl OTIpe/iesIeHusT
OMOI0rMYecKOro cTaTyca OpraHmu3Ma.
Brnageer HaBbIKaMU MPOBeEHHUS
ayT3KOJIOTMYeCKOro UCC/Ie;0OBaHMUs.
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