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@®oHJ; OLIEHOYHbIX CpeACTB TMpeAHa3HaueH [jid OLjeHuBaHUs C(HOPMHUPOBAHHOCTU
KOMIIeTeHIIUM M0 AUCLUTIIMHE «buonorusi» [jis CTy/eHTOB HarpaB/ieHUsl TMOATrOTOBKH
36.03.02 3ooTexHMs TpPOPUIS TIOATOTOBKU «['e€HeTWKa, celeKius U OHOTeXHOJIOTHs
JKUBOTHBIX» OUHOM M 3a04HOM (hopM 00yUeHHsl.

CoctaButeib K.0.H., goueHT Kanbim Tamapa BacunbeBHa

MognwvcaHo undposoi

Tamapa ng:llz:lcmo:Tamapa BacunbesHa /Kaf[bIU_[ TB/

[ara: 2025.04.17 17:43:37 +03'00"

@oH/ OLIEHOYHBIX CPEe/CTB yTBEP)K/eH Ha 3aceZlaHuM KadeApbl aHaTOMUH, (DU3UOJIOTUUA U
OMOXVMHH KUBOTHBIX UM. Tipodeccopa 3.D. JIo)KKHHa.

ITpoTokosn Ne 8 oT «18» anpens 2025 r.

Cepreﬂ Banepbequ MoanncaHo LMGPOBOI NOANNCHIO:
G

epreli Banepbesny bapmuH
bapmuH [ata: 2025.04.18 15:20:02 +03'00'

3aBepyroiuii Kadeapoi /Bapmun C.B./

CorsacoBaHo:

[Ipencenarens MeTOAMYECKOM KOMUCCUM (PaKy/IbTeTa BeTepUHAPHOM MeIULMHbI ¥ 300TeXHUU

AHacTacus Monvcano unpposoit
noAnucyio: Aractacus

CepreeBHa CepreesHa Cmopukosa
Bata: 2025.05.07 11:17:27

CMopyKoBa 40300 /CMOD‘-IKOBa A.C./

[TpoTokon Ne 3 oT «7» mas 2025 T.



IMacnopT ()oH/1a OLIEHOYHBIX CPEACTB
HarpasjeHre noArotoBku: 36.03.02. 3ooTexHus
npoduib nogroToBky «I'eHeTHKa, cesleKIust 1 OMOTEXHOJIOTUsT JKUBOTHBIX»
OYHOM 1 3a04YHOU opM 00yUeHust

Hucounvya: buonorus

Ne Koutposivpyemeble | OLieHOYHBIe KonnyectBo
KonTponupyemsie
n/ KOMITeTeHIIMM (UM | MaTepuasbl
IUJaKTUUeCKUe eJUHULIbI
n MX YacTH) U Cpe/iCcTBa
KiieTouHbIl ypOBEHb. OIIK- 1 Criocoben
TectupoBaHue 80
bronorus kak Hayka. ornpezessiTh
. | CobecenoBanue 90
1 | YpoBHHM opraHusanuu Ouonoruyeckuit
KoutposbHas 16
O1OJIOTMUeCKUX CUCTEM. CTaTyc, a60Ta
YueHue o0 K/leTke HOpMaTHBHbIE P
CrpykTypa U (pyHKUMH 0OLeK/TMHIUEeCKHe
KJIeTKU. KriieTouHasi Teopus. roKasareyau TectupoBaHue 80
2 [uronnasma. fxpo. opraHoB U cucteM | CobeceoBaHHe 60
IIpoKapuoThl, 3yKapHUOTHI. opraHusmMa KoHTtposbHas 7
Knaccudukanms JKUBOTHBIX, a pabora
O10JIOrMUeCKUX BUJIOB TaKKe KayecTBa
CbIpbs 1 TecTupoBaHue 30
3 Ob6ecrieueHne KJ1€TOK TIpOAYKTOB CobecenoBaHue 25
SHeprueu. KMBOTHOTO 1 KonTtponbHas 12
pacTUTeIbHOT O pa6oTa
TIPOUCXOXKEHUS
. TectupoBaHue 35
OpraHu3MeHHbIA YPOBEHb.
CobecemoBaHue 25
4 | PasMHOXeHUe U pa3BuTHe
KonTtponbHas 20
OpraHv3MOB.
pabota
TectupoBaHue 80
HacnenctBeHHas
5 KonTtponbHas 10
vHpopmauys. VI3MeHuUMBOCTb
paboTa
TectupoBaHue 100
OBOJIIOL[HAS] OPraHWYeCKOro
CobecemoBaHue 96
6 | mupa. VicTopus pa3BUTUS
KoHnTtposnbHas 10
JKA3HU Ha 3emiie
paboTa

1 OOEHOYHBIE MATEPHUAJIbI, HEObXOJANMBbIE

JUIA OIIEHKHY 3HAHWI, YMEHU 11 HABBIKOB JIEATE/TbHOCTH
B ITPOIECCE OCBOEHMSA JUCLIAILIINMHDBI

OueHouHbIe
Kop u HaumeHoBanne | Kog v HaMeHOBaHMe MHMKATOpa JAOCTHKEHUS MATEDHAILL
KOMIIeTeHL|U! KOMITIeTeHIUM (YaCTh KOMITeTeHLIUH) P

Y Cpe/iICTBa
OIIK- 1 Cniocoben KiieTouHbIl ypOBeHb OpraHu3aLiv
onpeJensiTh

OUOJIOTUYeCKUIA




CTaTyC, HOpMaTUBHbIE
00IIeKTMHUYECKHEe
TIOKa3aTe/id OpraHoB
Y CHCTEeM OpraHu3Ma
JKUBOTHBIX, @ TAKXKe
KauecTBa ChIpbs U
MIPOYKTOB
JKUBOTHOTO U
PacTUTETLHOTO
TIPOMCXOXKIEHHUS

N-1 onk-1

3HaTtb: bronorus Kak ocHOBa
CeJIbCKOXO03sICTBEHHOT0 TTPOM3BO/ICTBA, HayKa
Kak cepa ueoBeueckoi fesaTebHOCTH,
Hay4YHbBIH MeTO/l, METO/IbI MCTIO/Ib3yeMbIe B
OMO/IOrMH, B 300TEXHUUYECKOMN JeSITe/IbHOCTH,
9Tarbl HAYYHOT'0 UCC/Ie/JOBaHUs, CYIIIHOCTb
JKWU3HH, CBOMCTBA )KMBOT'O YPOBHHU OpraHU3arivy
MaTepHH, OCHOBBI CTPYKTYPHOM OpraHu3aliu
JKUBBIX CHCTEM, XMMHUYECKHUI COCTaB K/IeTKH,
CTpOeHUe KJIeTKU, TIOHSITUSI TOMeocCTasa,
MeTab0/IM3Ma, SHepreTUUecKuii 0OMeH KIeTKH.
N-2 onk-1

YMeTb: XapaKTep1U30BaTh YPOBHU HAyUHBIX
HCC/IeZIOBAaHUM, METO/Ibl MCCJIe/JOBaHUI B
OMOJIOTHUU U 300TEXHUH, TIPUMEHSITh M10/TyUeHHbIE
3HaHUs B MCC/Ie/OBaTe/IbCKOM U MpaKTHUYeCKon
JlesiTeIbHOCTH 300MH)KeHepa

N/-3 onk-1

BrazieTs: 6a30BBIMU TIpe/ICTaBIEHUSIMH 00 001X
3aKOHOMEPHOCTSIX TIPUPOJHBIX CHUCTEM,
HaBbIKAMU CPaBHEHUS OTKPBITBIX CUCTEM,
3aKPBITHIX U OMOJIOTHYECKUX CHUCTEM IPOLIeCCOB
pocTa, pa3MHOXKeHHsI, 0OMeHa BeIlecTB
HaBbIKaMH pabOThI C MUKPOCKOTIOM, JiefiaTh
TUUECKYIO OLIEHKY MEeTO/IOB UCC/IeZIOBaHKs B
Ouosioruu U OMOTEeXHOIOTUU

TecTupoBaHue
CobeceioBaHue

OpraHu3MeHHbI YpPOBeHb

NAO-1 onk-1

3Harh: KpaTKyro HCTOPHIO FeHeTHKH, METO/[bI
HCC/IeJOBaHUM, 3aKOHBI T€HETUKH, XPOMOCOMHAsI
TEOpHs HAC/Ie[CTBeHHOCTH, BU/IbI MyTaL|Hii,
(bOopMBI pa3sMHOKEHHsI OPraHU3MOB,
MUKPO3BOJIFOLIMSI, MAKPO3BOJIIOL[HS,
OTUTIOJIOTBOPEHNE Y KUBOTHBIX U PAaCTEHHHH,
OHTOreHe3, [TIePHUO/Ibl OHTOreHe3a. I'UroTessl
MIPOMCXOXKIEHUS )KU3HH Ha 3eMle,

NI-2 onk-1

YMeTb: IPUMEHSITE OCHOBHBIE 3aKOHBI
HaC/IeICTBeHHOCTH ¥ U3MEHUMBOCTH B
300TeXHUH; UCITI0/Ib30BaTh METO/bI
reHeTUYECKOr0, LIUTOIOTMYECKOro,
TIOTY/IALMOHHOT 0 aHA/IM30B B TIPAKTHUECKOM
JieATeIbHOCTH; TUTAHUPOBATh HayuHbIe
HCCIIeIOBAHMSI.

NI-3 onk-1

Brazieth: MeTOZIaMU THOPU/I0/IOTHYECKOT 0,
L[UTOreHeTUYeCKOT0 U TOMYJISIHOHHOI0 aHA/IH3a,




MIPUHL{MIIAMU PeLleHHsl TeOpPeTUUeCKUX

Y TIPaKTUUeCKHX TUTOBBLIX U CUCTEMHBIX 3a/1ay,
CBSI3aHHBIX C TIPO¢eCcCHOHaTbHOMN
[,eATe/IbHOCTBIO.




O1jeHOUHBbIe MaTepHasIbl U CPeACTBA AJis POBEPKH
¢()opMHPOBAHHOCTH KOMIIETeHLIUH

Tema: 1 « Buosorusi Kak Hayka. YpOBHHY OpraHu3anuy 0M0/I0rH4ecKHX CHCTeM.
Yu4enue o KieTke»
OCHOBHBIM CBOHCTBOM )XHBBIX 00H€KTOB (0MOCHCTEM) SIB/ISIETCA. ..
JlefieHye MyTeM MUTO3a
+ CaMOBOCITPOM3Be/ieHre
T10JI0BOE pa3MHOKeHHe
JlefieHye MyTeM Meiio3a
B cocraBe xMBOro BemecTBa ouocgepsl Npeod/1aJal0T TaKHe XUMHYECKHe
3/1IeMeHTHI, KaK...
cepa
KpeMHUI
+ KUCI0POJ,
hocdop
O efMHCTBe OPraHNYeCKOro MUpPa CBH/IeTe/IbCTBYeT...
B3alMOCBSI3b OPraHU3MOB U Cpe/IbI
MIpUCIIOCOB/IeHHOCTh OPTaHU3MOB K CpeJie
KPYT'OBODOT Bell|eCcTB
+ KJIeTOYHOe CTPOeHHe OpPraHu3MOB
CTtpoeHue u MpoLecchl )XU3HeAeATeIbHOCTH B OpraHax U CHCTeMaxX OpPraHoB
PacTeHU! U )XMBOTHBIX M3yYaeT OM0/I0rHuecKasi HayKa Ha YPOBHe
OpraHu3aLyy )XUBOU [TPUDPO/bI.
MONY/ISIMOHHO-BU/I0BOM
+ OpraHU3MeHHOM
ouochepHoM
O1O1IeHOTUYECKOM
JKuBbIe OpraHu3Msbl MPeACTaB/ISIIOT CO00H CHCTeMBI. ..
+ OTKpBIThIE
3aKpbIThIE
HeYTOopsiI0UeHHbIe
HeopraHu30BaHHbIe
CoOBOKYIHOCTb OKeaHOB, MOpeii, peK, 03ep, MPYAOB, 00JI0T U MO/[3eMHBIX BOJ
ouocdepsi - 370 ...
Tporocdepa
napabuocdepa
+ ruapocdepa
abuocdepa
T. IlIBann, M. Il1neiigexn u P. Bupxos copmynipoBanm...
KJ/IETOUHYIO THUTIOTe3y
+ KJIETOYHYIO TeOPHIO
KJIETOYHBIN 3aKOH
K/IETOUHYH0 3aKOHOMEPHOCTh
HajaBu0BbIMYM YPOBHAAMM OpPraHU3al[UH XMBOI MaTepHH SB/ISIIOTCS. ..
KJIETOYHBIN
MOJIeKYJIIPHbIN
+6uocdepHbIit
OpraHHbIN
Ykakute Hanos1ee BBICOKHH PaHT 0M0/I0TMYECKOH CHCTEMBI:
MOJIEKYJISIPHbIN
KJIETOYHBIN
OpraHv3MeHHbIN



+ 6rocdepHBIi.

Buocdepa npejcrasisieT CO00M...

KOMIUIEKC BUIOB, OOUTAIOIIUX Ha OTIpe/Ie/IeHHON TEPPUTOPHH
+ 000/10uKy 3emsiH, 3ace/ieHHY0 XUBBIMUA OpPraHU3MaMH
ruzpocdepy, 3acesieHHYIO )XKUBbIMU OpraHM3MaMHu
nutocdepy, 3acesieHHYIO )KUBbIMUA OpraHU3MaMU

B cocTaBe )XMBOT0 BeliecTBa 0uocgepnl npeod./1ajaeT TAKOH XMMHUYECKHH 3/1eMeHT,
KaK...

cesieH

noz,

+ KUCI0POJ,

®dochop

TKaHeBO# YPOBeHb OPraHU3al[iH )XUBOIM MaTepHH sIB/IsAeTCs 00/iee KPYIHBIM
(BBICOKMM), YeM...

TMOMYJISILIMOHHO-BU/IOBOM

OpraHHbIN

+ KJIeTOUHbIN

OpraHu3MeHHbIU

TKaHeBoM YPOBeHb OPraHH3alMU )XUBOW MaTepHH SIB/IAETCS 0o/1ee MeTKUM
(HU3KHMM), YeM...

TMOMYJISILIMOHHO-BU/IOBOM

OpraHHbIN

+ K/IeTOYHbIN

OpraHU3MeHHbIN

Ykaxurte HanOo/1ee HU3KUN PaHT OHOIOrHYECKON CHCTEeMBbI:
+ MOJIeKY/ISIpHbIN

KJIeTOYHBIN

OpraHU3MeHHbIN

ouochepHbIi

I'a3oBas 000/10uKa Halel MJIaHeThl HA3bIBAETC ...

+ Tporocdepa

aTMocdepa

ruapocdepa

abuocdepa

CTpPyKTYpPHBIMH KOMIIOHEHTaMHU 0MOLIeHO03a SIBJIIOTCA ...
+ pacTeHus1, )KUBOTHbIE 1 MUKPOOPTaHU3MbI
MHKDPOOPraHM3Mbl U 10YBa

pacTeHus ¥ MIOYBa

pacTeHusi, MUKPOOPTaHM3MbI 1 TIOYBa

Mukpo3/1eMeHTBI K/IeTOK:

yr/1epoA

+ menp

BOZIOPO/,

KUCJIOpPO[]

Kakoe Bel1[ecTBO C/Ty>KMT 0CHOBHBIM HCTOUHUKOM HEpruu
OesKu

PHK

+ AT®

OHK

Iurosiorus usyyaer:

+CTpOeHre K/IeTOK

CTPOeHMe TKaHel

(byHKLMM opraHui3Ma



(byHKLMY TKaHel
Boja AB/1seTCS YHUBepCca/lbHBIM PacTBOPUTe/IeM H3-3a

+ BBICOKOU MOJISIPHOCTH MOJIEKYJIbI BOJIbI

BBICOKOM TIPOUHOCTH BOJIOPOJHBIX CBsi3el, KOTOpble B 15-20 pa3 rnpouHee KOBaJleHTHOM
CBSI3U

BBICOKOU TeIJI0eMKOCTH

BBICOKOW TeIJIONPOBOAHOCTH

I'npodo0HbIe BelecTBa K/I€TKH:

+>KUPBI

IJIOKO3a

(dbpykTOo3a

caxaposa

DyYHKLUHU YI/IEBO/IOB:

+5HepreTuyecKas

CUHTE3 aMUHOKHUC/IOT

JiBUraTebHast

XpaHUTe b reHeTU4eCcKou UH(opMaLuu

DyHKIUH JKUPOB:

+5HepreTuyecKas

CUHTe3 aMUHOKUCIIOT

JiBUraTebHast

XpaHUTe b reHeTU4eCcKou UH(opMaLuu

MoHomepamu 0e/IKOB AB/IAIOTCS

+ aMHUHOKUCJIOTBI

JKAPHBIE KUCIOThI

YIJIeBO/bI

caxapa

Kakue 0c00eHHOCTH XU3He/leATe/TbHOCTH IPUO0B YKa3bIBAKT Ha UX CXO/ACTBO C
pacTeHUussMHU?

1o criocoby MUTaHWsI OHU SIBJISTFOTCS TeTepPOTPOGHBIMUA OPraHU3MaMu
+ HeorpaHWYeHHBIM POCT B TeUeHUe BCel )KU3HU

CUHTe3 OpraHUueCKUX BellleCTB U3 HeOpraHU4YeCcKux
BbIZIeJIeHUE KUC/I0OPOZa B aTMOC(epy

Pa3BuTHe opraHu3Ma >XKMBOTHOT0 OT MOMEHTa 00pa30BaHMsA 3UTOTHI 10 POXKAEHUs
HU3yuaeT HayKa...

Mopdosiorus

reHeTHKa

+ sMbpHoIorus

dbusmonorus

Bbibepume 00uH wiu HecKo/IbKO 8apuaHmos8 omeemos:
Cxema pery/isiui CMHTe3a 0e/ika Obl/1a pej/Io)KeHa. ..
+®. YKakobom

+>K.JI. MoHOo

3. 'ekkenem

M.4. llnerigeHom

T. [IIBanHOM

K/ieTouHas Teopusi CTPOeHHUsI OPraHU3MOB ObL1a copMy/IMpoOBaHa...
+M. lnengeHom

+T. [lIBaHHOM

P. I'ykom

M. YorcoHom

@. Kpukom

Tomac MopraH sABJ/isieTcs aBTOPOM...



+XPOMOCOMHOM TEOPUM HaC/1eICTBEHHOCTU

+3aKOHa HapylleHUs CLelVIeHHs] TeHOB ITPU KPOCCUHIOBepe
3aKOHAa FOMOJIOTUUECKUX PSL0B Hac/aeJCTBEHHOU U3MEeHUMBOCTH
Teopru OMOTeorleH030B

y4eHHUsl O LieHTpax NMPOUCX0XKeHUs Ky/IbTyPHbIX pacTeHUN
3aKOH reHeTHYeCKOro paBHOBeCHsI B CBO0O/JHO CKPeI{UBAIOIIEHC sl MOy IALUN
BIIepBbIe chopMy/THpOBaJIH. ..

+I". Xappu

+B. Baiinbepr

T. Mopran

A. Beiicman

I'. Menpenn

PycckuM yuyeHbIM NPUHAA/IEKUT OTKPBITHE. ..

+BUPYCOB

+bakTeprodaros

G6akTepuii

MPOCTEeULLINX

O/IHOKJIETOUHBIX BOZOPOC/IeN

Mopenb NpoCTPaHCTBeHHO# CTPYKTYphbI MosieKy/ibl [IHK (aBoitHasa cnmpassb) 6bu1a
npej/ioXKeHa...

+1.1. YorcoHoMm

+®.X.K. Kpukom

N.I1. Mronnepom

M.{. IlnetizeHoM

JK.JI. MoHo

BniepBbie mnUrMeHT XJ1I0po¢u/L1 0611 BbIjie/IeH U3 PacTeHHUH. ..
@. Kakob

+JK. KaBeHnty

A. baxom

+I1. Ilenetse

JK.JI. MoHo

Pa3BuTHIO BereTraljHOHHOI'0 MeTO/a UCC/IeJOBAaHUA PACTeHUH CIIOCOOCTBOBAJIH. ..
M. Knon

A. bax

+M. Lget

+H0.Cakc

I1. Tenetne

OCHOBOTIO/IO)KHUKAMH 0M0/IOTMH KaK HayKH CUMTAIOTCSA /JPeBHErpeuecKue
¢unocods! U ecBOUCHBITATEH. ..

Cokpar

Apxumen

+Apucrorenb

+Teodpact

[InaToH

OCHOBHBIMH HayYHBIMHM JJOCTH)KeHUSIMHU A. JIeBeHryKa sIB/IIIOTCA OTKPBITHE. ..
+0akTepuii

OakTeprodaron

BUPYCOB

+TIPOCTEULLINX

KJIETOYHOTO sifipa

BrniepBbIe HCKYCCTBEHHBIH CHHTE3 0e/IKa ObL/T 0CyIIeCTBJIEH. ..
BapuaHTBI OTBETOB.............cc.....

A. baxom



T. [lIBaHHOM

+I'. Marreu

+M. Hupenbeprom

M. llneiineHoM

H.. BaBu/ioB fAAB/IA€TCA aBTOPOM...

XPOMOCOMHOU TeOpWY Hac/1e[iICTBEHHOCTH

+yueHUs O LieHTpax NPOMCXOXKAEeHUs Ky/IbTyPHbIX pacTeHU!
3aKOHa HapylleHUs CLiel/IeHUs TeHOB IPU KPOCCUHIOBepe
Teopru OMOTeorieH030B

+3aKOHa TOMOJIOTUYECKUX PSZIOB HaC/IeJCTBEHHOU N3MEeHUMBOCTH
XK.-b. JlTamapK npejioxul...

+TIOHSITHE Tpajlaliun

OvHapHYy0 HOMEHK/IaTypy BU/a

TIPUHLIUTIIBI CUCTEeMaTHUKU

+IIepBYIO TEOPUIO 3BOJIIOLIUU

TOHSITHE BU/A

OrpomMHbIi BK/Ia/i B pa3BUTHe FreHeTHKH BHEC/IU POCCUIICKHE yUeHblIe. ..
B.W. BepHaackuii

B.H. CykaueB

K.A. TumupsizeB

+C.C. YeTBepuKoB

+H./. BaBusios

ABTOpaMH KJIaCCHYECKOH TeOpHH 3BOJIIOLNHU SAB/ISIOTCS. ..
XK.-b. Jlamapk

+U. JapBuH

K. Broddon

+A.P. Yonnec

K. JIunnei

AHTHOMOTHK NMEeHUIW/IMH BbIe/TH/IU U MOTyYH/TH B YHCTOM BHJE. ..
+A. ®@yieMuHr

T. Mopran

+I". ®nopu

Ik, Xongelin

A. Belicman

YueHbIMM — MUKPOOH0/10TaMH SIB/ISIIOTCAL. ..

+P. Kox

T. Mopran

B. l'apgeit

+J1. Tlactep

K. bap

OrpomMHbIN BK/Ia/J| B pa3padoTKy 3MOpPHO/IOrHYeCKHX J0Ka3aTe/IbCTB 3BO/TIOLIHA
BHEC/IH. ..

+1.I1. Mrosnnep

T. [IIBanH

T. Mopran

M.4. llnerigen

+3. I'ekkesib

Teopuo caMONIPOHU3BOJILHOI0 3aP0XK/IeHUA XUBBIX CyLIeCTB ONPOBEPrJ/IH. ..
+JI. ITacTep

K. bsp

P. Kox

+®. Penu

A. JleBeHryk



Bbibepume o0uH eapuaHm omeema
M3roToB/ieH nepBbIM MUKPOCKOI
+I". lanmunei

B. I'apBelt

P.I'yk

. Peir

OTKpBITHI 0aKTepHH U MPOCTeHIIne
+A. JleBeHryk

1O. Cakc

P.AnbT™MaH

@. Tyopr

OTKPpBITO BbI/je/IeHNe KUC/I0P0/Aa PacTeHUAMH
+JIx. Ilpuctim

A. JleBeHryk

1O. Cakc

P.AnbT™MaH

CdopmypoBaH 3aK0H 3apo/ibIIIIeBOr0 CX0/ACTBa
+K.M.b3p

H.N.JlyuuH

P. bpoyHn

K. JlanguireiiHep

OTKpBITO K/1€TOYHOE SA/IPO

+P. BpoyH

3. [)xeHHep

Y. bercon

. Peii

OnpoBeprayra TeopHusi CaMONPOM3BOJILHOI0 3aP0XK/AeHH
+J1. Tlactep

K. JlanaureitHep

Y. bercon

@®. Tyopr

JlaHo nepBoe onucaHue XpOMOCOM
+3. Crpacbyprep

I'. ®nopu

3. UeitH

K. JlanpauireiiHep

OTKpBITHI BUPYChI

+]1. V. IBaHOBCKUM

O. I'eptBUr

I'. ne ®pus

K. Jlanpmreiinep

OTKpBbITO ABOIHOE OIIOAOTBOPEHNE Y IIBeTKOBBIX PacTeHU
+0. I'. HaBammn

O. I'eptBUr

I'. ne ®pus

N.[. Yucrtsakos

Bbijie/ieH NpUPOAHBIN MeHUI[U/ITHH
+A.DnemuHr

.M. CeueHoB

K. 1. Ckpsibun

@®. Muuep

CdopmypoBaHo ydyeHHe 0 JeBacTal[iH reJIbMUHTOB
+K. U. Ckpsibun



.M. CeueHos

K. Tumupsses

N.[. UucTsakos

Jloka3aHo clerieHHe reHOB B XpOMOCOMax

+T. Mopran

I'. Menpnens

P. IlenHer

I'. A. Kpebc

JKCIepruMeHTa/IbHO A0KAa3aHO Ha/IMYyue 1oJia y pacTeHuu
+P. Kamepapuyc

M. Manbnuru

@. Kebep

An Nnrenxay3s

Bblbepume HeCKOAbKO 8apuaHmos omeemoas:

MeToapbI reHeTUYECKHX UCC/IeA0BAHUH T03BOJIAIOT ONpPeJe/isfiTh...
+cuernieHye reHoB

+IOMMHAHTHOCTh MPU3HaKa

JKU3HeesiTeIbHOCTb K/IeTKU

coj/iep>kaHue BUTAMUHOB

CTPYKTYPY K/IeTKH

I'uOpup NieHUIbI ¥ PXXU (TPUTHKAJIE) ObLT MO/TyYeH MeTOAAMH. ..
+MEXBHU0BOM THOpUAN3aI[UH

+TIO/TUTVION U

cusiHus 6;1acToMepoB

cesleKL{Ur

reHHOW MH)KeHepUH

Merto/ibI K/IETOUHOM MH)XEHePUH MCII0/Ib3YIOTCSA MpH...
XpaHeHUH 3aMOPO>KEHHBIX SIUL[EK/IETOK

HCKYCCTBEHHOM OIl/IOZJOTBOPEHUM

Me>XXBHU/I0OBOM THOpUAM3aLIUN

+HCKYCCTBEHHOM MyTareHese

+1r1o/IUIIon A 3aLivin

OCHOBHBIMH MeTOaMH 3BOTIOLIHOHHBIX HccieAoBanuil Y. /lapBuHa ObLIH. ..
+HabmoneHue

+cpaBHeHUe

MO/ie/IMpOBaHue

5KCIIePUMEHT

CTaTUCTHUYeCKast 00paboTKa

OcHoBHbIMHU MeToaMH K. Bapa 0bL1m. ..

t+ornucaHue

+HabJTroIeHre

MO/ie/IMpOBaHue

reHeasiOTUYeCKUi aHaIn3

CTaTUCTHUYeCKast 00paboTKa

K reHeruuecKuM MeToAaM MCC/1eJ0BAHUH OTHOCSTCA MeTO/BbI.
T1a/1Ie0OHTO/IOTUUeCKUU

9MOPHOJIOrTUeCKHH

BereTal[MOHHbIN

+0JTM3HEL[OBBIH

+TeHeasornyeckum

C nomoiib0 Mop¢oI0rnuecKux MeTo/i0B U3y4aror. ..
CLieTJIeHHe TeHOB

+hopMy /THMCTHEB



coiep>kaHue 6enka

CTPYKTYPY K/I€TKH

+CTpO€eHMe 1IBETKA

C noMo1bI0 0MOXMMHYECKUX METO0/I0B U3YyUaloT. ..
+coziep>kaHue MeTabo/IMTOB

+aKTUBHOCTh ()epPMEHTOB

CTPYKTYPY K/I€TKH

TeHOTHIT OpraH13Ma

CTpOeHHe pacTeHUH

C noMo1bi0 (PH3H0/IOTHUECKHUX METO/J0B U3y4aloT. ..
CIIerJieHe TeHOB

JIBYDKEHHE LIUTOI/Ia3Mbl

CTpOEHHe KOPHS

+TpaHCMUPALUIO JTUCTHEB

+UHTEHCUBHOCTh [IbIXaHUS

KanycTHo-peaeuHbIiii rHOPUJ ObLI MOJTyYeH METO/JaMH. ..
TeHHOM UH)KeHepUH

+110/IUII/ION NN

cnustHust 671acToMepoB

+MEe>KBU/JOBOM rMOpHU3aI[UU

CeJIeKI[UU

B reHernke uyeji0BeKa MCI0/Ib3YIOT MeTOoJ,
reHHO-UH)KeHepHbIi

+UMMYHOT eHeTHUeCKU

ceneKIMOHHbIN

rubpU0I0r MUeCKuit

+TIOMY/ISILIUOHHO-TeHe THUeCKU i

Hayka 0MOHMKA MCII0/Ib3yeT MeTOABI. ..
O1OTeXHOIOTUU

+0MO/IIOMUHECIIeHI[UN

ouoreorpaduu

+OrOMeXaHUKH

OMOreoreHOI0r |

IToBeeHHe )XKUBOTHBIX M CIIOCOOBI UX 00IEHUA U3yYaeT...
OMOXUMHS

ouoreorpadus

+3T0JI0T U

OMo3HepreTHKa

+0MOKOMMYHUKALIUS

K reHeTHyecKMM MeToaM HCC/IeI0BAHNNA OTHOCSTCS MeTOJBL.
+TeHeasoruyeckum

+0JTM3HEL[OBBIH

T1a/1Ie0OHTO/IOTUUeCKUU

BereTalMOHHbIN

9MOPHOJIOrTUeCKHH

K 0CHOBHBIM MeTO/iaM Ce/IeKI{HH OTHOCATCH. ..
LeHTpU(yrupoBaHue

MO/Ie/TMPOBaHue

+oTO0p

+TUOpUAM3aLUS

Hab/r0/1eHne

MeToabI reHeTHYeCKHX UCC/IeJOBAaHUI MO3BOJISIIOT ONPeJe/IATh. ..
cofiep>KaHre BUTAMUHOB



CTPYKTYPY K/IeTK!
+crernyieHue reHoB

+IOMMHAHTHOCTb MPU3HaKa

JKA3HEeJes I TeIbHOCTb KJIeTKU

K pe3y/sbTaTram ce/IeKIIMOHHBIX Pa0OT OTHOCAT. ..
+/71eKOpaTUBHbIe KaueCcTBa 1[BETOB
WH/lyCTPUAJIbHbINA Me/laHU3M

poXKaeHue O/IM3HeII0B

+yBe/IM4yeHue SINLeHOCKOCTHU Kyp

anbOWHW3M MbIiliei

MeToapbI K/IETOUHOM MH)XeHEePUH MCI0/Ib3YITCS NPH...
VCKYyCCTBEHHOM MyTareHese

+C/IUSTHUY TIPOTOI/IaCTOB

TMOJIUTIOW U 3aLIUU

o0BeiHeHnH 6/1acCTOMEpOB

t1iepecagke reHoB

C noMoIib0 MeToJ0B K/IETOUHON HH)XXKeHepUH ObUTH MO/TyUY€eHbl. . .
+TpaHCreHHble CBUHBU

KOIIKU-C(HUHKCHI

OpotinepHbie Kypbl

OBLIeKO3a

+MO3auyHbI€ MBIIIN

TakcoHamu 6oJiee BHICOKOI'0 pPaHra 0THOCUTe/IbHO OTps/ia ABISAITCA. ..
+TUII

+KJ1acc

BUJ

pon

CeMelCTBO

K HagmapcTrBy JyKapuoTa OTHOCATCS LapCTBa...
+TpUOBI

+pacTeHus

BUPYCHI

OakTepuu

apxebaKTepuun

K HapnapcrBy Jykapuora OTHOCATCA. ..

+TpUOBI

+ >KUBOTHbIE

OakTepuun

+0arpsHKH

BUPYCHI

CemeiicTBa 00beJUHAIOTCA B CUCTEMAaTHKE. ..
+pacTeHuM — B TTOPSIIKU

+>KUBOTHBIX — B OTPSA/IbI

pacTeHUM — B OTPSIAbI

JKABOTHBIX — B MOPSJKU

JKABOTHBIX U PaCT€HUH — B OTPSIJbI

Pa3jenbl cucreMaTHKH, M3yyarllye CTPYKTYPbI K/IETOUHOIO siipa U CTPOeHue
JHK y pa3/IMuHbIX OPraH1u3MoB, Ha3bIBAKTCA. ..
+ KapuOCUCTEeMaTUKOU

+ TeHOCUCTeMaTUKON

XeMOCUCTeMaTUKON

XeMOTaKCOHOMUEHN

HyMepHYeCKOU CUCTEeMaTUKOU



PoacTBo yesioBeKka U muMnans3e, uMermux 90% o0IUX reHoB U YeThIpe IPyNIbI
KPOBH, YCTaHAB/IMBAKOT...

+reHOoCUCTeMaTHKa

HyMepuyeckasl cucTeMaTrrka

YHMC/IeHHas cucTeMaTrKa

K/lajuyeckasl CucTeMaTuka

+ XeMOCHUCTeMaTHKa

M B cucTeMaTuKe )XUBOTHBIX, M B CUCTeMaTHKe PacTeHNsl MPUCYTCTBYHOT
KaTeropuu...

+BU/

+tpof

TOPSJ0K

oTzen

THUI

TakcoHamu 60/iee HU3KOT0 paHra OTHOCUTe/IbHO CeMelCTBA SIB/IAIOTCA. ..
+BU/

KJ1acc

oTps[,

+poj

TOPSIZI0K

Poj — Gostee BbICOKHIT TAKCOHOMUYECKHI PaHT, YeM...
cemMelCcTBO

KJ1acc

+BUJ,

+TI0ABU/,

OTpsA[,

Hau6o/b11as rpynmna Ha3bIBaeTcs B CHCTEMaTHKe. ..
pacTeHUl — TUIIOM

+>KUBOTHBIX — TUIIOM

pacTeHWH Y )KUBOTHBIX — TUTIOM

JKABOTHBIX — OT/I€/IOM

+ pacTeHU — OT/eJIOM

MakcuMa/ibHBIM 0HOPa3Ho00pa3reM XapaKTepPU3ykTCH. ..
['osiocemeHnHbIe

+1TokpeITOCEMEHHBIE

+UleHUCTOHOTMe

Mosnrocku

XopAoBbie

Buj Mo)XeT BK/II0OYATh HECKOJIBKO. ..

+ MOy ISLUNA

MOPSIAKOB

CeMeNCTB

OTPsZI0B

+110BU10B

Kracce! 00beJUHAIOTCSA B CHCTeMaTHKe. ..

+>KUBOTHBIX — B THUIIbI

pacTeHUM — B TUIIbI

pacTeHuM Y )KUBOTHBIX — B TUIIbI

JKABOTHBIX — B OT/ZeJIbl

+pacTeHuu — B OT/ebl

TakcoHamu 60Jiee BBICOKOI0 PaHra 0THOCUTe/bHO OTpsia AB/ISIOTCA. ..
+TUI

+KJ1acc



BU/I

PoA

CemMeucTBo

K HagnapcrBy JyKapuoTa OTHOCATCA LApCTBa...

+I"'pubbl

+Pacrenus

Bupycsl

bakrepun

Apxebakrepuu

K HapnapcTrBy 3yKapuoT OTHOCATCH...

+TpUOBI

+>KUBOTHbIE

6akrepuu

apxebakTepuu

BUPYCHI

CemelicTBa 00beJUHAIOTCA B CHCTEMaTHKe. ..

+pacTeHu — B IOPSJIKU

+>KMBOTHBIX — B OTPSI/IbI

pacTeHul — B OTPSI/IbI

JKUBOTHBIX — B TIOPSIJKH

JKUBOTHBIX U paCTe€HUN — B OTPSi/bl

Pa3penbl cucTeMaTHKH, U3y4Yaloljie CTPYKTYpPbI K/I€TOUHOI0 f1/ipa U CTpoeHne
JAHK y pa3/juuHbIX OPraHu3MoB, Ha3bIBAKTCA. ..
+KapuoCHCTeMaTUKOU

+TeHOCUCTeMaTUKON

XeMOCHCTeMaTUKOU

XeMOTaKCOHOMUEeN

HyMepHYeCcKoM CUCTeMaTHUKOU

PojcTBO uesioBeKa M MMMIIaH3e, UMerIuX 90% 00IMX reHOB U YeThIpe rPynmbI
KPOBH, YCTaHAB/IUBAIOT...

+TeHOCHUCTeEMATHUKA

HyMepHryecKasi CUCTeMaTHKa

yKC/leHHasl CUCTeMaTHKa

K/laZitueckasl CucTeMaThKa

+xemMocucTeMaTHKa

HoBellliuMy HanpaB/IeHUSIMU CUCTeMAaTHKHU )KUBBIX CYIIeCTB AB/IAIOTCA. ..
K/IaZICTAYeCKasi CUCTeMaTHKa

XeMoCcHcTeMaThKa

+TeHOCHUCTeMATHUKA

t+KapuocucreMaTUKa

yKC/IeHHasi CUCTeMaTHKa

IITupokomacmTabHOe Mo/ TyueHHe KOPMOBOT'0 IPOXOKEBOro 0e/lka Ha
LIe/UTIOJI030Co/iepiKaliX 0TX0/jaX BO3MOXKHO 0/1arojaps ycmexam...
+OHUOTeXHOMOTUH

+MHKOJIOTMU

OMOHUKH

dusmonorun

oromeTo/1a

Co31aHHe YCTPOMCTB U MeXaHU3MOB, KONUPYKIINX CTPOeHHe KUBBIX CYILeCTB,
BO3MO)XHO 0J/1arofaps ycmnexam...

reHHOU UH)KeHepuur

+OMOHUKH

KJIETOYHOW UH)KEeHepUr



+010aKy CTHKH

OMOTEXHOIOT MU

IToBbIlIeHHE YPO)KAaWHOCTH KY/IbTYPHBIX PACTeHHH MyTeéM MPUMeHEHHUS
MHMKOPHU3HBIX TPH00B MOXKEeT ObITh JOCTUTHYTO 0/1arojaps ycrexam...
+MUKOJIOTUH

300JI0TUH

OakTepuosIorun

+60TaHUKH

OMOTEXHOIOTUU

Pa3MHO)XeHHe BUPYCOB HaCeKOMBIX Ha KY/IbType KJ/IETOK U HCI0/Ib30BaHHEe ITHX
BHPYCOB /I/1s1 00pb0bI C HACEKOMBIMH-BPE/JUTE/ISIMH B CE/IbCKOM X03SHCTBE
BO3MO)XHO 0/1arojaps ycrmexam...

TeHHOM WH)KeHepUH

K/IOHUPOBaHUSs

+6uomeTo1a

6103HepreTUKU

+OUOTEXHOIOTUH

Om100TBOPeHKE «B MPOOUPKe» U BbIHAIIIMBAHHUE IJI0/Ja CyPPOraTHO MaTepbio
BO3MOXXHBI 0/1aroaps ycmexam...

HCKYCCTBEHHOT'O MyTareHe3a

OMOHMKH

ouomeTtoza

+dusmonorun

+K/1eTOUHOW WH)KeHepUun

BbisicHeHHe IPUPOJABI HaC/1e/ICTBeHHbIX 3a00/1eBaHMI YeI0BeKa CTa/I0 BO3MOXXHBIM
0s1arojapsa ycmexam...

ouomeTtoza

O1OTeXHOIOTUU

+reHeTUKu

+TeHHOW UH)KeHepuur

MOJIEKY/ISIPHOM 61oIoTUn

XX BeK 000oraTus 6M0/I0rMI0 TAKUMH O0CHOBOII0/IAraloI[UMH TeOPHUAMH, KaK
TEOPHH...

+abuoreHHOT0 CMHTE3a

+XpoMOCOMHas

sMOpHosioruyeckas

THCTOJIOTHYeCKast

K/IeTOYHast

OCHOBOMO/IaralIMMHU B COBPeMeHHOW 0M0/I0rMU SAB/ISIOTCS TEOPHH.
sMOpHosioruyeckas

THCTOJIOTHYeCKast

XeMHUOCMOTHYEeCKast

+XpoMOCOMHas

+K/1eTouHas

IITupokomacmTabHOe MO/ TyYeHHe aMUHOKHUC/IOT, CHHTe3HPOBAHHBIX 0aKTepUsIMH,
BO3MO)XHO 0/1arofaps ycmexam...

ouomeToa

OMOHUKU

+UCKYCCTBEHHOTO MyTareHe3a

busnonoruu

+0HUOTeXHOIOTUN

IITupokomacmTabHOe Mo/ TyYeHHEe KOPMOBOT'0 IPOXOKEBOro 0e/lka Ha
LIe/UTI0JI030Co/iepiKalliX 0TX0/jaX BO3MOXKHO OJ1arojaps ycmexam. ..



+MUKOJIOTUU

+OMOTEXHOIOTUN

OVOHUKHN

busnonorum

oromeToja

ITepBbIMH pa3je/iaMu GHOIOTHH, KOTOPBIE 0()OPMIIHCH KaK CAaMOCTOSATE/IbHbIE
HayKH, SIBJIIIOTCS. ..

+300/10THUA

busnonorus

5KOJIOTHS

3TOJIOTUSI

+6oTaHrKa

Kto cpopmynupoBas oCHOBHBIE M0/10)KEHUSI COBPEMEHHOU K/1IeTOUYHOM Teopuu?
T. IlIBann, P. Bpoyn, fA. ITypkunbe

M. Illnetigen, P. bpoys, T. I1IBanH

P. Bupxos, P. bpoyH, . ITypkuHbe

+ T. [lIBanH, M. lllneiineH, P. Bupxos

CoBpeMeHHYH K/1acCH(PHKAIUIO )XUBbIX OPraHU3MOB Ha OCHOBe OMHAPHOM
HOMEHKJ/IaTypbl CO3/aJ:

+ Kaps JIunHel

Yapsb3 [JapBuH

I'perop Menpens

Hayka, u3yuaroijasi CTpyKTypy U CBOMCTBa TKaHel Ha3bIBaeTCsl .
[TpaBU/BbHBIN OTBET: TUCTOJIOTUS

MeTtop ucciieoBaHus B 6H010rHH, HMUTHPYHOLIMI NMPOLeCChl, KOTOPbIe HeJlb35
00HAPY)XUTH MPH HEMOCPeACTBeHHOM UX Ha0/II0/IeHUH — 3TO .
[TpaBU/IbHBIN OTBET: MO/EIMPOBaHUE

TKaHeBOM ypOBeHb OpraHM3alMi )KUBOH MaTepHHU XapaKTepeH JJisl...

Oenka

+MepUucCTeMbl

+11apeHX1MbI

XJI0pOI/IacTa

yIJIeBOJ0B

TKaHeBOM ypoBeHb OpraHM3alMi )XUBOW MaTepHU XapaKTepeH JAJisl...
+anuTenus

+MBILIL]

pubocom

MUTOXOH/IpUI

yTJIeBOJ0B

IIposiB/ieHHeM OHOPUTMHUYHOCTH KaK CBOMCTBA )XUBBIX CHCTEM SIB/ISIOTCA. ..
CMeHa OUOIIEHO30B «JTyT-0epe3HsIK-COCHSIK»

+HOYHOHW COH YeJiIOBeKa

+0CeHHUe 11epeseThbl IITUL]

cMOHMO03 uesioBeKa U KUIIIeUHOW TaI0uKu

OTJlepruBaHye PyKU OT ropsiuero rpeamera

IIposiBieHHeM 3HEPro3aBUCHUMOCTH KaK CBOMCTBA )KUBBIX CHCTEM SIBJISAIOTCA. ..
TUAPOU3

MAHOLIUTO3

+doTocuHTe3

taronuTo3

+ibIXaHue



TKaHeBO# YPOBeHb OPraHU3al[iH XUBOI MaTepHH sIB/IsAeTCsA 00/iee KPYIMHBIM
(BBICOKHM), UeM...

+OpraHoOMHbIN

MONY/ISIL{MOHHO-BUI0BOM

OpraHHbIN

+KJ/IeTOUHBIN

OpraHu3MeHHbIU

CMeHa OMOILIEHO030B «Iyr-0epe3HsAK-COCHAK» SIB/IAETCA NPOsiB/IEHHEM Ha
0HMOreoleHOTHYECKOM YPOBHE TaKMX CBOMCTB JKUBBIX CHCTEM KaK...
+pOCT

JTUCKPETHOCTh

+pa3BuUTHE

eIMHCTBO XUMUUYECKOTO COCTaBa

pa3/ipaKUMOCThb

IIpu3HaKaMH BcexX )KUBBIX CHCTEM SIB/ISIFOTCS. ..

+OMOPUTMUUHOCTD

+IMCKPETHOCTh

TPOBOJUMOCTD

aBTOMATHSI

JIBIDKEHUE

IIposiBieHHEeM POCTA U Pa3BUTHS KAaK CBOMCTBA KUBBIX CHCTEM ABJISIIOTCA. ..
+OHTOTeHe3

¢duorexHes

reoTpoIr3M

KpearjMoHU3M

+KaTabo/m3mM

Pa3apaxuMoCTh Kak CBOMCTBO )XUBbBIX CUCTeM NPOosBJisieTcs B opMe TaKCHCOB y...
+KHIIEeYHOMOJIOCTHBIX

pbIO

HaCeKOMBbIX

+TIPOCTEeUILINX

OakTepuii

Pa3jpa)kuMoCTh KaK CBOMCTBO XUBbIX CHCTeM NpPosB/sieTcs B (popme pediekcoB
y...

+HaCeKOMbIX

+pbIO

rpuboB

pacTeHul

OakTepuii

BuoreoneHOTHYECKHH YPOBeHb OpraHU3al{uM >XKMBOM MaTepuu XapaKTepeH /IA. ..
+03epa

+mMops

IIyKH

»Kabp

MMTOXOH/IpUH

IIpu3HakaMM BcexX )XUBbBIX CHCTeM SIBJISIFOTCAL. ..

MPOBOJUMOCTh

aBTOMaTusl

[IBIDKeHUe

+OMOPUTMHUHOCTh

+IMCKPeTHOCTh

HajaBu0BbIMH YPOBHAMH OpPraHU3aI[UH XKINBOI MaTepHH SAB/ISIIOTCS. ..
K/IeTOUHBIN



MOJIEKY/ISIPHBIN

+0HOLIeHOTUYEeCKUI

+6uochepHbIit

OpraHHbIN

BpauHble UIPHI U N0/I0BOE Pa3MHO)KEHHE B CTajie rasesieil MPOUCXOAAT Ha
teteeseececes.. YPOBHSIX OPraHU3aLMHU KUBOM MaTepHu.
+TOMYJ/ISILUOHHO-BH/IOBOM

+0OpraHrM3MeHHOM

OpraHoUHOM

OKMOreoLeHOTUYECKOM

6uochepHoM

IIposiB/ieHHEeM POCTa M Pa3BUTHS KaK CBOMCTBA )XUBBIX CHCTEM SIB/ISIIOTCAL. ..
pOXK/leHHe KOTST Y KOLIKH

OpauHble UTPBI BOJIKOB

OKUC/UTeNbHOe ochopuivpoBaHue

+OHTOreHe3

+cMeHa 61011eH030B

K/eTouHbIil ypoBeHb OPraHH3al[iH )KUBOI MaTepHU XapaKTepeH AJIA. ..
MUTOXOH/IPHS

pub0oCOMBI

+3pUTpPOLIMTA

spa

+HelipoHa

OpraHu3MeHHbIH YPOBeHb OpPraHM3anMu )KUBOM MaTepuy XapaKTepeH AJisl...
+1enbpuHa

cepAua

+ITYKH
IT/IaBHUKOB

»kabp

IIposiB1eHHeM caMOBOCIIPOU3Be/ieHNsI KaK CBOMCTBA XMBBIX CUCTEM SIB/ISIIOTCA. ..
+pervkaius JJHK

oKucuTenbHOe GochopuirpoBaHue

+6uocuHTe3 Oenka

TUIPOJH3 Oesika

MHTO3

Y 0JHOK/IETOYHBIX CYILIeCTB 3HAUHUTE/TbHO c/1alee, UeM y MHOIOKJIETOUHBIX,
BbIpa)kKeHbI TaKHe CBOMCTBA )XUBbIX CUCTeM KaK...

+pa3apakKuMOCTb

M3MeHUMBOCTb

CaMOBOCIIPOW3Be/ieHHe

Hac/1e/ICTBEHHOCTh

+caMopery/siys

OCHOBHBIMH (JOCTYNHBIMH HEMOCPE/JCTBEHHOMY Ha0/TI0IeHHI0) CUMTAITCS
YPOBHHU OpPraHu3aniy )KMBOM MaTepuM.

KJIETOYHBIN

+0praHu3MeHHbIN

OpraHOW/IHbIU

+6uocdepHbIit

MOJIEKYJISIPHbIN

3 ypoBHeii CcyniecTBOBaHHs )XUBOT'0 BellleCTBa HaZi0PraHN3MeHHbIMU SBJ/ISIFOTCS. ..
MOJIEKYJISIPHbIN

+TIOMY/IILIMOHHBIN

+6uochepHbIit



TKaHeBBIN

OpraHu3MeHHbIU

KJ/IETOYHBIN

+OMOLeHOTUYECKUI

+0MOreoL[eHO3HbIH

OpraHHbIN

XapakTep pocTa Ha/iI3eMHBIX M MO/I3¢MHBIX YacTeil paCTeHHi 0CyIeCTBI/IsSIeTC 10. ..
+Te/TUOTPONU3MY

+Te0TpOInu3My

CeNCMOHaCTUsIM

aBTOHACTHUSM

TE€PMOHACTUSIM

Peaknus pacTeHui Ha pa3/pakKuTe/u NposiB/isieTca B popme...
+TaKCHCOB

+TPOTMMU3MOB

pediekcoB

PUTMHYHOCTH

JTUCKPETHOCTH

C ce30HHBIM LUKJ/IOM MOrOJAHbIX YC/IOBHI CBSA3aHBbI. ..
PUTMBI OOZIPCTBOBAHUS M CHA Ue/lIOBeKa

reHue MTHUl]

+11CTONa/, pacTeHU!

+/IMHbKA >KUBOTHBIX

[IBIDKEHUE YCTbUL] paCTeHUU

YrneBoaamu B KJleTKe SIBJISIFOTCAL. ..

+caxapo3a

+TJIMKOTeH

TJIALIMH

TMercuH

BaJIMH

I'opMoHaibHYIO QYHKIUI0O B OPraHU3Me )KUBOTHBIX MOTYT BBIIIO/THSATD. ..
+0eKH

+>XMPOTIOJ00HBIE BelleCTBa

YTJIEBO/IBI

OHK

PHK

Buosiornueckas MeMOpaHa MOCTPoeHa B OCHOBHOM H3...
+0enkoB

+dochomnuzion

MOHOCaxapoB

T0JIMCaxapuzioB

HYK/IEMIHOBBIX KUCJIOT

TpaHcnopTHasi PyHKIMA XapaKTepHa AJiA. ..

+BO/bI

+0enkoB

UMUIOB

MUHepabHbIX COJIeU

yTJIeBO/IOB

B cocTraB Bcex )KUBbIX 0PraHU3MOB BXOJSIT HeOpPraHu4yecKue BelecTna...
+Boza

docdar kanbLus

Kpaxmarl

IJII0KO03a



+aMMHaK

Cpeau yKa3aHHBIX BellleCTB OPraHUYeCKUMH SIB/ISIFOTCS. ..
docdopHas Kucnorta

HUTpAT MeJu

+AlD

+dochomunusl

KapOOHaT Kasblus

OcHOBHBIMHU PYHKIMSMM JTUNU/I0OB B K/IETKe PAcCTeHU AB/ISIIOTCS. ..
+3HepreTuyeckas

vH(bopMalMoOHHast

TPAHCIIOPTHAs

KaTauThueckas

+3arnacaronias

I'ekco3amu ABAAKOTCA...

caxapo3sa

+TJII0KO3a

+(dpyKTo3a

pubo3a

Je30kcrupubosa

K mommcaxapujiaM OTHOCATCA. ..
+1]e/1/TF0/103a

IJII0KO3a

Je30kcrupurbosa

+TJIMKOTeH

caxaposa

TpaHCOPTHYIO (PYHKIUIO BBIMOTHAOT 0e/IKH. ..
+TreMor06uH

+MUOr/1I00MH

POJOTICHH

MHO3VH

KepaTuH

B kneTkax XuBoTHbIX MoJieKyJbl [JHK Haxogarcs B...
M30COMax

+MUTOXOHAPUAX

pubocomax

armapare ["o/bIxu

taape

B cocTaB K/IeTOUHBIX MeMOpPaH BXO/JST. ..
HYK/IEIHOBbIE KUC/IOTbI

+0eKH

+dochomnuzpi

aMUHOKUCJIOTBI

aMUHbI

OCHOBHBIMHU (PYHKIUSIMH 0€/TKOB B K/IeTKe )KUBOTHBIX SIBJISIIOTCAL. ..
JHepreTUueckas

+uH(OopMalOHHas

3arnacatrorias

+KaTa/uThueckas

+TpaHCIIOpPTHAas

A30THCTBIe 0CHOBAHHS BXO/JST B COCTAB...
+HYK/IEMHOBBIX KUCJIOT

OenkoB

aMUHOKUCJIOT



+ATO

dochomnuaon
®parment nenu [JHK umeer ci1efyromyro nociejoBaTre/ibHOCTh
HYKJ/ICOTH/OB...cccceseunseeeens OTA-TTH-LUI'T-AAL-LIIL. Onpegenure

10C/1e0BaTe/IbHOCTL HYK/1e0THA0B H-PHK.
AAL-TAT-UT'A-ATTC-T'LL

AAT-IIYL-TOY-YAL-LI'T

AAT-UTA-I'dT-TAL-LTT

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

®parmenT nenu [JHK umeer c1efyroiyro nociejoBaTe/ibHOCTb
HYKJ/ICOTH/OB...ccccosurseesens Orr-oTA-TAL-I'OT-AAT. Onpejenure
10C/1el0BaTe/IbHOCTL HYyK/1e0TH/0B H-PHK.
AAL-TAT-UT'A-ATT-T'LL

AAT-UTA-I'OT-TAL-LTT

AAT-IIYL-TOY-YAL-LI'T

+I'HL-TAY-AYT-LUT'A-Y Y1

®parmenT penu u-PHK umeer ciepyroinyro nocjiefoBaTe/ibHOCTb
HYK/ICOTH/OB..ccccceseurseesens ITA-AAY-LOYT'-T'YA-AAL. Onpejenure
N0C/Ie0BaTe/IbHOCTh HYK/1eoTH/10B (parmenTta nenu JHK, Ha KkoTopoi
npousonuia rpanckpunuusa u-PHK.

AAT-IYL-T'OY-YAL-LI'T

AAL-TAT-UT'A-ATT-T'AL]

AYT-UTA-ITT-TAL-LII'T

+OOT-TTA-I'AL-LIAT-TTT

AnTtukopaony AI'l] Ha T-PHK coorBercTBYyerT...

kKozioH AT'Ll Ha u-PHK

tpuriet THI" na ITHK

+kogoH YLI' Ha n-PHK

+tpuruter AI'] Ha IHK

tpuriet YT va JHK

Kakue ypoBHH BK/IOYAKT B cedsi Me30CUCTEMBI?

K/IeTOYHBIN, TKaHEeBbIN

OpraHHbIM, CUCTeMHbIN

OpraHu3MeHHbIU

+BCe BepHbI

YeMm otiuyaercsa mosekyaa JHK ot apyroi Hyk/iemHOBOM Kuca0Thl — PHK?
+IByXLIelIOYHOCTBIO U a30TUCTHIM OCHOBaHUEM TUMHHOM.
OZIHOL[ETIOYHOCTBIO U @30TUCTBIM OCHOBaHWEM TUMHHOM.
JIBYXLIETIOUHOCTBIO U a30TUCTHIM OCHOBAaHMEM YpaLAJIOM.
OZIHOL[ETTIOYHOCTBIO M @30TUCTBIM OCHOBaHWEM YDPAaLUIOM.

Ha3oBuTe BBICIIHI YPOBeHb OpraHu3aliuM )XUBoro.
MOJIeKY/IIPHO-TeHeTUYeCKUI

OpraHu3MeHHbIN

TMOMYJIALIMOHHO-BU/I0OBOM

+0rochepHO-01OreoIeHOTUUeCKUH

Uto siB/IsAETCA 3/IeMEeHTapPHOU eJUHULIel MOJIEKY/ISIPHO-TeHeTUUeCKOro yPOBHS
OpraHu3anyy XUuBoro?

OpraHesuibl;

+ MakpOMOJIeKY/Ibl;

ocobu;

BU/I.

Kakue ypoBHH BK/IIOYAKT B Ce0s1 MUKPOCHCTEMBbI?
+MOJIeKYJIIPHbIN



+CyOK/IeTOUHBIH

KJ/IETOUYHBIN

OpraHu3MeHHbIU

Yto sAAB/ISIETCA CyOCTPATOM JKU3HU?

OHK

PHK

Oenku

+BCe BEepHbI

Y craHoBHTe MOC/IeI0BATe/IHHOCTD PeaTi3aliy reHeTHYecKoil nHgopManuu:
1. u-PHK

2. JHK

3. 6enok

4. Tipu3HaK

[TpaBunbHLIN OTBET: 2, 1, 3, 4

Y craHoBUTe NOC/1e/J0BaTe/IbHOCTD SIBJICHUI U MPOLeCCOB MPOMCXO/SIUX B K/IeTKe
npu OuocuHTe3e OesKa:

1. TpaHCKpUNLMs

2. TPAHCISILUS

3. co3peBanue u-PHK

4. mpotiecc pa3pyiieHust pubocoMbl

[TpaBunbHbIN OTBeT: 1, 3, 2, 4

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

1. Permmkanyist 1. ocymiecTBsieMblii pruOOCOMOIA MpoOLeCC CHHTe3a
6ernka U3 aMUHOKMCJIOT 110 MaTpUlie

2. TpaHckpurnuus 2. cunte3 uHpopmarmonHoii PHK (uPHK) o maTpuiie
JHK.

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

OCHOBEe pOoAuTeNnbCKOM MoseKy/bl JJHK

4. mepeHOC reHeTUYeCKOW MH(pOpMaLUK OT AOHOPa
PELIMITUEeHTY MPH KOHTAKTe KJIETOK

[TpaBunbHbIN OTBET: 1-3; 2-2; 3-1.
ITo/THOLIEHHBIMM HA3bIBAIOTCS 0e/TKH:

+ copepskaiue 6osee 10 pa3TMUHBIX aMUHOKUCTIOT
ObICTpOTIepeBapHBaroLrecs: OeKu

+copieprkaliiyie Bce He3aMeHHUMble AMUHOKHCIIOTBI
PaCTUTETLHOT'O TIPOUCXOXKAEHUS

cofiep>Kaliiye TM3UH U MEeTHOHUH
He3aMeHMMBIMM aMHUHOKHUC/IOTaMH ABJISIOTCS
aJlaHVH

+Ba/IMH

+heHunanaHuH

+ METHOHWH

+1eruuH

JeHaryparjus 0e/IKOB IPOMCXOUT B pe3y/IbTare:
Jlerpaialiiy epBUYHON CTPYKTYPHI

arperaru 0eKOBBIX 7100y

+ U3MeHeHHUH MMPOCTPaHCTBEHHBIX CTPYKTYP
JTUCCOTIMALINN CyObeMHUL]

Bbi0epuTe COCTaBHBIE YaCTH HYK/1€0TH/IA:

+ caxap

+ docartHas rpymnmna

yT7IeBOZbI

TIATTAZTB




+a30TUCThIe OCHOBAHUS

Kpaxmai 310 -

+ MoJ/mcaxapuj,

MOHOCaxapu/,

+ COZIep’KUT OCTAaTKU MOJIEKYJI TJIFOKO3bI

He OTHOCUTCS K yIJIeBOJam

K nupuMu/MHOBBIM OCHOBAaHHMAM OTHOCATCH

r'yaHuH

+ LIUTO3UH

ajZleHuH

+ ypauui

+ TUMMWH

ITpornecc cuHTe3a Oes1Ka Ha pudocoMax NpM yyacTuu HHGOPMaLHOHHOM,
TpancnopTHou PHK u apyrux ¢pakropoB Ha3biBaeTcs .
[TpaBU/IbHBIN OTBET: TPAHC/ISALMS

Yu4acToK resa, 0TBeTCTBEHHbIH 3a HAUa/10 ero TPaHCKPHUIILUU Ha3bIBaeTCsl

[TpaBU/bHBIN OTBET: MPOMOTOP

Pub6ocomanbnasa PHK - 3to

TMOJIMHYK/IEOTH/IHAS 1]ellb, KOTOpasi SIB/ISIeTCS] MHCTPYKLMel Ayisi COOPKY MeNTHAHOM LieTH
Ha pubocome

+TIO/IMHYK/Ie0TU/[HAsI LieTTb, KOTopasi B KOMIIeKce ¢ Oe/lkaMu BXOJIUT B COCTaB pubocom
Y CBsI3aHa C peajM3alyeli reHeTUUueCcKor MH(GOpMaLuK MpU CUHTe3e MeNTUAHbBIX CBI3ei
Oornbliias ¥ Manast CyobeMHULIBI puO0COM

CTPYKTYpa, obecrieunBarolijasi crieljupruuecKyro peakiivio CHHTe3a BelllecTB B KIeTKe
K o6mum merogam ucciegoBanus 6uosioruu HE oTHocuTca:

Hab/moieHue

+ co3epLiaHue

5KCIIepPUMEHT

OTBIT MO/e/IMPOBaHKe

B npojyKTax no/iHOro ru/jpo/in3a HyK/J1eMHOBbIX KHC/I0T OTCYTCTBYIOT:
a30TUCTbIE OCHOBAHUSI

MeHTO3bI

+ Ir'eKCO3bI

thochopHbIe KUC/IOTHI

XuUMHYeCKHe 3/IeMeHTbI, BXO/sIIie B COCTaB )XNUBbIX OPraHU3MOB Ha3bIBAIOTCS:
KaHLleporeHaMu

+ GuoreHamu

MyTareHaMu

Makpo3/ieMeHTaMU

MosieKyJia, 0CyI|eCTB/IAOIIAs XpaHeHHe reHeTHueckoi uH¢opMaliui 3yKapuoT,
Ha3bIBaeTcst .

[TpaBunbHbM OoTBeT: [JHK

B cocraB Hyk/ieotupaoB HE BXOAAT 0CTaTKM:

caxaposB

+ MnuaoB

MMPUMU/IVMHOBBIX U yPUHOBBIX OCHOBAHUI

opTodochopHOI KUCIOTBI

HawuBbIciieii TAKCOHOMHYECKOM eIMHUIIeH, XapaKTepPHOU /i/if IapCTBa pacTeHUun
SIBJISIETCA:

IIpaBU/IBHBIN OTBET: OT/eN

CoorHecuTe IlapcTBa € COOTBETCTBYHIMMH XapaKTePHUCTHKAMMU.

[lapcTBa \ XapakTepucTrkKa




1. bakTepuu . MeJIbyaiiiie HeK/eTOuHble ()OpMbI )KHU3HU

2. BUPYCBhI . TPHIIIL, reprecc

. BriepBbIe Obii OTKPBITHI /1.1, VIBaHOBCKUM

. O[THOKJIETOYHBIe Oe3bsiiepHbIe OPraHU3Mbl

. OTCYTCTBHE cobcTBeHHOro oOMeHa BeleCTB

DU |W|IN =

. )KU3HECIIOCOOHKI TOILKO B XKUBOK K/I€TKE

IIpaBU/IBHBIN OTBET:

1-

4,5;2-1,2,3,6

CaoiicTBa ¥ GyHKIMHU 0€/TKOB ONIpeAe/IsIIOTCS:

BU/IOM OpraHu3Ma

TIJIOTHOCTBIO YTIAKOBKU T'JI00Y/IbI

+110C/1e/10BaTe/TbHOCTbIO aMHUHOKHUC/IOT

MeTOZIaMU CUHTE3a

YTo MOHUMAIOT MO MePBUYHONM CTPYKTYpO# 0e/Ka:

AMHHOKHUC/IOTHBIM COCTaB TMOJIUITENTH/IHOM T1en

crocob yK/aKy TIPOTOMEPOB B OJTUTOMEPHBIN Oe/loK

+ MOPSIIOK UepeioBaHUs] AMUHOKHMC/IOT, COeTUHEHHBIX B Oe/IKe MenTHIHBIMU CBSI3SIMU
yKJIaZiKa TTOJIMTIeNTH/JHOM 1eMy B BUie 063Ta-Criupaiu

Bonpocs! cobece/joBaHuA:
. Uro uzyuaet buosorusi? CTpykrypa 6uosorum
. CBsi3b OH0OJIOTMHM C IPDYTUMU HayKaMHu.
. OCHOBHbIe HarpaBJ/ieH!s pa3BUTHSI COBPeMeHHOM O0MoIoruu

. Pa3BuTHe 6uosioruu B iepuoz, HTP u mocseytoriyie mepruosl

1
2
3
4. PazButue buonoruu B AHTUYHBIN riepuos, B CpefiHre BeKa U O1oxy Bo3poskaeHusi.
6
7

. MeTopp! viccnejoBaHui B OMOIOTUH.
8. [ToHsATHE 06 3KCTIepUMeHTaIbHOM MeTO/ie U TIoUeMy OH TOJTyur/ Habosibliiee
pacrpocTpaHeHHe.
9. OnipefeneHye KU3HU.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Ha3zoBure ¢dhyHZaMeHTa/IbHbIe CBOMCTBA KUBOTO.
YpOBHU OpraHu3aljiu XKUBOW MaTepuHu.
MonekysipHbIi YPOBEHb >KHU3HHU.

KreTouHsIi1 ypoBeHb >KU3HU.

OpraHr3MeHHbIN YPOBEHb >KU3HHU.
[ToryALOHHO-BHU0OBON YPOBEHb >KU3HU.
OKOCHCTeMHBIN YPOBEHb XKU3HU.

BrocdepHbIil ypOBeHb XKU3HU

[atiTe orpeziesieHye TIOHATHS «00IIIast OUOJIOTHs».
[aiiTe ompe/iesieHHe TIOHSATUS «KU3Hb».
[MpuBeuTe PUMeEPHI TTPAKTUUECKUX JOCTIDKEeHUH Ha 6a3e pa3BUTHS OHOJIOT UM

Bonipocs! yisi  cobecepoBanus mo teme: « CymHocTh xxu3Hu. CBOICTBA COCTaB U
YPOBHHU OPraHu3aLiy )XUBOT0»

1.

LN AN

Yro u3yuaeTcs Ha OMOTeoLeHOTUUECKOM YPOBHE?

Kakue 37eMeHTbI Ha3bIBatOTCSI MUKPO- U Y/IbTPAMUKPO/IEMEeHTaMu ?
[ToueMy nuIIK/bI HEPACTBOPHUMBI B BOZe?

KaxkoB 3apsij cHapyKu MeMOpaHb! 1 110, MeMOpaHo#i?

Kakne 6enku Ha3bIBatOTCS MTPOCTHIMU? CI0XKHBIMU ?

Yro Takoe feHartyparus 6enka?

JBurarenbHasi QyHKLus O€/TKOB:

Karamurnueckast GyHKIus OesTKoB:

[Touemy >KHpBI SIB/ISIFOTCSI OCHOBHBIM 3arlacarolliiM BeleCTBOM Yy JKUBBIX

OpraHu3MoB?




10. PoGept bpoyH B pacTUTe/BHBIX K/IETKAaX BIIePBbIE OIMUCAI:
11.  Yro Takoe ¢arouuro3? [TnHOLKTO3?

12.  Kak 3apspKeHHBIE MOHBI TIOTIA/IAI0T B KJI€TKY, €C/IH JIUITUAHBINA OUC/ION /1 HUX
HelpoHuLaeM?

13. UTo u3yyaeTcs Ha MOMyJIALMOHHO-BUIOBOM YPOBHE?

14.  CKOJIbKO NPOLIEHTOB OT MacChl IPUXOJUTCS Ha 371eMeHThI 1 U 2 FPyIIbL:
15.  Ilouemy TBepzplii e[ jerye, yeM >Kuzkas Boza?

16. Yro Takoe OydepHOCTH?

17. YTo Takoe ueTBepPTUUHAs CTPYKTypa OeTKOBOI MOJIEKYIbI?

18.  CrpourenbHast GyHKLUsI O€TKOB MIPOSIB/ISIETCS:

19. OHepretryeckasi GyHKLMsI Oe/TKOB:

20. Ha3oBuTe BakHelIIIMe MOJMcaxapy/ibl:

21. YTto M3yuaeTcs Ha OpraHu3MeHHOM YpPOBHe?

22.  Kakue 371eMeHTbl OTHOCATCS K 3/1eMeHTaM 1-K rpymbl?

23.  Uewm omnpefenseTcss KUCJIOTHOCTb UM OCHOBHOCTb pacTBopa?

24.  Kakue CBfI3U yJep>XUBarOT BUTKU CITUPAId BTOPUUHOMN

25.  CTpPYKTyphbl benka?
26. UTo Takoe peHarypauus?

27.  TpaHcnopTHast GyHKLMS GeKOB MPOSIBJISETCS:

28.  Kakue KJaccol yrieBoZi0B pa3jnyaroT?

29.  Yro u3BecTHO 00 sHepreTryeckoi GyHKLIUU

Bonpoce! i1 cobecefoBaHusi o TeMe: «Mo/1eKy/IIpHO-TeHeTHUeCKU YPOBeHb
OpraHu3aLyy JXU3HH»

1. B kakux opraHoujax kietku Haxogutcs JHK?

2. Kakogs! ¢pynkiuu JHK?

3. Kakue nmyprvHOBbIe ¥ TUPUMUIVHOBbIE OCHOBaHUSA BXOAT B cocTaB JHK?

4, Kakos guametp mosnekyJisl [JJHK 1 KakOB pasMmep mapbl HYK/1€0THI0B B MOJIeKyJie
JHK?

5. Kak nykneoruapsl [JHK coeauHeHbl B OHY Lielb?

6. Kak uenu IHK coenviHeHb! ApYyT € Apyrom?

7. Yem obOpa3oBanbl "Kpas'" mosekynbl JHK?

8. B kakoMm BU/le, ¥ KaKUX OpPraHoOMiaX XpaHUTCs MHPopMaLys o 6esikax B KJieTKax
9YKapuoT?

9. Kakoii hepmMeHT oTBeuaeT 3a 06pa3oBaHHe KoMIieMeHTapHOM 1ierd [THK?

10. Yro siBnsieTcs MaTpuLieid npu yasoennn THK?

11. Yrto Heobxoaumo ayist pervtikanuu JHK?

12. Kak Ha3biBaetcsi criocob yzaBoenusi JIHK, ripy KOTOpOM OfiHa 1ieTlb HYK/IeOTH/IOB
0CTaeTCs HeM3MEHHOM, a BTOpasi 0CTParuBaeTCsl 10 MPUHLIUITY KOMI1/IeMEeHTapHOCTU?
13. Kak Ha3biBaetcs Lenb Hykneotu0B JJHK, Ha KoTOpoOii MpoucxoguT
HeTpepbeIBHOE 0O0pa3oBaHHe KoMIieMeHTapHoU 1jenu JJHK?

14. Kak Ha3biBaroTcst hparmentsl [THK, obpa3ytoriyecs Ha pyro# Lemnu
HYK/IOTU/I0B MOJ1eKysbl JIHK?

15. Kak Ha3bIBatOTCs (hepMeHTHI, «CIMBarolye» dhparMeHTbl OKa3aku?

16. B kakoM HaripaBiieHMH MoxKeT ABurathbcsi depment JJHK-nonumepasa?

17. B KakoM HarpaB/ieHUU TIPOUCXOJUT y//TUHEeHHe 00pa3yIoIeics 1ernu
HYK/IEOTU/IOB?

18. KakoBb! ¢pyHkimu PHK?
19.  T'zme obpasyrorcs PHK?

20. Kakue nmyprHOBbIe ¥ MTUPUMUIUHOBbIE OCHOBaHUSA BXOAAT B coctaB PHK?
21. Kakue Bugbsl PHK HaxopaTcs B KieTke?
22. Kak nykneotrasl PHK coesviHeHbl B OfHY Lierb?

23. KakoBel pa3smeps! pasHbix B0 PHK?



24. @.Kpuk chopmMyIrpoBas LIEHTPaIbHYIO0 10TMY MOJIEKY/IIPHOM OHOIOTvK —

25. TpUIIeTHOCTL TeHEeTUYECKOT0 KOZA TIPOSIBJIIETCS B TOM, UTO ...........

26. BbIpOXJ€HHOCTb TeHeTUYEeCKOro KOZa MPOSIBJIIETCH B TOM, UTO ...........

27. OJHO3HAYHOCTh F€HEeTUUECKOT 0 KO/ia MPOSIB/ISIETCS B TOM, UTO ...........

28. YHuBepcanbHOCTb FeHeTUYeCKOro KoZia MpOSIBJISIeTC B TOM, UTO ...........
29. HernepekpbriBaeMOCTb T'eHeTUUeCKOr'0 KO/ia IPOSIBJIIeTCS B TOM, YTO ...........

30.  VHuuuupyromui KoJoH Ha roboit uPHK .........
31. B konue nPHK naxomurcs ...........

32. TpaHCKpUILUg — 370 ...........

33. Ha JHK moryT ObITh 3aKOAUPOBAHHI .......... R s eeeneeeens

34. MaTpuliei Ipu TPaHCKPUIILIUU SBJSETCS ...........

35. [171s TPAaHCKPUIILIUYA HEOOXOAUMBL: .......... R s eeeneeeens

36. PHK-nosinmepa3sa npy TpaHCKPUIILMY JBUKETCS B HAlIPaBJ/IEHUM ...........

37.  uPHK o6pa3yercsi Ha MaTpuuHo Lenu JJHK 1o npyuHLMIaMm .......... 1 QTR

38. PHK-nonumepa3a criocobHa cobrpaTth MOIMHYKIEOTHAHYIO 1eTh B HarlpaB/IeHU!
39. BOBIIMHCTBO reHOB 3yKapuoT MO3auuHble, TaK KaK ...........

40. KakoBo 3HaueHue peryiasiTOpHbIX 3/1eMeHTOB?

41. KakoBo 3HaueHue npomortopa?

42. YTo Takoe 3K30Hbl, UHTPOHBI;

43. KakoBo 3HaueHMe 1lepHOM U TpeliepHOM Noc/ie[jloBaTeIbHOCTeN HYK/1e0TH0B?
44, KakoBo 3HaueHHe HeTPaHC/IUPYeMbIX obacTeii?

45. UTo mporcxoauT BO Bpems ripoLjeccuHra npo-uPHK?

46. [Touemy oTcyTcTBYyeT 2 B 3penoii UPHK?

47. ['me nporCcXOaUT TpaHC/IALMA?

48. UYTO NMpoUCXOAUT BO BpeMsi UHULIMALIMU TPaHCJIALIUNA?

49. Yto HeoOXOAUMO /i1 TPAHCISIUM?

50. Kak ocyiecTisgeTcsi TepMUHaLMs TPAHCISLUA?

KonTposbHas pabora:

CumyayuoHHble 3a0auu:

1. Opgna u3 genovek JHK uMmeet niociegoBare/bHOCTh HykieothaoB: AT'T AH/] T'AT
ALT LOTI'A TTT ALI' ... Kakyro T1o0c/iefoBaTe/ibHOCTE HYK/IEOTU[O0B HMeeT BTOpas
L[e[I0UKa TOU yKe MOJIeKYIbI?

2. bonblnas u3 gByX 1ieneid Oeslka WHCY/MHA (Tak Ha3biBaeMas Liellb B) HauMHaeTcsi co
C/1eyIOLMX aMUHOKUCIOT: (heHuIaaHUH-BallH-acraparuH-riiyTaMUHOBasi KHC/IOTa-
TUCTUVH-NeWMH. Hamuilvre moc/iefoBaTe/lbHOCTh HYK/IEOTH/JOB B Hayajie ydacTKa
moekysibl [TIHK, xpansiiero nHdopmMaipo o6 3ToM Oenke.

3. Y4UacToK reHa uMmeeT CJiefyrollee CTPOEHHe, COCTOsIee U3 I0C/Ie[0BaTebHOCTU
Hykneoryzos: LI'T OI'I] THA AAA THI' ... . YKaxuTe CTpoeHUe COOTBeTCTBYIOLLEro
yuactka 6enka, “HGOpMaIKsi 0 KOTOPOM COJep>XKUTCS B laHHOM reHe. Kak oTpa3urcst Ha
cTpoeHuU bOefika yzianieHre 13 reHa YeTBePTOTr0 HYK/IeoTHja?

4. Tlpu cunapome daHkoHU (HapylneHHe oOpa30BaHUSI KOCTHOW TKaHW) y OOMBHOrO C
MOYOW BBIJIESIFOTC aMUHOKHC/IOTHI, KOTOPBIM COOTBETCTBYHOT KOJOHbI B UPHK: AYA,
'YL, AYT, YUA, YYI, T'YY, AYY. Onpenenurte, BblJleJieHUe KaKUX aMUHOKHUCJIOT C
MOYOW XapakTepHO A1 cuHApoMa {aHKOHMW, eC/lv Yy 3[0pPOBOr0 4YeJOBeKa B MoOue
COJlep>KaTCsl aMUHOKUCJIOTBI a/laHWUH, CePUH, TJIyTaMUHOBast KUCJIOTa U TJIL[MH.

5. Nccneposanus nokasany, uro B UPHK copepxxutca 34% ryanuna, 18% ypauuia, 28%
uuro3uHa, 20% agenuHa. OmnpejenuTe TMPOLIEHTHbIM COCTaB a30THUCTBIX OCHOBAHWM B
yuactke [THK, siBnistomerocst marputien ais ganHou uPHK.

6. Monexkyna JHK pacnanace Ha e uernoukd. OgHa u3 HUX uMmeer crpoeHue: TATD
ALT ITT ALOA OI'T ITT T'AT TUA ... . Kakoe ctpoeHue OyzeT MMeTb BTOpas



Monekyna JHK, korja ykasaHHasi LiellOYKa [JOCTPOMTCS OO TOJHOW [ABYXLE[OYeuHOH
MOJIEKYJIbI?

7. lonunenTtuaHas LeTb OAHOTO OeJlka )KUBOTHBIX UMeeT CreAyroljee Hayaso: TM3UH —
[JIyTaMUH — TPEeOHWH — aJlaHuH — ajlaHiH — ajlaHuH — JM3MuH... C Kakou
TI0C/IeIOBaTeIbHOCTH HYK/IEOTH/I0B HAUMHAETCS TeH, COOTBETCTBYIOLIHI 3TOMY OesKy?
8. OpHa u3 ueneli pubOHYK/Ieassl ((hepMeHTa MMOPKeTyI0UHOM >Kee3bl) COCTOUT 13 16
aMUHOKUCIIOT: I'my — I'mu — Acnn — IIpo — Tup — Ban — IIpo — Ban — IIpo —
Ban — T'nc — ®en—Acn — Ana — Cep — Ban. Ornipegenure CTPyKTypy yuacTka
IOHK, koqupytoIero 3Ty 4acTb puOOHYK/Ieasbl.

9. C Kakoil T0C/eJ0BaTe/IbHOCTH aMWHOKUC/IOT HauMHaeTcs OesloK, eciv OH
3aKOJJMpOBaH TakKOW MOC/e0BaTeNbHOCThIO HyKaeotyugos: AL UL ATT OUL I'T'T
AIJL? Kakum cTaHeT Hauasio TOJIMIIeNTHAHOM 1el CUHTe3upyeMoro 0esika, ecu Tof
BJ/IMSIHUEM PEHTTeHOBCKUX Jiyuel MAThIM HYK/IeOTH[, OKaXKeTCs BBIOUTBIM U3 MOJIEKY/IbI
OHK?

10. Copgepxanuve HykneotuzioB B Uenu MPHK crepyroigee: azeHunoBoro - 27%,
ryaHuioBoro - 35%, uouruawioBoro - 18%, ypauuwnoBoro - 20%. Ompepenute
MPOLIEHTHBIA COCTaB HYK/IEOTHJOB yuacTka Mosekynbl [JHK (reHa), sBnastorerocs
Matpuuei s atoii UPHK.

11. Kakyio [iuHy uMeeT yuacTok MosieKynbl [THK, Koaupyrommii MHOTrIo0uH
COBpEeMeHHBIX YKUBOTHBIX, €C/Id MUOTI00MH (6e/0K MBIILL]) COAEP>KUT OJHY Lierb co 155
aMUHOKMC/I0TaMU? PaccTossHUe MeXly ABYMs COCeJHUMU HYK/IeOTHlaMy paBHO 3,4 A.
12. BenoK OKCUTOLIMH COCTOMT M3 9 aMMHOKMUCJIOTHBIX OCTaTkoB. OmnpezenuTe AJUHY
MepBUYHOMN CTPYKTYPhI U MOJIEKY/ISIPHYO Maccy bernka.

13. MonekynspHasi macca KaTanasbl paBHa 224000[Ja. CKOIBKO aMHHOKHUCJIOTHBIX
OCTaTKOB B 3TOM Mosekyse? KakoBa JjiiHa MepBUUHON CTPYKTYPbI 3TOr0 Oeska?

14. benok akTWH COCTOMT U3 374 aMHUHOKUCJIOTHBIX OCTaTKoB. Oripefie/iuTh IJIMHY
TepBUYHOMN CTPYKTYPhI U MOJIEKY/ISIPHYIO Maccy 3Toro Oesika.

15. B wmonekysne [OHK THMHHOBBIE HYK/IeOTHAbI cocTaBiastoT 10% ot obiero
KosmmuecTBa. Oripezie/iiTh NPOLIEHTHOEe COZleprKaHue APYTUX BUIOB HYK/IeOTHOB.

16. CKONbKO COZEP>KUTCS aJeHUHOBBIX, T'YaHHHOBBIX U LIUTO3WHOBBIX HYK/IE0TH/OB (110
OT/JIeTbHOCTH) BO (parmeHTe monekysisl JTHK, ecii B HEM 0OHapyskeHO 880 TUMHUHOBBIX
HYK/IEOTHZIOB, KOTOpPbIe COCTaB/SIOT 22% OT 00IIero KojuyecTBa HYK/IEOTHJOB B 3TOM
tdbparmenTe mosekysisl JJHK? KakoBa anuHa sToro ¢pparmenra JHK?

17. B monekyne [OHK TuMUAW/IOBble HYK/I€OTHAbI cocTaBissioT 10% ot obiero
KosmmyecTBa. Oripesie/iiThb NPOLIEHTHOEe COZlep KaHue APYTUX BUIOB HYK/IeOTH/OB

Tema: «CTpyKTypa U QyHKIIMHU K/I€TKH»
@OoH/, TeCTOBBIX 3a/laHUM /151 TEKYLL|ero KOHTPOJIsl 3HaHWH 110 TeMe:
ITnasmarnueckas MeMOpaHa K/IeTKH He yYacTBYeT B IIpoLieccax
ocMoca
MMHOLIUTO3a
+ cruHTe3a MoneKkysn ATO
(arormrosa
B cocraB PHK BxoAsT a30THCTBbIe 0CHOBAHHSA
aJleHVH, I'yaHWH, [JUTO3WH, TUMUH,
aJleHyH, [VIULIepUH, LIUTO3UH, TUMUH,
aJleHVH, I'yaHWH, [TILePUH, THMUH,
+ aJleHUH, T'yaHWH, LIUTO3UH, ypaLy/L
®Oyukuuu JTHK
SHepreTUyecKast
3aljMTHAs
JiBUATaTe/IbHast
+XpaHUT reHeTUUeCKyr0 HH(POpMaLIO



Posb BoABI B KileTKe:

+ SIBJISIETCSI YHUBEPCa/IbHbIM PAaCTBOPUTENIEM,

SHepreTUyecKas

repeiaeT reHeTUUeCKyI0 WH(MOpMaLMIo JouepHUM Mosiekysiam JTHK.
XPaHUT reHeTUUeCKyto NH(OpMarL|io

®ynkuuu JHK:

SIBJISIETCST YHUBEPCa/TbHbIM PaCTBOPUTEJIEM,

SHepreTUyeckas

+TiepeJjaeT reHeTUUECKYI0 WHGOpMaL[1Io JouepHUM Mosiekysiam JJHK.
XPaHUT reHeTUUeCKyto NH(OpMarLrio

MemOpaHBbI I€pOX0BaTOM H/0M/IA3MAaTHUECKON CeTH OTBETCTBEHHBI 3a CHHTE3. ..
+ OeskoB

ATD

Kpaxmasa

HYKJIEMHOBBIX KUCJIOT

YkakuTe rj1aBHYI0 0CO0EHHOCTh DaKTepui

+ siZlepHOe BellleCTBO He OT/eJIeHO OT LIUTOI/Ia3Mbl

oTCyTCTByeT 060Ji0uKa

HeT pubocom

KJ/IeTKU MajleHbKUX pa3MepoB

He yMe0T K/16eTOYHOI0 CTPOeHHs

+ BUPYChbI

OaxTepun

JIPOMOKU

TpOCTeHI1Ie

O/ieMeHTapHO! eJMHUIeH )KMBOI'0 SABJISIETCH...

+KJleTKa

6estok

BUPYC

KJIeTOYHasi OpraHesijia

Kakue Mepbl Npo)U/IaKTHKH C/1e/{yeT MpeJIIPUHIMAaTh, YTOObI He 3apa3uThCs
TyOepKy/1e30M

+ MpOBeTPHBATh TMOMeIlleHHe U [ieflaTh BIaKHYI0 yOOpKY
NoJlep>kKUBaTh B ITIOMeLLeHUH OIpe/ie/IeHHYH0 TeMIlepaTtypy
YHCTUTH 3yOBbI IBa pa3a BAEHb

BKJ/TFOUATh B MUILY 00JIbliIe Msica

B pe3y/ibTaTe Kakoro mpoiecca B OpraHiu3Me 0akTepuil YHeprusi akKyMy/JIHPYeTCst
B AT®?

JIBIDKEHUS

+ NbBIXaHUs

Pa3MHOKeHUsI

criopooOpa3oBaHus

Kakoii opraHon 3anacaer Jjisi KJIeTKH YHepruio B Bujie AT®D?
KOMITTEKC ['ob/pxu

LTOIUIa3Ma

TUIa3MaTruecKasl MemOpaHa

+ MUTOXOHIpUU

3abo/1eBaHie CTPUTYLUM JIMIIAEM Y Ye/I0BeKa BbI3bIBaeT
BUPYC

TIJIECHEBBIN TPUO

OakTepusi-TiapasuT

+rpub- mapasur

K 0c00eHHOCTH CTpOeHUsI TPOKAPHOT OTHOCHTCH. ..



TIOJBYKHAS LIUTOT/Ia3Ma

+ OTCyTCTBHE 5iipa

pasMHOXeHHe TIPY NTOMOLIU Melio3a

T'eHOM, TIpe/ICTaB/IeHHbIN MHOXXEeCTBOM XPOMOCOM
BakTepuu 0THOCAT K MPOKAPHUOTaM, TaK KaK OHH HMeKT
L[UTOI/Ia3My

T1Ia3MaTUYeCKyr0 MeMOpaHy, COCTOSILIYIO U3 JIMMUIOB U Oenka
prbOCOMBI

+ siiepHoe BelllecTBo 6e3 000/10UKH

YeMm 00yC/10B/IEHO MHOT000pa3ue 0e/IKoB?

+ Ha/IMUMeM B UX COCTaBe aMUHOKHMC/IOT

Ha/TMUMEeM TIENTU/IHBIX CBsI3ei

CrOCOBHOCTHIO 00pa30BLIBATH BO/IOPO/HEIE CBSI3U
0C00EHHOCTBIO UX MEPBUYHON CTPYKTYPBI

Bbijie/TUTD OTAe/TbHbIE KOMIIOHEHTBI K/IETKH MO3BO/ISTIOT METO/bL:
MMKPOCKOITUeCKHI

TMCTOXUMUWUECKUI

+ @ QepeHLIMaTBEHOTO LEeHTPU(YTUPOBaHUS
PEHTTeHOCTPYKTYPHOT'O aHa/ln3a

ITpocTpaHCTBeHHYI0 CTPYKTYPY M (pU3HUeCKHe CBOHCTBA MAaKPOMOJIEKYJT O3BOJISIIOT
H3YUYHUTH METO/IbI:

MUKPOCKOIUYECKUH,

TUCTOXUMUYECKUH,

OLOXUMUYECKU],

+ PEHTT'eHOCTPYKTYPHOT'O aHa/M3a

B cocraB 6u0/10rnueckoii MeMOpPaHbI BXOJSAT:

+ ATAZBI

XPOMOCOMBI

HYK/TeTHOBbIE KUC/IOTBI

ATD.

Yem 00yC/10B/IEHO MHOT000pa3ue 0e/IKoB?

+ Ha/IMUKeM B UX COCTaBe aMUHOKHCIIOT

Ha/TMUKeM TIeNTTUIHBIX CBsI3ei

CIIOCOOHOCTBIO 00pa30BLIBATH BOIOPOAHEIE CBSI3U
0C0OEHHOCTBIO UX TIEPBUYHON CTPYKTYPBI

daronyro3s — 3T0:

3axBaT MeMOpaHOU K/IeTKHU JKUAKUX BelleCTB U MepPeHOC UX B LIUTOIUIa3MYy KJ/IETKU
+ 3aXBaT MeMOpaHOU KJIeTKH TBeP/IbIX UaCTHUL] ¥ TIePeHOC KX B LIUTOI/Ia3MYy
n30upaTebHBINA TPAHCTIOPT B K/IETKY aMUHOKHC/IOT
TMOCTYTIJIEHHE B KJIETKY BOJbI

DYHKIMH IJIa/KOH IH/0IIa3MaTHUeCKOU CeTH:

+ cuHTe3 JIUITN/IOB

paciieryieHye YrIeBOoziOoB

paciervieHye 6eskoB

cuHTe3 OesTKoB

DyHKIMY TU30COM:

CUHTE3 >KUPOB,

+ pacujeryieHvie 6enKoB

CUHTe3 YTJIEBO/IOB,

cuHTe3 OesTKoB

DYHKIMH MUTOXOH/IPHI:

CHHTE3 KUPOB

CUHTE3 YT7IeBO/IOB



+ cuHTe3 ATD

paciiiervieHre HyK/IeMHOBBIX KUC/IOT

®OyHKuMM Komitekca I'osbpku:

+ obpa3oBaHue JTM30COM

CUHTE3 KUPOB

cunte3 ATD

paciiiervieHrie HyK/IeMHOBBIX KUC/IOT

DyHKIUH K/IeTOYHOI0 sA/pa:

OuocuHTe3 Oenka

cunte3 ATD

+perysiLus oOMeHa BeleCTB KIeTKU
paciijeriieH/e ro/icaxapH/ioB.

K Hek/ieTouHbIM (hoOpMaM >KU3HH OTHOCATCH:
pacTeHust

GakTeprun

JKUBOTHBIE

+ BUPYChI

K npokapuoram 0THOCATCSA

HUTYAThIE BOJJOPOC/TH

+ bakTepuun

JIPOXOKU

TiJIeCHeBbIe TPUOBI

OHJI0IUIa3MaTHUYeCKasl CeTh B K/IeTKe BbIIO/THSAET (QyHKIHIO
cunresa [JHK

cvHTe3a UPHK

+ TPaHCTIOpTa BellleCTB

obpa3zoBanusi prubocom

IIpouHas 000/10YKa K/IETOYHBIX CTEHOK PacCTeHH# CTPOUTCS U3
JIATTUAZIOB

6enkoB

cosiet

+ yrieBoj0oB

L entro/103a OTHOCUTCH

+ K yI/ieBoJam

T IaM

Oesikam

MHHepa/IbHbIM BellleCTBaM

HapyieHue yryieBogHOro 00MeHa y Je/ioBeKa HCCIeAYeTCs C IIOMOIbI0 MeTo/ja
L[UTOreHeTUYeCKOT O

reHeasIoruuecKoro

9KCITePUMEHTATbHOT O

+ OMOXUMHUYECKOTO

Benku, crioco0HbIE YCKOPATH XMMUUECKHe PeaKIiH, BHINIO/THAKOT B K/IleTKe (PyHKIHIo
TOPMOHAJTBHYHO

CUTHA/TbHYO

+ (pepMeHTaTHBHYIO

MH(POPMAL[MOHHYIO

BHyTpHUK/IeTOYHBbIE TAPA3UThI, COCTOSIIIE U3 MOJIEKY/T HYK/IEMHOBBIX KUC/IOT M
0e/1IK0BOM 000/10YKH,-

+ BUDYCBI

GakTepun

JIPOOKA

MpoCTeuIIe



B cocTaBe pacTeHuii BCTpe4aeTcs o/ IMcaxapy/

[JIMKOT €H

a/ipeHa/InH

+ Kpaxma’

XUTHH

K 0c00eHHOCTH CTPOeHHUsI NPOKAPHOT OTHOCUTCH. ..

MOABW)KHAs LJUTONIa3Ma

+ OTCYTCTBHE s7]pa

pa3sMHOXXeHHe TIpY NTOMOLLU Melio3a

reHOM, MpeJCTaB/JeHHbIM MHOKeCTBOM XPOMOCOM

MemOpaHBbI I€pOX0BaTOM H/0M/IA3MAaTHUECKON CeTH OTBETCTBEHHBI 3a CHHTE3. ..
+ OeskoB

ATD

Kpaxmasa

HYKJIEMHOBBIX KUCJIOT

XemoTpo(HOe NMTaHHe XapaKTePHO /151 HEKOTOPbIX

reTepoTpotoB

KOHCYMEHTOB

r1apasuToB

+aBTOTPO(OB

Kakoe BeljecTBo C/Iy>KMT 0CHOBHbIM UCTOUHMKOM YHEPruu

Oenku

JTUTU/IBL

+ ATD

OJHK

BcrpanBanue cBoelt Mosieky bl [IHK B K/1eTKy X035ilMHA OCYII|eCTB/ISIIOT
+ GakTepuodaru

XeMOTPO(]bI

aBTOTPOdbI

[HaHOOaKTepUHr

B cocta JHK BX0gAT a30TUCTbIE 0CHOBAaHMSA:

+ aJleHUH, I'yaHVH, LUTO3VH, TUMUH;

T'yaHWH, ypaLu/l, LIUTO3WH, TUMUH;

LIWTO3UH, aJ|leHVH, TAMUH, YpaLuI;

TMMWH, I'YaHWH, aJ|leHVH, ypaLuy/

B opnoii u3 nenei [JHK umeercs nocsejoBareibHOCTb HyKaeoTu0B I T I' A.
Ncxoaa 3 npuHLMNa KOMIJIEMEHTapPHOCTH, YCTAHOBHTe I10C/1e/J0BaTe/IbHOCTD
HYKJ/1e0TH/AOB B pyroi nenu JHK:

+ I'yaHWH, aJ|leHUH, IUTO3UH, TAMUH

aZleHUH, TUMUH, ypaLu/, T'yaHUH

LIMTO3WH, a/|eHVH, ypaLu/, TAMUH

THMWH, a/IeHVH, LIATO3WH, I'yaHUH

I'unorte3a cumOuoOreHe3a paccMaTprBaeT 00pa3oBaHue B MPOLECCe IBOTIOLNA
KaK pe3y/IbTaT BHeAPeHHs B IEPBHUHYI0 3YKAPUOTHYECKYI0
KJ/IeTKYy OaKTepuid.

+XJIOpOI/IaCTOB

+MUTOXOH/IPUH

pubocom

JTM30COM

aririapara ['onbpku

B >KMBOTHO# K/IeTKe 0TCyTCTBYHOT OpraHe/uibl...

+T11aCTUBI

+BaKyO0J/I1




LIEHTPHOJIN

KOMILIeKC ["ombpKu

TePOKCHCOMBI

HemeMOpaHHBIMH OPraHOU/JAMHU KJ/IETKHU SB/ISIOTCS. ..
+K/IeTOYHbIN L[EHTP

+prUbOCOMBI

JTU30COMBI

M/1aCTUABI

MUTOXOH/IPUU

PO

Bujapl 3HA0M/1a3MaTHUECKOT'0 PeTUKYJ/IyMa...
+TpaHy/ISpHBINA

+T/1aIKUI

LieHTpa/IbHbIN

MOBEPXHOCTHBIMN

MOCTeHHBIN

YueHble, BHeCIIIMe BKJIa/| B CO3/laHHe U Pa3BUTHE K/IETOUHOH TeOpUH,
+M. lneiineH

+T. IlIBanHH

T. Mopran

I'. Mengenb

A. JleBeHryk

A. BelicmaH

DyHKIUH AApaA — 3TO...

+XpaHeHue Hac/e/ICTBEHHON UH(OpMaLU
+Tepejjaua Hac/lejCTBEHHOW HH(OpMaLr
peryJisiiisi oOMeHa BellecTB

CUHTe3 BUTaMHHOB

obpa3oBaHHe JTU30COM

CUHTE3 )KMPOB

K aByxMeMOpaHHBIM OpraHe/yiaM OTHOCATCA. ..
+XJI0pOI/IacThI

+MUTOXOHApUUN

pub0OCOMBI

5H/IOI/Ia3MaThYecKasi CeThb

JTIM30COMBI

JIByxMeMOpaHHbIMH OPraHOMAAMH K/I€TKH SIBJISIOTCA. ..
KOMILJIeKC I'o/1bKu

+MUTOXOHJpUUN

+I1/IaCTU/IBI

prbOCOMBI

+A1po

5H/IOT/Ia3MaTUYeCKUM PeTUKYJTyM
Pub6ocomMbl B K/IeTKe Pacio/iaralTcs B...
KOMILIeKCe ['o/ibKy

aape

+1TOIIa3Me

M/1acTUAaxX

+3H/I0I/Ia3MaTUUYeCKOM PeTHKYJIymMe
PubocoMbI COCTOAT U3...

yTJIeBOJI0B

OHK

+PHK

— 3TO0...



JIUTIA/IOB
+0esikoB

DyHKIUM I/Ia3Ma/IeMMBl. ..

peryJisiiysi oOMeHa BellecTB
+penenTopHas

repe/iaua Hac/ie[iICTBeHHOW MH(OpMaLUU
+3alMra OT (JaKTOPOB BHELLIHeH cpe/ibl
pacliieryieHye yrjieBoJ0B

CHHTe3 BUTaMUHOB

OpraHe/uibl, He HMEIOIHe MeMOPaHHOT0 CTPOEeHHs, — ITO...
XJIOPOI/IACThI

KOMILIeKC ["ombpKu

JIN30COMBI

+prUbOCOMBI

+1I€EHTPUOJIN

I'nagkas ’3HAONUIa3MaTHUYeCKas CeTh 0TBeuyaeT 3a CUHTe3...
T-PHK

+/TUTIUI0B

6enkoB

+yTJIeBOJ0B

ATD

JHK B K/1eTKe 3yKapHOT HAaX0UTCA B...
3H/IOI/Ia3MaTUUYeCKOM PeTHKYJIyme
LATOI/Ia3Me

M1aCTUAAX

+MUTOXOH/IPUSX

taape

KoMILIeKce ['onbiku

MemoOpaHa K/JIeTKH COCTOMT H3...
MypeuHa

+/IUIN 0B

+6enkoB

LIe/UTHOJI03bI

XUTHHA

BkroueHus, BcTpeyaromyecsi B pacTUTe/IbHBIX K/1eTKaXx, - 3T0...
+Karuiy »xupa

T/1aCTU/BI

+3epHa bOenka

BaKyOJI1

T/IbIOKHY TJIMKOTeHa

I'uppouTuyeckue pepMeHTHI CofepiKaTcs B OpraHe/iax...
pubocomax

LIEHTPUOJISX

+11epoKcucoMax

+/1M30CcoMax

MUTOXOH/IPUSIX

Pub6ocomMbl B K/IeTKe Pacio/iaralTcs B...
KoMILIeKce ['o/ibpKu

tsape

+1MTONIa3Me

+T1aCTUAAX

JIM30COMax

BaKyOJI1



DyHkIUM KoMIuiekca I'osibpku. ..

+TPaHCIIOPT BeIleCTB

repejiaya Hacje[CTBeHHOW UH(OPMaLUU

cuHre3 ATD

CUHTe3 BUTaMHUHOB

+CUHTe3 OPraHUYeCKuX Bell[eCTB

+ obpa3oBaHue JTM30COM

Kaxkoii TepMHH MCII0/1b3yeTCs /ISl 0003HaYeHHsA Ha3BaHUA K/IETOUYHOW IPaHULbI
JKMBOTHOM K/IeTKHU?

[IBOiiHO¥ C/10# 6e/TKOBBIX MOJIEKY/T

JIUnugHbIN C/10M

+I1na3maTrueckass MeMOpaHa

[MosvcaxapuiHbie KOMIIEKChI

Kto BrepBbie c)opMy/THMpPOBa/I OCHOBHBIE MOJ/I0KEHHS K/IETOUHOM Teopuu?

M. Manbnurumn

P.I'yk

A. Ilypkune

+T. IlIBanHH

Kakue coefuHeHHsI 00ecrieunBaeT ruajioniasMe CBOMCTBA KOJIJIOUAHON CHCTeMBbI?
[TpucyTCTBHE TOMBKO OE/IKOB U BOAbI

[TpucyTCTBHE TOMBKO HYKIEMHOBBIX KMC/IOT U BOJIbI

Hanuuwe TOMBKO MOMCaxapy/oB U BOJbI

+IIpucyTCTBHe BCeX Tiepeunc/ieHHbIX OUOTIOMMEpPOB U BO/IbI

Kakoe cTpoeHune nMeeT 1eMeHTapHas KjieTouyHasi MeMOpaHa?

Ona obpa3oBaHa /IByMsi LieHTpa/bHbIMU CJI0SIMU 0e/TKOB, MOKPBITHIX C IBYX CTOPOH
MOHOC/IOEM JIMMH/I0B

Ona obpa3oBaHa OJHUM C/ioeM 0e/KOB, K KOTOPOMY TPUMBIKAeT CJI0H JIUTIHU/0B
+OHa obpa3oBaHa LleHTPaTbHbIM OWJIMITHAHBIM CTI0eM, B KOTOPBIM BCTPOeHbI 6eKoBbIe
MOJIEKYJT

Omna o6pa3oBaHa TOJILKO OMJTUTTHAHBIM CJI0EM

YTo XxapakTepu3yeT MOBEPXHOCTHBIE 0e/IKH 3/IeMeHTapHOH K/1eTOYHOM MeMOpaHbI?
OHM YaCTUYHO BCTPOEHBI MO0 B TIOBEDXHOCTHBIH, MO0 BO BHYTPEHHUM OUTUTIHTHBIN
() ()7}

+OHU «TIPOLIUBAIOT» OUMITUIHBIN C/IOM ¥ YaCTHYHO PacCIio/iaratoTcsl Ha Hapy>KHOU 1
BHYTpeHHel TTOBePXHOCTH MeMOpaHbI

OHM HUKAaK He CBsI3aHbl C OWIMITUIHBIM CJI0eM MeMOpaHbI

OHM He BCTPOEHBI B OUTMIU/IHBIN CJIOW U HAaXOASATCS Ha BHyTPeHHe! WK Hapy KHOMN
TTOBEPXHOCTH MeMOpaHBI

Kakoii cocTaB uMeeT Ir/IMKOKa/IUKC?

+3TO0 acCOLMMPOBAHHBIN C T1/Ia3MOJIEMMOM TJIMKOIIPOTEMHOBbIN KOMILIEKC

ITO acCcOLMUPOBaHHbIE C M1/1a3MOJIEMMOM MOJIEKYJIbI BOJ[bI

ITO accoLMUpPOBaHHbIE C MJTa3MOJIEMMOM HeopraHu4eckue cCoeIiHeHust

ITO accoLMUpPOBaHHbIE C [JTa3MOJIEMMOM Uy>Kepo/JHble BelleCcTBa

Uro siB/IsAeTCA NPUHIMITHA/IBHBIM O0T/INYMEeM CTPOeHHS I/IaJKOH
IH/I0M/Ia3MaTHYEeCKOH CeTH OT IIepoX0oBaToii?

B eé cocTaBe MpUCYTCTBYIOT MEIIIOUKH

B eé cocTaBe NpUCYTCTBYIOT LIUCTEPHBI

B eé cocTaBe pUCYTCTBYIOT TPYOOUKH

+OHa nuiieHa pubocom

YT0 noHuMaeTcs noj TepPMHUHOM JUKTHOCOMA?

MHorouucieHHbIe KaHaslblIbl 11ePOX0BATOM SH/0I/Ia3MaTHUeCcKon CeTh
MHorouucieHHble KaHasbLIbl [71a/IKOM 3H/[0T/1a3MaTUYeCcKon CeTh

MHorouucieHHble CKOTI/IeHUS JIN30COM



+CKorieHUs 371eMeHTOB KoMriekca ["'o/ib/pKu B BU/Jie CTOTIKHM YTI/IOL[@HHBIX [JUCTePH
Kakoe yTBep>k/jleHH€e B CTPOEHHH MEPOKCHCOM SIB/ISIETCHA OIIHOO0UYHBIM?
OTO TesbLia 0Ba/IbHOW (hOPMBI

+OHHU He UMeIOT MeMOpaHbI

VmMeroT TpaHy/ISpHbIN MaTPUKC

Kakass MeMOpaHa MUTOXOHAPHH 00pa3yeT KPUCTHI?

Hapy»kHast

Hapy>kHasi U BHyTpPeHHsIsI

+BHyTpeHHss

B MUTOXOH/IpUSIX IPUCYTCTBYET CIleljaibHasi MeMOpaHa, (GopMHpPYOLasi KpUCThI
Kakoe cooTHomIeHHe 0O/TBIIMX ¥ MaJIbIX Cy0ObeJUHMI] CYII|eCTBYeT B pudocome?
2 GOJIBIINX U Masiasi

2 Masibix U 6oJibIiast

2 GOJIBIINX U 2 MabIX

+ Gosbliias ¥ Manas

Camas KOpoTKasi 110 BpeMeHH CTaJusi MUTO03a — 3TO

rpodasa

MeTadasa

+aHadaza

Tenodasa

3UroTeHa

Be/lku BHYTPUK/IeTOUHBIX MeMOpPaH CHHTE3UPYIOTCS B

+rpanyasipHou JI1C

rnaakoi OI1C

KoMIiekce ["onbpku

M30COMax

S IPbIIIKaX

MuTOXOH/ApHATBHBIN MATPHUKC PACTIO/IATACTCucureeerreenneeenses

Ha noBepxHOCTH MUTOXOHAPUU

B MexxMeMOpaHHOM TTPOCTPAHCTBE

B MUTOXOH/IPUSIX OTCYTCTBYeT COOCTBEHHBIN MaTPUKC

+B npocTpaHCTBe MeXAy KpUCTaMU

Kakoe yTBep)xaeHue, xapakTepu3ymoijee 3Hauenve [JHK MutoxoHapui, siB/isieTcsa
HeBepHbIM?

OHK yuacTtByeT B cuHTe3e nHpopMaLoHHbix PHK

JHK yuyacTtByeT B cuHTe3e TpaHCIIopTHbIX PHK

IOHK yuactByet B cuHTe3e pubocomanbHbix PHK

+/JHK He yuyacTByeT B cuHTe3e Kakux-m160 PHK mMuToxoHapuit

Kakoe Kotm4ecTBO Cy0BeJUHHI] BXOJAUT B COCTaB pud0CcoMbI?

OpHa

+[1Be

Tpu

YeTkipe

Kakoil XuMHYeCKU COCTaB MMeeT KaX/asa cy0obeAMHULIa pUOOCOMBI?
WudopmarronHass PHK u 6enok

Tpancrioptaas PHK u 6eytok

Tonbko pubocomanbHass PHK

+PubocomasnesHasi PHK u 6eok

Yto He ABAsACTCSA MOP()O/IOrHUeCKHM MPU3HAKOM MUKPOTPYy0oueK?
OHM TIpe/ICTaB/ISIOT JIMHeHbIe 00pa30BaHuUs

OHu SB/SIFOTCS TIOJIBIMU LIUIUH/IPAMU

OHM TIpe/ICTaB/ISIOT HEBETBSAIIMECS] 00pa30BaHMUS

+OHU NpeJCTaB/ISIOT XOPOILLO pPa3BeTB/IEHHbIE CTPYKTYPhI



Kakue U3 K/1IeTOUHBIX CTPYKTYP, 00pa30BaHHbIe MUKPOTPY0OUKaMH, SIBISAIOTCSA
BpeMeHHbIMHU?

basasnbHbIe Tejblia peCHUYeK

Lentpuosnu

JKrytuku

+BepeteHo genenus

UTo He SBJIAETCS COCTAaBHOM YAaCTbI0 K/IETOUHOr0 LieHTpa?
Juriiocoma

[Be nieHTprionm

LlenTpocdepa

+MuUKpOTpPyOOUKM BepeTeHa Jie/leHust

I'e B cocTaBe siiepHOI 000/10UKe 00HAPYXHUBAKOTCA pH00COMBI?

B cocraBe nepuHyK/1eapHOIro IIpOCTPaHCTBA

Ha BHyTpeHHeli MeMOpaHe CO CTOPOHBI HYKJ/I€OTI/Ia3MbI

+Ha Hapy>XHOU MeMOpaHe CO CTOPOHBI LIUTOI/Ia3MbI

MemOpaH®I siZiepHOM 000/10YKK He UMEr0T pUboCoM

YTo XxapaKTepHO /i/If1 COCTaBa K/1eTOYHOro sipa?

SnepHasi o6om0UKa

10K XpoMaTHHa

OfHO MK HEeCKOJIBKO SIJpBILIEK

+Bce BbllIenepeuric/ieHHble KOMIIOHEHTbI

Cy0beAHHIBI PUOOCOM 0OPA3YIOTCH B..vceorerosssessnces

I'nagkoit STIC

['panynsipHoi II1C

B pe3ynbTaTe MOYKOBaHUsI UMEIOIIUXCS pubocom

+$1 IpBIIKOBBIX OpraHM3aTopax.

OO1UM /11 BCeX KIeTOUHBIX MEMOPAH SIBJISIETCSH..cceueeeeeseesnees
+JIunonpoTenHOe CTPOEHUE

OpauHaKOBbIY TTOBEPXHOCTHBIM 3/IeKTPUUYECKUN 3apsif]

CocTaB nUNUI0B

CocTaB rlmMKOKaamKca

Y4acTKu XpoMoCcoM, Ha3bIBaeMbleé KHUHETOX0PAMH, IT0....ccecerseessneees
Mecra o6pa3oBaHus sApHILIeK B UHTep(dase

MecTa 0TX0XJjeHUsi MUKPOTPYOOUeK BepeTeHa JieJieHUsI

MarsneHbKre y4acTKA XPOMOCOM, OT/Ze/ieHHble BTOPUYHOM TTePeTsHKKOM
+1lepBUUHbBIE TTEPETSIKKU

YuacTKu XpoMocoM, Ha3biBaeMble /IpbIIIKOBbIMH OPraHM3aToOpaMu,
£ ||

+MecTa oOpa3oBaHus SAPkIlIEK B uHTep(dase

MecTa 0TX0XXJjeHUss MUKPOTPYOOUeK BepeTeHa JieJIeHHsI

+MarsieHbKrie y4acTKA XPOMOCOM, OT/Ze/ieHHble BTOPUYHOM TepeTsHKKOM
[TepBruHBIE TIEPETSHKKU

YTo He OTHOCUTCS K MAaCCHBHOMY TPAHCIOPTY KJ/IETOYHBIX MeMOpaH?
TpaHCIopT BOABI

TpaHCropT HOHOB

TpaHCOpT KATHOHOB

+TpaHCIOpT BEICOKOMOJIEKYJISIPHBIX OE/TKOB

Kakas ¢yHKIus, U3 epeurcIeHHbIX HIKe, BBINO/IHACTCS IJIafAKOoi
IH/I0TVIA3MaTHYECKOH CeThI0?

CuHTe3 Ge/KOBBIX BEIeCTB

Mopuduikarysi 6eNKOBBIX BellleCTB, HAaIIPUMep, CBSI3bIBaHUE C CaXapaMu
TpaHcnopT 6e/TKOBBIX BeI[eCTB B KOMILIEKC ["0JTb /KU
+J]e3MHTOKCHKALIMSI TOKCUUEeCKUX COeTUHEHU, CUHTe3 HeOe/TKOBBIX COeMHEeHHUN



Yro He ABAsAeTCcA PyHKIHeH KomiuieKca I'onbmpku?

HakomieHre CUHTe3MPOBaHHBIX MIPOAYKTOB

XuMurueckasi iepecTpoiika HaKariMBaeMbIX MPO/IYKTOB

+Pa3pyiiieHre epBUYHbBIX JIN30COM

ObGecnieunBaeT BbIBeIEHHE CUHTE3UPOBAHHBIX MPOJYKTOB M3 KIeTKH

Kakoe yTBep>kjieHHe He 0THOCHTCS K CBOOOJHBIM prdocoMam?

OHHU He CBs13aHbI C KaHa/IbLIJaMH H/0T/Ia3MaTUYeCKol ceTr

OnHM 06pa3yroT MOIMCOMBI

+OHU CUHTE3UPYIOT CTPYKTYpPHbIe Oe/TKU KJIeTKH

OHU CHHTe3MPYIOT CeKPeTOPHbIe OesKH

YT0 He OTHOCUTCA K CTPYKTYPHO-(YHKI[HOHA/IbHON XapaKTepUCTHKe PUO0COM
JH/0I/Ia3MaTHUYeCKOH ceTH?

OHM CBsI3aHBI C KaHa/IbL[aMU 3H/I0T/Ia3MaTUUeCcKol ceTr

[ITepoxoBarasi 3H/j0T/Ia3MaThYecKast CeTh pacrioyiaraeTcsi BO BCeX KJieTKax
CUHTe3UPYIOT CTPYKTYPHBIE O€/IKU KJIETKH

+CHHTEe3UPYIOT CeKpeTOpHbIe OesTKu

Kakoe yTBep K/jeHHe COOTBeTCTBYeT XapaKTepHCTHKe reTepoxpoMaTuHa?

ITO XpOMaTHH, KOTOPKIM MPUCYTCTBYET B A/[paX TOIBKO MY»KCKOTO OpPraHH3Ma

OTO [IeKOH/IeHCUPOBAHHbIE yUaCTKU XPOMOCOM

+3TO0 KOH/IeHCUPOBAHHbIE YUaCTKU XPOMOCOM

CoOTBeTCTBYET yUacCTKy JPBILIKOBOIO OpraHMu3aTopa

Kakoi >Ku3HeHHbIH MK/ XapaKTepu3yeT BbICOKOAN (¢ epeHIMPOBaHHbIE K/IeTKH?
Mwrto3 - unTepdasa - MUTO3

Murto3 - uHTepdasa - rubesb KIeTku

+Mwurto3 - JuddepeHLIMPOBKU - BbITIOJHeHHe (GYHKIUH - TUOe/b KIeTKU

MWUTO3 - MUTO3 - MUTO3 U T []

Yem xapakTepH3yeTcsi IOCTMUTOTHUYECKHH nepro/, uHTepdasbl
Manogu(epeHIUPOBAHHON K/I1eTKH?

+IIpoucxoaut poct U auddepeHIPOBKa

[Tporcxoaut yasoenue mosiekya JHK

3aBepiiieHHe MOATOTOBKU K/IeTKU K HOBOMY MUTOTHYECKOMY JieJIEHUIO

Kakux-m1b0 M3MeHeHH CO CTOPOHBI sifipa U LIUTOTIa3Mbl K/IeTKH He TIPOUCXOJUT
YeM xapaKTepu3yeTcsi CHAHTeTHUeCKUM nepuoj uaTepgasnbl
Manogu(hepeHIIUPOBAHHON K/I1eTKH?

[Tpoucxoaut pocT u AuddepeHIIMPOBKa

+IIpoucxoaut yasoenvem mosekyn JJHK

[TpoucxoauT MOAroTOBKA K/IeTKU K HOBOMY MUTOTUUYECKOMY Jle/IeHUI0

Kakux-mb0 M3MeHeHH CO CTOPOHBI sifipa ¥ LIUTOTIa3Mbl KJIETKH He TIPOUCXOJUT
Kakue u3mMeHeHHsl IPOUCXOJAT B si/ipe U LIUTOILIa3Me K/IeTKH B MeTadazy murosa?
KoHieHCalusi XpoMOCOM, pa3pylilieHue siiepHoi 0007104kH, (hopMUpOBaHHe BepeTeHa
JleNieHust

+PacrosioykeHre XpOMOCOM B 9KBaTOPUA/IbHOM 30He KIeTKU

PacxoxieHre JouepHUX XPOMOCOM K TOJIFOCAM [JOUePHUX KIIeTOK

O06ocobmnenue saep, IIMTOTOMUS

Kakue u3mMeHeHHs IPOUCXOJAT B s/ipe U LIUTOIUIa3Me K/IeTKH B aHadazy muro3a?
KoHjieHCa1usi XpoMOCOM, pa3pyliieHue siiepHoi 0007104KH, (HhopMHUpOBaHHe BepeTeHa
JleNieHust

PacrosioykeHrie XpOMOCOM B 9KBaTOPUA/IbHOU 30He KIeTKU

+PacxoxieHre JouepHUX XPOMOCOM K TO/TFOCAM [IOUePHUX KIeTOK

O6ocobsenue sifep, IATOTOMUS

B pe3y/ibTaTe MHUT03a 00PA3YETCS....ueerurereessnens

+OpHa aunuioniHas KiieTka

OpHa kneTka ¢ rarviongabiM Habopom [IHK 1 3 peyKIIMOHHBIX Testbila



UeTbIpe K/I€TKU C raryiongHbiM KosmuectsoM JTHK

[Be oumionHbIe KJIeTKA

Kakoii crioco0 fesieHHus1 He XapaKTepeH /11 COMaTHYeCKUX KJ/IeTOK?
AmuTO3

Murto3

OHJIOMUTO3

+Meltio3

XpoMoCOMBI BBICTPANBAIOTCS N0 3KBATOPY K/IETKH.....eeerreeerneesne
B nipodazy

B Tenoda3sy

B aHadasy

+B metadaszy

XpoMaTHABI OTXOAAT /JPYyr OT /pyra M CTAaHOBATCS CaMOCTOATE/TbHBIMH
XPOMOCOMAMH. ...ceeeuueernnennes

+B aHadasy

B tenodasy

B npodasy

B metadasy

KoaunuectBo xpomocom u [THK paBHO 2n4c........ceeeeeennnes

+B npodasy

B metadasy

B aHagdasy

B tenodasy

KomnuecrBo xpomocom u IHK paBHoO 4n4c....................

B npodasy

B metadasy

+B aHadasy

B tenodasy

HeakTtuBHas yactb JTHK B K/1eTKe MPeACTAB/ICHA....cccceeenesnrees
XpomMaTruHOM

+2JyXpOMaTUHOM

['eTepoxpomMaTrHOM

Bcsa JHK B K1eTKe akTHBHA

OHOXPOMATH/JHBIE XPOMOCOMBlL......eceruerseeeens

B nipodasy

B MeTadasy

B anadasy

+B Tenodasy

B nocTcuHTeTHYeCKUil epuoy,

B cuHTeTUUeCcKuil mepuof

+B npecruHTeTUUYECKUM TIEPUOJ,

KoHbloraijusi roMo/IOTUHYHBIX XPOMOCOM MPOUCXO/JUT B MEPHO[....cuceerresrnseens
+IIpodasy 1

[Tpodazy 2

Mertadasy 1

Mertada3y 2

Anadazy 1

Anadazy 2

Tenodasy 1

Tenodazy 2

B koHI1e 1-ro gesienus meiio3a Habop xpomocom u JHK....................
nc

2n4c



+n2c

4n4c

n4c

2n2c

B KoHIie 2-T0 JeieHus: Mei03a Ha0op xpomocoM U JTHK..........ccceeueee
+nc

2n4c

n2c

4n4c

n4c

2n2c

Ha6op xpomocom u [THK 2n4c xapakTepeH /ISl IEPHOMOB. ......coessrneens
+ITpocassr 1

ITpocassr 2

+Mertadassr 1

Metada3bi 2

+Amnadasbil

Amnadassl 2

Tenodassbr 1

Tenodasbi 2

Ha6op xpomocom u JTHK 4ndc xapaKkTepeH JAJ/IA MEPHOJA....c..coeesresnes
ITpodassr 1

[Tpoda3ssr 2

Metadassi 1

Metada3bi 2

AnHada3zbil

Anada3zbi 2

Tenodassbr 1

Tenodasbi 2

+Takoro Habopa ripu Metio3e He ObIBaeT.

Ha6op xpomocom u JTHK n2c xapakTepeH /I/Isl IEPHO/O0B. ....cccoueereseens
[Tpoda3ssr 1

+IIpodassbi 2

Metadassi 1

+Metada3sbi 2

Anada3zbil

Anada3zbi 2

+Tenodassbl 1

Tenodasbi 2

Ha6op xpomocom u JTIHK 2n2c xapaKTepeH A/IA MePHOAA. ..cecereeerseases
[Tpoda3zsr 1

[Tpoda3ssbr 2

Metadassi 1

Metada3bi 2

+Anadazbil

Anada3zsbr 2

Tenodassbr 1

Tenodassl 2

Ha6op xpomocom u [THK nc xapakTepeH /ISl HePHOAQ......c.coeereenees
[Mpodassi 1

[Tpodassi 2

Mertadassi 1

Mertada3ssi 2



Anadasbil

Amnadassl 2

Tenodassl 1

+Tenodasbr 2

ITepekoMOUHAIMsI TeHETHYECKOT0 MaTepHaia MPOUCXO/UT B MEPHOABL.....ccuceureseesees
+I1podassr 1

[Tpoda3sei 2

MeTtadassl

Mertada3zsi 2

+AHnada3zbil

+Amnadasbl 2

Tenodassr 1

Tenodassbr 2

KpoccuHrosep npoMcxouT BO BPEMS MEPHOA.......ccerseernnees

+ITpocassr 1

ITpocassr 2

Metadassi 1

Metada3bi 2

Amnacasbil

Amnadassl 2

Tenodassr 1

Tenodassbi 2

UTo He 0OTHOCUTCA K CTPYKTYPHBIM 3/IeMeHTaM LU TOI/Ia3Mbl KIIeTKU?
['manonnasma

Opranesbl

+inpo

Bxirouenus

Kakoe omm0ouHoe 1ojio’keHre KJ1eTOYHO! TeOPHHU NMPUBe/IeHO HIDKe?
KieTka siBnsieTCs HauMeHbIllel e JUHULIeH >KUBOI'0

KneTku pa3nnuyHbIX OPraHM3MOB CXOZHbI 10 CBOEMY CTPOEHUIO

+0O6pa3oBaHe HOBBIX KJIETOK IMPOUCXOUT U3 6ECCTPYKTYPHOM MacChl
MHOTOK/IeTOUHbIe OPraHU3MbI TIPeJCTaB/ISIOT COO0M CI0XKHBIe aHCAMOJTH K/TeTOK,
CTPYKTYPHO U (PYHKIIMOHA/ILHO CBSI3aHHBIE MEX/y COOO0i

YTto noHNMMaeTcs NMoj TePMUHOM ruasjionjia3ma?

Copep>xxumoe sifpa

MeXTKaHeBasi )KUKOCTb

+LIuTorna3Ma, IMIIEHHAs OpraHesi U BKIIOUeHHH

[1na3ma KpoBu

Kak pacmnosiararoTcsi MojieKy/ibl B OWIHIIHAHOM C/I0€e K/JIeTOYHBIX MeMOpaH?
X 3apa’keHHbIe YaCTH HarpaB/ieHbI K LEHTPY OUMITUIHOTO CJIOS

+/Ix He3apspDKeHHbIe YaCTH HarlpaBJieHbl K [[eHTPY OUIUITHUAHOTO CJI0ST

MosneKy/ibl TUTTHIOB He UMEIOT 3apsijia ¥ pacriosiaratotcsi 6e3 BUAMMOro MopsiKa.
WX 3apsi>keHHbIe YaCTH HarpaB/ieHbl K IOBePXHOCTH MeMOpaH

YTo xapakTepu3yeT HHTerpajibHble 0e/IKH 3/1eMeHTapPHO! K/IeTOYHOH MeMOpaHbI?
OHM BCTpOEHBI MO0 B MIOBEPXHOCTHBIN, MO0 BO BHYTPEHHU OUTATTAHBIN C/IOH
+OHU «IIPOLIMBAOT» OWUTUITUAHBIN C/I0M Y YaCTUYHO PACIIo/IaraloTcsl Ha Hapy>KHOW U
BHYTpeHHel TTOBePXHOCTH MeMOpaHbI

OHM HUKAaK He CBSI3aHbI C OWJTMITU/IHBIM CJI0EM MeMOpaHbI

OHM NIPUKpeTIeHb! MO0 K TTIOBEPXHOCTHOMY, MO0 K BHYTPEHHEMY OWJTUTTHTHOMY CJIOO
MeMOpaHbI

Kakoe yTBepxJeHue, xapakTepu3yioiee (yHKIUH 0e/TKOB 3/IeMeHTapHO!
KJ/IETOYHOW MeMOpaHbl, SIB/ISIeTCS HeMPaBUW/IbHBIM?

+OTCyTCTBYIOT O€/IKH-TIepeHOCUUKH



NmetoTcst 6enku-hepMeHTEI

BcTpeuaroTcst perienTopHbIe 6enKu

B cocTaBe MeMOpaHbl UMEIOTCSI CTPYKTYPHBIE Oe/TKH

Ha kakoii moBepXHOCTH K/I€TOYHOW MeMOpaHbI Pacio/iaraeTcsi rJIMKOKaTHKC?
Ha Hapy»xHO# MemOpaHe siipa

Ha BHyTpeHHel MOBepXHOCTH I171a3M0JIEMMBI

Ha noBepxHOCTH MeMOpaH Komriekca ['onbpku

+Ha Hapy’>KHOM OBEPXHOCTH I1/1a3MOJIEMMbI

IlnazmosieMMa He IPUHUMAET YYACTHE B 00PA30BAHM .....coveereereenee
PecHuuek

JKryTukoB

MUKpPOBOPCUHOK

+Muodpubpusnn

Kakoe yTBepx/ieHHe XapaKTepHCTUKHU IepoX0BaToM YHA0N/Ia3MaTHYeCKOH CeTH
SIB/IAAETCS OLIUOOYHBIM?

B eé cocTaBe NpUCYTCTBYIOT MELLIOYKH

B eé cocTaBe IpUCYTCTBYIOT LIUCTEPHBI

B eé coctaBe MpUCYTCTBYIOT TPyOOUKH

+OHa nuieHa pubocom

Kakoii TepMHH He UCII0/Ib3YeTCs /i 0003HaUeHHUA U XapaKTepPUCTUKH BTOPUYHBIX
JIN30COM?

AyTtoaronmzocoma

darosmsocomMa

AyTodarocoma

+[IuKTHOCOMA

Yto He 00HApY)XMBaeTCs B cocTaBe ayTodarocom?

OcTaTKu MUTOXOHJPUN

OcTaTku 5H/0M1/1a3MaTUYeCKOW CeTH

Octatku pubocom

+OcTaTKu (arouTUPOBaHHBIX Uy>KEPOJHBIX KJIETOK

B ux 1jeHTpe BUJHBI KPUCTA/IJIONO[00HbIe CTPYKTYPHI, COCTOSIIMe U3 (GUOpPUILT U TPyOOK
M3 Kakoro Ko/imuecrBa MeMOpaH o0pa3oBaHa CTeHKa MHUTOXOH/IPUH ?
N3 onHoOM

+13 2-x

N3 3-x

N3 4-x

I'ne pacnoJ/ioxkeHo Me)KMeMOpPaHHOe MPOCTPAHCTBO MHUTOXOH/PUI?
+Mexly Hapy kKHOUH U BHyTpeHHell MeMOpaHaMu

Mexay MeMOpaHaMH COCeJHUX KPUCT

B cocTaBe MUTOXOH/IpHUM HET TAKOTO MPOCTPAHCTBA

B 11enTpe MuTOXOHAPUU

MuTOXOH/APHA/IbHBIN MAaTPUKC PACHIO/IATACTCSH.ueeereerreereesnees

Ha noBepxHOCTH MUTOXOH/PUU

B MexxMeMOpaHHOM TTPOCTPAHCTBE

B MUTOXOH/IPUSIX OTCYTCTBYeT COOCTBEHHBIN MaTPHKC.

+B npocTpaHCcTBe MeXAy KpUCTaMU

Kakoe yTBep:x/jeHne, xapakrepusyiomiee 3HaueHue [THK MuroxoHapuii, AB/sieTcs
HeBepHbIM?

OHK yuacTtByeT B cuHTe3e nHbopMaLoHHbIx PHK

JHK yuyacTtByeT B cuHTe3e TpaHCriopTHbix PHK

IHK yuactByeT B cuHTe3e pubocomambHbIXx PHK

+/JHK He yuyacTByeT B cuHTe3e Kakux-m160 PHK mMutoxoHapuit

Kakoe Koim4ecTBO Cy0BeJUHHI] BXOJAUT B COCTaB pud0COMBI?



OpHa

[Be

Tpu

Yetsipe

Kakoii XuMHYeCKHH COCTaB MMeeT KaXKasA Cy0obeAMHUIIA PUOOCOMBI?
NudopmaumonHas PHK u 6enok

TpancrioptHasi PHK u 6esiok

Tonbko pubocomansHass PHK

+PubocomansHast PHK u 6enok

Yto He ABIsAETCA MOP(OIOrHYECKUM MPU3HAKOM MUKPOTPYy0OUeK?
OHU TIpe/ICTaBJISIFOT JIMHEWHbIe 00pa30BaHUs

OHM SABASAIOTCS NOABIMUA LUIWHPAMU

OHU TIpe/ICTaB/ISIFOT HEBeTBsIIMecss 00pa30BaHuUs

+OHM NpejCTaB/IsAIOT XOPOLLO pa3BeTB/IEHHbIE CTPYKTYPhI

Kak Ha3bIBalOTCA 0e/IKM Cy0heJUHHIIbI, 00pa3yiye CTeHKY MUKPOTPYOOUKH?
100y /TUHBI

AnbOyMUHBI

+TyOynuHbI

AKTHHOBBIE (pUIaMeHTbI

Kak pacnosiararnTcs IeHTPHO/IM B ANIIocoMe?

[TapaniensHO Apyr Apyry

HaxknazpiBaroTcst ApyT Ha Apyra MnoJ NpsMbIM YIJI0M

[TpozonbHO, 06pa3ys MPSMYIO JTMHUIO

+I1eprieHUKY/ISPHO JPYT K APYTY

Posib 6a3anbHBIX Teler| B KIeTKe

OnpepensitoT 6a3ajbHYI UaCTb KJIETKU

Omnpefie/ifIOT MeCTO pacIio/io’KeHHs BTOPOU LIeHTPUO/IU MPH Ie/IEHUH KJIeTKU
+$IBNIAIOTCS OCHOBOM I/ pECHUUEK U K'Y TUKOB

Ornpefie/ifIOT MEeCTO PacIio/io’KeHHsi MaTePUHCKOM LIeHTPHOJIW Tiepe/] HauaioM JiesieHust
KJIeTKH

Kakoe Ko/imuecTBO MeMOpaH BXOJUT B COCTAB A/[€PHOM 000/10UKH?
Opna

+[1Be

Tpu

YeTkipe

B LIUTOCKE/IeT K/IETKH He BXOJST....cueerrerseeeenns

AKTHUHOBBIe (UIaMeHTbl

MukpoTpy60ouKu

[TpomexxyTouHble (priaMeHTbl

+CucreMa BHYTPUK/IETOUHBIX MeMOpaH

HoBble MUTOXOHAPHH B K/IeTKe 00pPa3ylTCA B ........

['nagkon ITIC

['panynspuou I1I1C

+Pe3ysibTare JeneHUs MUTOXOHPUN MTePeTSHKKON

PesynbTare (harouyrosa

Hyxkseocoma 3710 ............

Pubocoma B cocTaBe TIOJIMCOMBI

+Iletsia IHK BOKpyT MOJieKyJs1 THCTOHOB

Yuacrok JHK cBsi3annbiil ¢ PHK-nonmmmepamu

Manast cybwrequHUIIa pOOCOMBI

YuacTKu XpoMoCoM, Ha3bIBaeMble [IeHTPOMEPAMH, 3TO ............
Mecta oOpa3oBaHus SApHIIEK B MHTep(dase

MecTa O0TXO0XK/]eHUst MUKPOTPYOOU€eK BepeTeHa /le/IeHUsI



MarseHbKHe y4aCcTKA XPOMOCOM, OT/ieJIeHHble BTOPUYHOM TTePeTsHKKON
+IlepBUUHBIE IEPETIKKU

Y4yacTKu XpoMoCoM, Ha3bIBaeMble TeJIOMEPAMM, 3TO  ..c.coceeeneennenns

Mecta ob6pa3oBaHus sphIiiek B uHTepdase

MecTa 0TX0KJeHHs MUKPOTPYOOUeK BepeTeHa JieleHUst

MarseHbKHe y4acTKA XPOMOCOM, OT/e/IeHHble BTOPUYHOM TNTepeTsHKKON
+KoHeuHble yyacTKH 1ieyeld XxpoMOCOM

Kakoii mepeHOC BellecTB uepe3 K/JIeTOUHYI0 MeMOpaHy He CBA3aH C aKTUBHBIM
TPaHCOPTOM?

[TepeHoC BellleCTB NPOTUB I'PaZiieHTa KOHL|eHTpaLu1

[TepeHoc c nomoleto (haro- ¥ MMHOLMTO3a

[TepeHOC C MOMOL[bIO OETKOB-TTIEPEHOCUYHKOB

+I1epeHoc BellecTB NMyTéM NpocTou Juddysun

Kakas ¢yHKIjusl He BbITIO/THAETCA II€P0X0BaTOH IH/0I/Ia3MaTUYECKOH CeThbI0?
CuHTe3 Oe/KOBBIX BelL[eCTB

Mopudurikarusi 6eNKOBbIX BelllecTB, HarlpuMep, CBsi3bIBaHHe C caxapaMu
TpaHcnopT 6e/TKOBBIX BelljeCTB B KOMILIEKC ["o/b/HKu

+J1e3MHTOKCHUKALUSI TOKCUUECKUX COeIMHEeHUH

B 06/1acTH Kako# opraHe/ibl HAKAIUVIMBAKTCA CEKPeTOPHbIe IPaHYJIbI?
['nafkol 3H0MIa3MaTUUeCKON CeTH

darosmsocom

[ITepoxoBaToi1 H/OM/1a3MaTUYECKOW CeTH

+Kowmruiekca I'osibmku

Kakas nuromnia3Maruueckas CTpyKTypa NpMHUMaeT ydyacTHe B 00pa3oBaHNU
NepBUYHBIX JTU30COM?

['nazgkasi sHAOI1a3MaTHyecKasi CeTb

DarosmM30CoMbl

[TITepoxoBarast 3H/0MIa3MaTHuecKas CeTb.

+Kowmruiekc I'onbmku.

B uem 3ak/ouaercss PyHKIMA MePOKCUCOM?

+OHu obecrieunBaroT Je3uHTOKCHKaluo HoO; - poaykTa, o6pasyrolerocs mpu
OKMCJIEHUY aMUHOKUCJIOT.

Onwu obpasytor H,O

OHM UHAKTUBUPYIOT (hePMEHTHI JIN30COM.

OHu HakarmBaroT U BblAensatoT HoOz BO BHEIIHIOW Cpefly K/IeTKH.

Kakoe K0/11uecTBO LieHTpHoJ1ei mpucyTcrByeT B Jud depeHyipoBaHHOMN
He/je/IsAleNca KiIeTKe?

OpHa

+[1Be

Tpu

YeTbipe

Kakoe yTBep:k/ieHHe COOTBEeTCTBYeT XapaKTepHCTUKe 3yXpoMaTHHA?

ITO TMOJI0BOM XPOMaTUH

+3T0 /1eKOH/eHCHPOBaHHbIe YUaCTKH XPOMOCOM

ITO KOHJIeHCUPOBaHHbIe yUaCTKH XPOMOCOM

CoOTBeTCTBYET yUacTKy sJpbIIIKOBOIO OpraHu3aTopa

Kakoii )xu3HeHHbIN IUKJI XapakTepu3yet ManojuddepeHuyipoBaHHbIe K/IeTKU?
+Mwurto3 - unTepdasa - MUTO3

Mwurto3 - unTepdasa - rubesb KIeTku

Mwurto3 - auddepeHIIMPOBKY - BINTOTHEHWEe GYHKIIUHN - THOe/Tb KJIeTKH

MwuTO3 - MUTO3 - MUTO3 U T [T

Kaxkoii nepuoj He BXoAUT B HHTepda3y ManouddepeHIpOBaHHOMN K/IeTKH?
+Ileprog muTo3a



[TocTMuTOTHMUECKMY TIepUO/, (TPeCUCTETUUECKUI)

CHUHTeTUUeCKUM TIepuo/,

[IpemuTOTHUECKMM TIEPUO/, (IOCTCUHTETUYECKUI)

Yem xapaKTepu3yeTcs NPeMUTOTHYECKHH (II0CTCHHTeTHYeCKHi) nepuoj uaTepdasnl
Manou¢epeHIIMPOBaHHOM K/IeTKH?

[Tpoucxogut poct U AuddepeHLIPOBKa

ITpoucxomut yasoeHue mosekys JJTHK

+3aBepleHHe NMOATrO0TOBKU KJIeTKU K HOBOMY MUTOTUUYECKOMY Jie/IEHUIO

Kakux-m1u00 n3MeHeHU CO CTOPOHBI Si/ipa ¥ LIUTOTIa3Mbl KJIETKHU He TTPOMCXOANUT
Kakue n3MeHeHHUs MPOUCXOJAT B fA/ipe U IUTOIUIa3Me K/IeTKHU B npoda3y muro3a?
+KoH/ieHcal[|si XpOMOCOM, pa3pylieHue sifiepHo 000/10uKy, (hopMUpOBaHHe BepeTeHa
JleNleHust

PacrnosnioykeHre XpOMOCOM B 3KBaTOPUA/IbLHOW 30He K/IeTKU

PacxoxxzeHre ouepHHX XPOMOCOM K TOJIFOCaM [JOYePHUX KIeTOK

O6ocobnexue saep, IUTOTOMUS

Kakue u3meHeHHsI IPOUCXOJAT B fi/ipe U LIUTOILIa3Me KJ/IeTKH B Teso¢)asy MuTo3a?
KoHjieHcarusi XxpoMOCoM, pa3pyllieHue siiepHoi 000/104KkH, (hopMHUpOBaHue BepeTeHa
JleieHust

PacrosioykeHre XpOMOCOM B 3KBaTOPUA/IbHOW 30HE K/IeTKU

PacxoxxieHre ouepHUX XPOMOCOM K TOJIFOCaM [JOYEPHHUX KIIeTOK

+0060cobneHue saep, IUTOTOMUS

B pe3y/sibTaTe Meii03a 00Pa3yeTCol....ccueereeererenes

YeTsIpe KI€TKU C JUTIJIOUAHBIM KosruecTBoM JHK

[Be nuryioniHble KJIeTKU

OpHa KeTka ¢ rariongHbeiM KonmuectsoM [IHK v Tpu ¢ gurioniHbiM

+UeTsIpe KJIeTKH C rarjiougHeiM KomruectsoM JAHK

B unTepdaze murornueckoro nukiaa [JJHK yABaUBaAETCS.....ccovuererennees

B nipecrHTeTHYeCKUI Mepuo/,

+B cuHTeTUuUeCKuil epuo/

B nocTcuHTeTHYeCKUil epuoy,

B metadasy

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

+B npecruHTeTHUECKUN TIepUO/,

B cuHTeTUUeCcKuii mepuof,

B nocTcuHTeTHYeCKUil nepuoy,

B MeTadasy

Kiierka umeet Habop xpomocom u THK 2n4c ¥ TOTOBUTCSA K A€/IEHHIO.....cccrreeeneenes
B nipecrHTeTHUECKUN MIEpUO/,

B cuHTeTUUeCcKuil epuof

+B MoCTCUHTeTHYeCKU epuof,

B MeTadasy

HauuHaercss cnupanu3amusi XpPOMOCOM, PacTBOPsieTCs siiepHasi 000/10uKa
+B nipodaszy

B anadasy

B Tenodasy

B MeTadasy

Yucio monekya JHK B Kierke B npoga3y murosa...

+paBHO YKCJTy XPOMATU/

+BBOE OOJIBIIIE UKC/Ia XPOMOCOM

PaBHO YUC/Ty XPOMOCOM

B/IBO€E OOJIbIIIe UMC/Ia XPOMaTH/,

B/IBO€ MeHblIIe UyMC/ia XpOMOCOM



Ha3zoBute K/1eTOYHbIE BK/IIOUYEHUA

MUTOXOH/PUU

+ )KUPOBBIe Kariu

+ IIMTMEHTBI

PO

CuHTe3 KaKHMX BellleCTB 0CYyI|eCTB/IsfAeT arpaHy/IsipHbIN 3HAOI/Ia3MaTHYeCKUI
PeTUKyaym?

Genku

+IUNUABI

+yTIJIEBObI

JHK

Ha3soBute cTpyKTYpBI K/1eTKH, rje cogepxurca [JHK.
+ IIJIaCTU/BI, MUTOXOH/PUU

pubOCOMBI, LIUTOIIIa3Ma

IIIC, komruekc I'ombku

I/1a3M0JIeMMa, BaKyO/lb

Pacnonioxure (pa3sl MUTO3a B MPAaBU/ILHOM MOC/Ie0BATE/THLHOCTH

1. Metadasa

2. Tenodasa

3. AHadaza

4. Ilpocda3za

[IpaBuIbHBINM OTBeT: 4, 1, 3, 2

Pacnonoxure noacrasuu npogassl I Melio3a B IpaBU/ILHOM MOC/1€/{0BaTe/IbHOCTH

1. maxuTeHa

2. JIeNTOTEHA

3. 3UroreHa

4. IUIJIOTeHA

5. IMaKUHe3

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

YcTaHOBUTE COOTBETCTBHE MEX/y CTaAUsIMHU MHUTO03a U UX COAepPKaHHEeM

1. mpoda3za 1. JouepHUE XPOMOCOMBI [eCIUPaTA3yOTCA.
obpa3yeTtcs 060/10UKa sifipa. BOCCTaHAB/IUBAIOTCS
S/IPBILLIKU.

2. MeTadasa 2. 1IeHTPOMEDBHI AeISITCS, U CECTPUHCKHE

XPpOMAaTHUAbI PACXOAATCA K ITOJIFOCAM K/I€TKH.

3. aHa(a3za 3. XPOMOCOMBI pacrioyiaraloTcs B 3KBaTOpUa/IbHOM
MJIOCKOCTH, TIepIieHAUKYJ/ISIPHOM OCH BepeTeHa.
HUTU BepeTeHa MPUKPeILISIOTCS K [leHTpoMepaM
XPOMOCOM.

4. Tenodasa 4. XpOMOCOMBI CITUPA/IU3YIOTCS U CTAHOBATCS
BU/IMMBIMU. OHU PacIio/iararTcs 1o BCEMY SiAPY.
HauMHAeTCsI pacXoyKJeHue [[eHTPUOJIeH K TT0/IFocam
1 0Opa3oBaHHe aXPOMaTHHOBOI'O BepeTeHa
JIeJIeHUS. UCUe3ar0T SIIPBIIITKA U 000/I0UKH Spa.
[IpaBunbHbIM OTBeET: 1-4; 2-3; 3-2; 4-1.

Y craHoBHTe COOTBETCTBHE MeX/y cTafusaMHU npodasbl I Meiio3a 1 UX cofep)KaHHEM

1. nenToTeHa 1. romo/IoruyHBIE XPOMOCOMBI,
coeZIMHeHHbIe B OMBajIeHThI, YKOPAUUBAIOTCSI
W YTOJILAK0TCS BC/IeCTBUE CIIMpa/v3aLiu.
Kax/ip1ii OMBaieHT COCTOUT U3 UeThIPex
xpoMartu/. Ha 3Toi cTaguy NpoucxXoauT




00MeH rOMOJIOTUYHBIMU yUaCTKaMHU
XPOMOCOM (siB/IeHUe KPOCCHHI'OBEPA).

2. 3UroTeHa

2. XpOMOCOMbI UMEIOT BUJ, IJTMHHBIX TOHKUX
HUTeH, COOpaHHBIX B SIZIpe B BUJIE PBIXJIOTO
K1yOka. Kakziasi XpoMocoMa COCTOUT U3
IBYX XpOMaTH[,.

3. maxyuTeHa

3. MPOUCXOAUT KOHBIOTAL[Usl /T CUHATICUC
(coegyHeHUe MOMAapHO), TOMOJIOTUYHBIX
XpoMocoM. KoHbroraijysi 00ObI4HO
HauMHAeTCs1 C KOHLIOB U PAaCpOCTPaHsIeTCst
B/10/Tb XDOMOCOMBI.

4. TanjoTeHa

4. XpOMOCOMBI, COe/JUHEHHbIE B OMBaI€HTHI,
HAUMHAIOT OTXO/UTh OJ[HA OT JIPYTOM.
ITporjecc pacxoy/ieHHs1 HAUMHAEeTCs C
OTTa/IKUBAHUSI LIEHTPOMEPHBIX yUaCTKOB
TOMOJIOTUYHBIX XpOMOCOM. [1pu 3TOM
XPOMOCOMBI 00pa3yroT — X-o0pa3Hble
(GUrypbl, Ha3bIBaeMble XMa3MaMH.

[TpaBusnbHbIN O0TBET: 1-2; 2-3; 3-1; 4-4.

Y cTaHOBUTE COOTBETCTBUE MEXAY OpraHoMiaMM KJI€TKH U UX d)yHKI_[I/IﬂMl/I

1. MUTOXOHAPUU 1. cuHTe3 Oesika B K/IeTKe

2. puboCOMBI 2. cunte3 AT® (reHepanusi SHeprum)

3. annapar ['onbmpku 3. TPaHCMOPT KPYITHBIX MOJIEKYJI OPraHU4eCKux
Bell|eCcTB

4. sH/I0TI/Ia3MaThUecKasi ceTb | 4. TiepeHOC U npeobpa3oBaHue 6enkoB, cOOpKa

MeMOpaH, TPaHCTIOPT Pa3/IMUHBIX BElL[eCTB K K/IeTOUHOU
MembpaHe, OpMHUPOBaHKE JIU30COM.

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

Jisi pa3MHOXKeHuU (Mmepe/jayu reHeTHYeCcKoro MaTrep1asia) CIy)KUT

+ 41po
qUTOIIa3Ma
BaKyoJib
K/IeTouHas CTeHKa

Oprase/uibl, NOIJVIOINAKIIHE KUCTIOPO/, - 3TO:

Aa7po
+ MUTOXOHJPUHU
[IePOKCUCOMBI

armmapat ["'onmbpKu
SHOIl/Ia3MaTHuecKast CeThb
SAIPBILIKU

OCHOBOII0/IOKHUKAMH K/ICTOUHOM TE€OPpUH ABJIAIOTCH:

I'yka v JleBeHryka
+I1IBanHa u IllneiigeHa
JleBenryka v Bupxosa
Hapsuna v ['yka

Bpemsi reHepanyiu KJ1eTKH — 3TO HHTepPBaJl

BpeMeHHU, 3a KOTOPbIH UMC/I0 KIETOK B MOMYJISLUSIX YBeTUUNBAETCS BABOE
+MeX/ly Noc/e/10oBaTe/IbHbIMU KJIeTOUHBIMU [le/IeHUSIMU

MeXKy Heroc/e/10BaTe/IbHbIMU KJIeTOUHBIMU [le/IeHUsIMU

ZKvBOTHasA KJ/IeTKa CO/lePIKUT:
XJIOPOIIACTBI
XPOMOILJIACThI




+1I€eHTPUOJIN
JIeWKOIIaCThI
ITorsnomenue TBepAbIX BelleCTB Yepe3 K/JIeTOYHYI0 CTeHKY Ha3bIBaeTCs .
IIpaBuU/IBHBIN 0TBeT: (aroLyTo3
Y KJ1eToK 3HOCIIEpMa NOKPHITOCeMeHHBIX Ha0op XpoMocom:
raryIouHbIN
JWTIJIOUIHBIN
+TPUTJIOUHBIN
TeTparIouJHbIN
Knerka - 370 ...
Me/byaKiias yacTuLa, UMeroLasi OCHOBHbIe XMMUUEeCKHe CBOMCTBA OpraH1u3Ma
CTPYKTYPHO-(PYHKLIMOHa/IbHAas eJUHULIA BUJa
4yacTb OpraHv3Ma, NOCTPOeHHasl U3 3aKOHOMEPHO B3aMMOCBSI3aHHBIX TKaHe!
+3/1eMeHTapHasl JMHULIA CTPYKTYPHO-(yHKL[MOHA/IbHAs! )KUBbIX OPraHU3MOB
Bakyosib pacTuTe/IbHOM K/1eTKH BbITNO/IHAET QyHKI[UM:
+ oCMoOpery/sILn
BbI/IE/TUTE/IbHYIO
NuIeBapUTeIbHYIO
COKpaTUTE/bHYO

Bomnpocel cobecegoBanus mo teMe: «K/1eToUHbINH yPOBeHb OPraHU3a[UM YKU3HU»
1. Bopa u ee poJsib B KH3HeeATeIbHOCTH KJIeTKU
MuHepasbHble BellleCTBa U UX POJIb B KJIeTKe.
YrneBosbl M UX KaacCU(UKaLusl.
@DYHKLUU YTJIeBOJ0B
JIunypl ¥ UX pO/b B )KU3HEJesATe/IbHOCTU KIIeTKU
besiku ux crpoenue
Knaccudukaiys 6eiKoB. YPOBHU OpraHu3aliu 0eTKOBOM MOJIEKY/IbI.
OyHKIMM Oe/TKOB.
HyxknenHoOBbIe KUCIOTHI M UX THUIIBI.
. Ctpoenue THK.
. Ctpoenue u tunsl PHK
. AT®. CtpoeHue. @yHKLIUMU.
. MeMbOpaHbI KNeTKu. SIApo KIeTKHU.
. Ilutomnnasma KneTku. PuGocoMer
. DHjonIa3MaThdeckas cetb. Komruiekc I'onbku. JIN30COMBI
. Muroxonapuu. IlnacTybl.
. IIpokapuoTel. CTpoeHue 1 0OMeH BeIeCTB TTPOKaPUOTOB.
. Ponb GakTepwuii B IpUpo/ie U XKU3HeJesITeTbHOCTH YeloBeKa.
. CX0/ICTBO ¥ pa3/iMure B CTPOEHUU K/IeTOK PaCTeHUM, )KUBOTHBIX, U TPHUOOB.
. Heknierounbie opmel xxu3Hu. Bupycer u 6akreprodaru.
. Korzia u kem Ob1/M CO3/1aHBI TIePBbIe TI0J/I0’KEHUsT K/IeTOUHOU TeOPUH?
.KTo poka3an, uro HOBble K/IeTKM 00Opa3yroTCs TyTeM JieJieHUsT MaTepUHCKOU
KJIeTKU?
23. Uem obOpa3oBaHa mjia3mMaseMma?
24. V13 KakuX CJI0eB COCTOUT 000/10UKa >KUBOTHOM K/IeTKU? PacTUTe/bHOM K/IeTKU?
25. Ha3oBuTe BH/IbI TPAHCTIOPTA Yepe3 KJIeTOUHYI0 MeMOpaHy?
26. Kakast Mozienb cTpoeHHst MeMOpaHbI PUHSATA B HACTOSIIL[ee BpeMsi?
27. Kakue Tpu Buzia 6enkoB 00pa3yroT ria3ManeMmy?
28. Yem obpa3oBaH HafiMeMOpaHHbII KOMILIEKC, TJTMKATAKC?
29. KakoBa To/11[1Ha I1/1a3MajleMMbI?
30. Yro Taxkoe guddysus? Uto Ha3biBaeTcs obneruenHo auddysueir?
31. Yto Takoe ocmoc?
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32. Kak Bozia moCTymnaeT yepes IiasMajaieMMy B KJIeTKU?

33. Kak 3apsikeHHbIe MOHbI ITOCTYIIAl0T Yepes Iyla3MaleMMy B KJIeTKu?

34. Y10 Ha3bIlBaeTCs aKTUBHBIM TPAHCIIOPTOM?

35. UTo Takoe 3HJO0IUTO3? DK30IUTO3?

36. B KakoM yuacTKe KJIeTKH 00pa3yroTcsi CyObeqMHULIbI pubocom?

37. KakoBbI yHKIIMK prbocom?

38. Kakue BU/bI 9H/I0T/Ia3MaTHYeCKOl CeTH BaM M3BeCTHbI? VX QyHKLIMN?

39. Kakue (hyHKI[UHY BBIMOTHIET KOMITIEKC ["0/bIKu?

40. Kakvie opraHoy/ipl KJIeTKY Ha3bIBatOT OpPraHOWJaMu JbIXaHUs?

41. Kak 1ipoucxodT B3auMOIIpeBpalleHus IJ1aCTU?

42. Kak Ha3bIBaeTCst BHyTPeHHsIs cpefja MUTOoXoH puid? [Tnactug?

43. Kakue /1M30COMBbI Ha3bIBatOTCS [IePBUYHBIMUA? BTOpUUYHBIMU?

44.Yem 0Opa3oBaHbl LIEHTPUOIU KJIETOYHOTO LIeHTpa?

45. Kakue 3yKapvoTbl He UMEIOT LieHTpUOIen?

46. HazoBuTe (hyHKL[MM KI€TOYHOI'O LjeHTpa?

47. IlepeunciuTe OpraHoNU/bl ABWKEHUS K/I€TKHU.

48. TlepeurcivTe offHOMeMOpaHHbIe OPraHOU/[bI KJIETKU.

49. TlepeurcivTe 1ByXMeMOpaHHbIe OpraHOWAbI K/IeTKH.

50. ITepeunciiuTe He MeMOpaHHbIe OPTaHOW/bI KITETKH.

51. KakoBbl QpyHKLMHU s17pa?

52. Kakue opraHou/ibl CUNTAOTCsl CMMOMOHTaMU 3yKapuOTUYeCKOl KIeTKu? B Kakux
KJIeTOUHbIX opraHovgax umeercs JHK?

53. Kakue Kj1eTouHble OpraHOU/bl CIIOCOOHBI K CAaMOY/IBOEHUIO?

54.B kakoil (opMe HaxXOAWUTCS TeHeTHUeCKUM MaTepual y 3YKapUOTHYeCKOU

KJIETKU?
55.[lepeunciure  (a3bl  Meiio3a, BO BpeMs KOTOPbIX XPOMOCOMbI —
JIBYXXpOMAaTH/JHbIe

56. Uto Takoe syxpomaTuH? ['eTepoxpomMaTuH?

57. Kakre XpoMOCOMBI Ha3bIBalOTCSI MeTal|eHTPHUECKMMH, CyOMeTalleHTprUUeCKUMHU,
aKpOLIEHTPUYEeCKUMMU ?

58. B Metio3e TPWKbI MPOUCXOAUT MlepeKOMOMHALIMS TeHeTUUeCKOro MaTepHaria.
Korpa?

59. KakoB 6uonornyeckuii CMbICT Meiio3a?

60. [laliTe onpe/ienieHre TepMUHaM WM packpoiite: Hykneocoma. Tesomepa.
Konrbrorauumsi. XpomoHema. Kpoccunrosep.

KonTposibHas pabora:

CumyayuoHHble 3a0ayu:

1. XpoMocomMHbIN HAabOp COMAaTUUECKUX KIETOK PEeYHOro paka paBeH 116. Ompezenute
XPOMOCOMHBINA Habop ¥ umcio mosnekyn JHK B opHOM U3 KieTok B mpodas3e MHUTO3a, B
MeTacdaze MuTOo3a U Tenodasze muto3a. [TosicHUTe, Kakue TMpoLeCChl TTPOMCXOAST B 3TH
Tepro/bl M KaK OHU BJIMAIOT Ha u3MeHeHue yrcia JITHK u xpomocom.

2. O6mas macca mosiekys JTHK B 46 XxpomMocoMax sijpa COMaTU4YeCcKOl KIeTKUA ueioBeKa
cocraBnsier 6210 mr. OnpegenuTe, ueMy paBHa Macca Bcex mojekyn JTHK B sapax B
KOHL[e uHTep(a3bl, KoHLIe Tesiodasbl Meiio3a I u Tenodassl meiiosa II. OTBeT nosicHuUTe.

3. XpoMOCOMHBIM HaboOp COMaTHYeCKHWX K/IeTOK IeHulbl paBeH 28. Ompepenure
XPOMOCOMHBIA Habop u uncio monekyn JHK B kneTkax cemsizauaTka Tepe]; HauajioM
Meiio3a, B KoHIe Tesmodasel meiio3a 1 u Tesmodasel meiio3a 2. OObsCHUTe, Kakue
MPOLIeCChl NTPOUCXOAAT B 3T MEPUO/bl U KaK OHU BJIMSIOT Ha M3MeHeHUs unciaa JHK u
XPOMOCOM.

4. B ky1eTkax 0JHOr0 13 BU/OB IILIEHULbI CoepXUTcsa 28 xpomocom. Oripesiesiire 4yncio
xpomocoM u monekyn JJTHK npu oO6pa3oBaHuM TbIIbIle B THIUMHKE Ha CTafUsIX MPodasbl
Meiio3a 1, mpodassl 2 u Tenodassl Melio3a 2. OObsCHUTE OTyueHHbIe Pe3y/IbTaThl.



5. B kietkax »sHpocrepMa cemsaH jwivd 21 xpomocoma. Kak HM3MEHMTCS 4UC/IO
xpomocoM U Mojiekya [THK B koHile Tesmodasbl Meiio3al v meiio3a2 1o CpaBHEHUIO C
uHTep¢as3oii y sToro opranusma? OTBeT MOSICHUTE.

6. Kaxoli XxpomMocoMmHBI!i Habop xapakTepeH /s K/IETOK 3apojplllla M 3SHAOCIepMa
CeMeHH, JIMCThEB L{BETKOBOr0 pacTeHusl. OOBSICHUTE pe3y/bTaT B KaXKAOM CiIyuae.

7. B comaTryeckux KieTKax [po3odubl cogep>xutcs 8 xpomocom. OmpefienuTe, Kakoe
KOIMUecTBO XxpoMocoM U Mmosekys JJTHK copep>xutcs rnpu rameTtoreHese B siipax nepep,
JeneHrieM B uHTep(ase U B KoHIe Tenodassl Melo3a I. ObObscHUTe, KaKk obpasyeTcs
TakKoe YMCJI0 XpoMocoM U MoJieky JTHK.

Tema: «ObecnieyeHHe KJIETOK YHEPrHei»
@DoH/| TECTOBBIX 3aJJaHUM /1 TEKYLLero KOHTPOJISl 3HaHUM 110 TeMe:

OHepreTuYecKHidi 00MeH OT/IMYAETCA 0T I/IAaCTHYECKOr0 TeM, UTO MPH
IHEPreTHYeCKOM 00MeHe MPOUCXO0AUT:

+ pacxoZioBaHUMe SHepruu, 3akiroueHHon B ATD

CUHTe3 6e/TKOB ¥ HYK/IEMHOBBIX KHC/IOT

CUHTe3 yIJIeBO/I0B

CHHTe3 JIMTIUI0B

JIUCCHMUIAIUA CONMPOBOXK/IAETCS PeaKiuei
+ pacriaja BellecTB
OuoCcHHTe3a BellecTB
CUHTE30M (pepMEeHTOB
CUHTE30M JKHPOB
Yto 00111er0 MeXAYy OKHC/IeHHeM, MPOUCXO/JAIUM MUTOXOH/IPUSIX K/IeTOK H
ropeHuemM
obpazoeanne CO2 u H20
+ BblZle/IeHHe TeIlI0Thl
cuHTe3 ATD
CUHTE3 TJTFOKO3bI
I'IMKo/1M3 - 3TO MpoLecc paciienyieHus
0e/IKOB Ha aMUHOKHUCJIOTHI
JIMTTAJOB Ha TJIMLEPYH U BbICIIHEe KapOOHOBbIE KUCIOThI
+ MOJIEKY/IbI TJTFOKO3bI /10 IBYX MOJIEKY/1 MTUPOBUHOTPAaJJHOW KUCIOThI
BO/IbI [I0 KWC/I0pPO/ia ¥ BOJOpO/a
OHepreTuyecKuM 3¢ eKToM I/IMK0/IM3a SAB/ISAeTCs 00pa3oBaHue 2 MOJIEKYJI:
MOJIOYHOM KHC/IOThI
+ ATD
3TUJIOBOTO CIIHMPTA
BO/Ibl
B pe3ysibTaTe MO/IHOr0 KUC/JIOPOJHOTO paciiensieHusi OpraHuvyeckKye BeliecTBa
OKHUC/IAAIOTCA J0...
crnmMpTa
YKCYCHOM KHCJIOTBI
+ CO2 u H20
AlD
ITepBbIii 1 BTOPOii 3Tanbl paciienieHusi BBICOKOMOJ/IeKY/ISPHBIX Bell[eCTB B KJIeTKe
MPOUCXOJAT B:
L[UTOI/Ia3Me
MHUTOXOH/IPUSIX
+ r30coMax



XpoMocoMax

Juccumunsnyen HasbiBaeTcs MpoLecc...
+OKHUCJIeHUS] OPraHUYeCKHX BellleCcTB

CUHTe3a OpraHNYyecKuX BeleCTB

Ay ¢ pacnagom AT®

CUHTe3a HeOpraHW4yeCKUX BellecTB

AccumMusAed HasbIBaeTcsa nporecc...

+CUHTe3a OPraHUuYeCcKuX BeleCTB

OKMCJIeHUS] OPraHUYeCKHX BellleCcTB

yuayumi ¢ Beigenenuem ATO

CUHTe3a HeOpraHW4YeCKUX BellecTB

B TemHoOBYy10 (ha3y oTocuHTe3a HAYT NPOLIECCHI. ..
+CUHTe3a IJIIOKO3bI

(hoTosM3a BO/bI

BblJle/IeHUs] KUCJIOpo/a

cuHTe3a ATD

B cBetoBy10 (ha3y porocunTe3a MAYT NpoLeccsl. ..
+cuHTe3a ATD

rcnosib3oBaHust ATD

vcrionb3oBanusg HAJID-H2

CUHTe3a IJIFOKO3bI

IIpouecc cuHTe3a 0e/IKa BK/IIOUYAeT 3Tamnbl. ..
+TPaHUIALMU

peayIiMKaluu

nvddepeHLIMPOBKU

KOHBIOTaLIUI0

IIpouecc ¢poTocuHTE3a B pacTeHUsIX BK/IOUaeT ¢asbl...
+TeMHOBYO

[JIMKOJ/IA3a

OposkeHUst

a’pobHyto

B k/1eTKax »XUBOTHBIX AT® o0pa3yercs B mpoueccax...
+abIXaHusa

TUpon3a

OuocuHTe3a benka

CUHTe3a JIIU/J0B

PeaknjusiMy MaTpUYHOI0 CHTe3a SAAB/IAIOTCA CUHTE3...
[JTFOKO3bI

Kpaxmasa

JIUTIAJ0B

+IHK

B nponecce mo/IHOr0 paciienyieHusi T/IIK03bI 00pa3yloTcs. ..
OKCH/, yriepoja

+IUOKCH], yrjiepoja

JIMOKCH/| a30Ta

JIMOKCH[| Cepbl

IIpu 3Hepreruueckom odomene AT® cuHTe3UpYyeTCs B MpoIeccax...
+KUCJIOPOJHOTO AbIXaHUs

OMOCHHTE3a JIUITH/IOB

TUApOIn3a

TeMHOBOM (ha3bl hOTOCHHTE3a

B TemHOBYI0 (pa3y oTocuHTe3a HAYT NMPOLECCHI. ..
cuHTesa ATD



+CUHTe3a IJIF0KO3bI

doTonm3a BoibI

BbI/leJIeHUs] KUCI0POJa

Benok cocrout n3 300 aMuHOKHC/I10T. CKO/IBKO HYK/1€0TH/I0B B reHe, KOTOPbII
CIY)KHT MaTpHUIleH /ISl CHHTe3a 0eka?

300

600

+ 900

1500

ITepexo/| 3/IEKTPOHOB Ha 0oJiee BHICOKHI SJHEPreTHYECKUH YPOBEeHb NMPOHUCXO/UT B
cBeTOBYIO (pa3y (poTOCHHTE3a B MOJIeKy/1aX

+ xyiopodusina

BO/IbI

YTJIEKUCIIOTO Tas3a

TJIFOKO3bI

B nponecce xeMocuHTe3a, B 0T/IMuMe 0T (OoTOCHHTE3a,
00pa3yroTcst opraHrueckye BellecTBa U3 HeOpraHuyeCKUx
+ MCIOJ/Ib3yeTCs SHEePrusl OKUC/IeHNsI HeOPraHUUeCKUX BellleCcTB
OpraHvuecKyre BellecTBa pacllerIsitoTCs [0 HeOpraHuyeckKux
VMICTOYHUKOM YIJIepo/ia CJIYy>KUT YTJIEKUCIIbIH ra3
Makpospruueckue CBsi3u UMEIOTCS B MOJIeKYJIe...
+ATD

+A0D

OJHK

u-PHK

T-PHK

Juccumunsiuen Ha3bIBaeTcs MpoIecc...

+OKHWCJ/IeHUS] OPraHUYeCKUX Bell[eCTB

+Uaylni c BoijjenieHueM ATO

CUHTe3a OpraHrueCcKUX BelllecTB

uayimmi ¢ pacnagom ATD

CUHTe3a HeOpraHM4eCcKuXx BellecTB

AccuMusaIyed Ha3bIBaeTcsa npoecc...

+CHHTe3a OpraHuYyecKux BelecTB

+uaymii ¢ pacnagom AT®

OKVCJ/IEHUS] OPraHUYeCKUX BelleCTB

uayumii ¢ Beigenenuem ATO

CUHTe3a HeOpraHMJeCKuX BellecTB

B TemHoBYy10 a3y ¢orocuHTe3a UAYT NPOLIECCHI...
+CHUHTEe3a I'TFOKO3bI

+ucronb3oBanus HAJId-H2

doTosr3a BOIbI

BbIJle/IeHUs] KHUCJIOPO/a

cuHTe3a ATD

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

+BbIZ€/IeHUS KUC/I0pOoJa

rcnosib3oBaHus ATO

rcnosib3oBanus HAJIP+H?2

CUHTe3a IJTFOKO3BI

IIpouecc cuHTe3a 0e/IKa BK/IHOYAET 3Tamnbl. ..
+TPaHCKPUIILUA

+TPaHCISALUU



peayIiMKaLumu

I pepeHLIIPOBKU

KOHBbrOraumuNe .

IIponecc ¢poTocuHTE3a B pacTeHUAX BK/IIOYaeT (asbl...
+TeMHOBYO

TJIMKO/IU3a

OpoyKeHHUsI

a3poOHYI0

+CBETOBYIO

B k/eTkax )XUBOTHbIX AT® o0pa3yercs B mporeccax...
+T/IMKOJIM3a

+IbIXaHUsI

rUApOIN3a

buocuHTe3a beska

CUHTe3a JIUIK/0B

B cBeToByI0 (pa3y ¢poTocHHTE3a 00paA3yHOTCA. ..

+HAIDH2

HA®

Kpaxmarn

+ATD

TJTFOKO3a

B TemHoOBY1I0 (ha3y poTocrHTe3a UAYT MPOLIECCHI...

(oTosr3a BO/bI

cuHTe3a HAZID+H?2

+(uKcaluy yriaeKucioro rasa

+ucnosib3oBaHusi ATD

BblJle/IeHUs] KUCJIOpo/a

PeaknjusiMy MaTpUYHOI'0 CHHTe3a SIBJIAIOTCA CUHTE3...

[JTHOKO3bI

Kpaxmarsa

JIUTIAJ0B

+PHK

+IHK

IIpouecc cuHTe3a 0e/IKa 0CyIIeCTB/IAETCA MyTeM...

CUHTe3a Ha OJHOM u3 1ieneil Moneky/bl [IHK aBylLenoueyHoli Mosekysbl u-PHK
repeBo/ia 1oc/jejoBaTeIbHOCTH aMUHOKUC/IOT B MoJsieKyJie u-PHK B
1ocC/ieZloBaTeIbHOCTh HYK/I€0TU/I0B MOJTUTENTH/IHON LIeTTOUKU
repeBo/ia MoC/e0BaTe/IbHOCTH HYK/IeOTUA0B B MoneKysie T-PHK B nocienoBaTeisHOCTb
aMUHOKMCJIOT MOJUTENTHUAHON LIeTIOYKH

+IiepeBo/ia 110c/ie[0BaTe/IbHOCTH HYK/IeOTHI0B B Mosiekyse u-PHK B
M0C/1e10BaTe/IbHOCTh aMUHOKHC/IOT MOJTMIENTUHOW LIelOYKA
+CUHTe3a Ha ogHoU u3 Lernel mosekyJibl JJHK ogHonenoueunoit monekyJisl n-PHK
B nponecce mo/IHOr0 pacuienyieHusi T/IIK03bI 00pa3yloTcs. ..
OKCH/, Yyr/1epoja

+IUOKCH], yrjiepoja

JIMOKCH/| a30Ta

+BOJa

JIMOKCH]| Cepbl

Ilpu >HepreTrnyeckomM odomMeHe AT® cuHTe3NpyeTCs: B MPOLjeccax...
+T/IMKO/IM3a

+KUCJIOPOJHOTO AbIXaHUs

OMOCHHTE3a JIUITH/IOB

TUApOIn3a



TEeMHOBOM (ha3bl POTOCHHTE3a

PeaknusiMy MaTpUYHOI0 CHTe3a SIBJIAIOTCA. ..
BapuaHTBI OTBETOB.............cc.....

TJIAKOJIN3

+pennuKanus

TeMHOBasi ¢a3a poTocHHTe3a

+TPaHCKPUIILHUs

CUHTe3 JIUIIHJ0B

MeTa60/1M3M B )KHBOM KJ/IETKe CK/IaJbIBAeTCH U3 MPOIL{EeCCOB...
TPaHCKPUIILIUU

dboTonmza

+Karabonm3mMa

KPOCCHHIOBepa

+aHabom3ma

Peaknuu oxkuc/iurebHOro ¢gochopuimpoBaHus CBA3aHbI C...
+cuHTe3oM AT

pacriajom ATD

+1IpoLieccoM AblXaHUs

+TUPOU30M

[JIMKOJIM30M

OHeprus B Buje AT® npu ¢oTocunrese...

+B TEMHOBYIO (pa3y TpaTUTCS

B CBETOBYIO (pa3y TPaTUTCS

+B CBETOBYIO (pa3y akKKyMy/IUPYyeTCs

B CBETOBYIO U TEMHOBYIO (pa3bl TPAaTUTCS

B TEMHOBYIO (pa3y akKyMY/IUPYeTCsi

B TemHoBYy10 (ha3y poTocuHTe3a UAYT NPOLIECCHI...
cuHTe3a ATD

+CHHTe3a I'TFOKO3bI

doTosr3a Bo/bI

BbIZIeJIeHUS] KUCI0pOoJa

+ucnosib3oBanust HAJId+H2

IIpu 0uocuHTe3e Oesika FHeprus B Buae AT® npwu...
+TpaHCKPUITL[UY 1TOTpebsieTcst

TPaHCKPUITLIUY BbIpabaThIBAETCS

+TpaHC/ISL[UM U TPAHCKPUIILUY TTOTpebsieTcst
+TpaHC/ISALUY TOTpebsieTcst

TPaHCJISALMY BbIpaOaThIBAETCS

OOpa3oBaHusi 3HePruu B KJeTKe MPOUCXO/UT B CJIeiyIOIeil opraHesiie
[TpaBU/IbHBIN OTBET: MUTOXOH/PUS

Bce BU/IbI 3Hepruy B OpraHu3sMe B KOHEUHOM UTOre NMPeBPaIialTCA B

[TpaBU/bHBIN OTBET: TEMJIOBYIO
K/1oueBbIMH 3HepreTHYeCKUMH «MOCTAaBIMKaMU» B )XHBOM OpraHu3Me sIBJISIIOTCA

[TpaBU/IBHBIN OTBET: YTI€BO/bI

Be/IKM — 3T0 BBICOKOMOJIEKY/ISIPHbIE OPraHHYeCKHe COeMHEHHs], IOCTPOeHHbIe U3
0CTaTKOB aMHHOKHCJIOT, COeJJHHEHHbIe IPYT C PyroM CBSI3SIMH.
[TpaBU/IBHBIN OTBET: TENTHAHBIMU

ITpu aHa’pOOHOM OKHMC/IEHHH YI/IeBO/0B o0pa3yercs ___MoJiekya AT®:

+2

36




10

24

AccuMuIALMA — 3TO:

MUHHUMaJIbHOEe KOJTMUeCTBO SHEPryH, KOTOpPOoe pacxoyeTcsi Ha (yHKLIMOHUPOBaHKe
JKU3HEHHO Ba)KHBIX CHCTeM (KpoBooOpalljeHue, JbIXxaHue, M1IeBapeHue, 1esTe/TlbHOCTh
MBILIL] U >KeJle3 BHyTpeHHel cekperuu, LTHC)

COBOKYTTHOCTb BCE€X XMMHUYECKUX MPOLIeCCOB, CBSI3aHHBIX C MpeBpallieHrneM MUTaTeTbHbIX
BeIIIeCTB, TIOCTYTIAIOIUX B OPraHU3M U3 BHEIIIHEH Cpe/ibl ¥ 00pa3yIoIIUXCs B CaMOM
opraHusme

+COBOKYITHOCTb TIPOLIECCOB CHHTe3a CPABHUTE/ILHO KPYITHBIX K/I€TOUHBIX KOMIIOHEHTOB,
a Takke OMOJIOrMUeCKU-aKTUBHBIX COeIMHeHMM 13 MIPOCTHIX Mpe/ilieCTBeHHUKOB
ITpu okuciaeHuu 1 r )xupa B opraHu3Me 0CBOO0XKAAeTCA KKaJl:

+9,3

4,1

3,8

1,7

6,3
Juccumunsanus (karabomsm) — 3To:

a/lanTUBHbIE peaki|H, HarpaB/ieHHbIe Ha yCTpaHeHHe UK ocjiabieHre
(bYHKLMOHABHBIX CABUTOB B OPraHM3Me, BbI3BaHHBIX Hea/leKBaTHbIMU (haKTOpaMu
cpefpbl

+COBOKYITHOCTb TIPOLIeCCOB (pepMEHTAaTUBHOT'O pacllieTlIeHus C/I0XKHBIX MOJIEKYJT U3
KOopMa 1 oOpa3oBaHue B OpraHu3Me 0CBOOOXK/IeHHOM SHepruu

COBOKYITHOCTb YKUZKOCTel (KPOBb, MMM]a, TKaHeBast )KUJKOCTb), MIPUHUMAOLIUX
Herocpe/iICTBeHHOe yuacTHe B Tpolieccax oOMeHa BellleCTB U Mo/iep>KaHus
roMeocTasuca B OpraHv3me

Bopa, o0pa3oBaHHasi B mporecce 00MeHa BellleCcTB B OpraHu3Me, Ha3bIBaeTCs:
CTPYKTYpPHPOBaHHOMN

5K30TeHHOMN

+ 3HJOTeHHOM

UMMOOH/IM30BaHHOMN

ITepBUYHBIM NPOAYKTOM paciiefyieHUus IJIMKOreHa B MbIIIAX AB/IAETCA

Y ®-rntoko3a

TJTFOK030-6-XJI0pUJ

+T/1I0K030- 1-ochar

bpykTo30-6-hocdar

TJII0KO03a

KoHeuHbIi1 MPOJYKT aHAPOOHOr0 rJIMKO0/IU3a

nvpyBar

+ JlaKTaT

oKcasnoatieTar

3TaHON

auetun-KoA

MeTa60/1M3M — 3TO COBOKYITHOCTb:

peakiui CUHTe3a

peakiui ruipon3sa

peakiui pacriaza

+BCeX peakluii, MPOTeKarlNX B OpraHu3mMe

AHa00/113M — 3TO COBOKYITHOCTb:

+TIPOLIECCOB CHHTe3a CJIOXKHBIX MOJIEKYJ/T U3 OoJiee TIPOCThIX

peakiuii paciiiernieHus CJI0KHbIX MOJIEKYJT [I0 TIPOCThIX KOMITIOHEHTOB

peakLui rupoamn3a

BCEX peaklyi, MPOTeKaloIuX B OpraHu3me



IIpoaykToM rujjposin3a 0e/IKOB SIB/ISIHOTCA:

[/IULIePUH

JKUPHbIe KUCTIOTHI

CTIUPTHI

+aMUHOKHUCJ/IOTBI

BapuanT 3aganus 29. Meraooym3m (Metabolism) — 3To...
+ MPOMEXXYTOUHBIH 0OMeEH, T.e. TpeBpailjeHHe BeIeCTB BHYTPU KJIETOK C MOMEHTa MX
TOCTYTIJIeHHsT 0 00pa30BaHKsi KOHEUHBIX MPOYKTOB
+o0pa3oBaTe/ibHbIe TKAHU C AKTUBHO [IEJIAIITUMUCS KIeTKaMH
TpoLIeCC pa3BUTHS OPTaHOB U TKaHel

IIpoiecc M0/I0YHO-KHC/IOT0 Op0XKeHHUsI MOAPa3yMeBaeT:

+ OKHCJIeHHe YT7IeBOZIOB [0 JlaKTaTa

CUHTEe3 XXUPHBIX KUCIOT

+ CUHTe3 MOJIOUYHOM KUCJIOThI

pacria/| TJIMKOoTeHa

Tperuii Tan Karado/1iM3Ma npe/CTaB/IeH:

+1ukn Kpebca

+ AbIXaTenbHas LieMb

OPHUTHHOBBI ITUKIT

Jle3aMHUHHPOBaHUe

ITepBbIii 3Tan KaTabo/1M3Ma 0e/IKOB OCYIIeCTB/ISETCS B:

+ >KeJTyIKe

+ B TOHKOM KHIIIeUYHUKe

POTOBO¥ MOIOCTU

TOJICTOM KHIIIeUHUKe

Bropoii 3Tan Katabosu3ma (AUCCUMUIALNA) NMPeACTaBJ/IeH:
+ paciieryieHue T'TH0KO03bI

JbIxaTesbHast 1[elb

OPHUTUHOBBIN 1[UKJ/I

+ obpa3oBaHuUe ABYX MOJIEKYJl TUPOBUHOTPAJHON KHUC/IOTHI

K rereTpo¢)HbIM OTHOCATCHA OPraHU3MBbI:

+ >KUBOTHbIE

pacTeHuUs

+ TpHObI

1[aHobaKTepuH

B Kakux opraHe/uiax K/IeTKH MPOUCXOAUT OKUC/IeHHEe KUPHBIX KHC/IOT:
spe

+MUTOXOHAPUAX

pubocomax

L[EHTPHOJISIX

Tun NUTaHUA NOKPHITOCEMEHHbBIX PaCTeHU! .
[TpaBU/IbHBIN OTBET: aBTOTPO(HbIN

Kuciopoa Heo0xoquM Jisi IbIXaHUsI )KKBOTHBIM OPraHMU3MaM B KauyecTBe:
+ OKuC/IMTEeNd

BOCCTAHOBUTEISI

KaK OKHCJIUTeIs, TaK U BOCCTaHOBUTEJISI

He MPOosiBJIsieT B 0OMEHHBIX MTPOIeccaX HU OKUCUTETbHBIX, HU BOCCTaHOBUTE/TbHBIX
CBOMCTB

K romMoiioTepMHBIM OTHOCATCH )KMBOTHBIE:

ampubum

+ MJIEKOTIUTATOIIIHEe

+ ITULBI

PBIObI




BonpockicobeceoBanus mo TeMe: « OGMeH BellleCTB ¥ SJHEPTHH»

1. AstoTpodsl? Ha Kakue rpynmnsl oHU Jenstcs? ['etepoTpodbr?

2. Uto Takoe accumusiua? YTo Takoe JUCCUMUTIALIAS?

3. HarnumuTe 061myto ¢hopmysy ¢hoTtocruHTe3a.

4. YTo mpoucxoAuT B CBeTOBYIO (ha3y doTocrHTe3a?

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

6. YTo mpoucxoAuT B TeMHOBYIO a3y doTocrHTe3a?

7. Y Kakux opraHu3MoB TOJIbKO oTocucTtema 1?

8. Y KakMX OpraHu3MOB BIlepBble MOsBsgeTcs: poTocucreMa 2?

9. Yro Takoe xeMocuHTe3? KTO OTKPBII XeMOCUHTETUKOB?

10. Kakue opraHu3mbl OTHOCSTCSI K XeMOaBTOTpodam?

11. Kakue Tpu 3Tara HepreTHyeckoro oOMeHa BaM HM3BECTHBI?

12. [TpoaykThl THApOM3a GenKoB, )KUPOB, YIJIeBOJOB, HYK/IEMHOBBIX KUCIOT Ha
MO/ArOTOBUTEIbHOM 3Tarie?

13. UTO MpOMCXOAUT C SHEPrueu, BblJesoLelicsl Ha OArOTOBUTE/IbHOM 3Tare
JHeproobmMeHa?

14. e pacriosioykeHbl (hepMeHTb 6eCKHUCIOPOIHOTO JTara SHeproobMeHa?

15. Kakve mpoAyKTbl M CKOJBKO SHepPruu o0pa3yeTcsi TpU TJIMKOIW3e MOJIb
[JIFOKO3bI?

16. Uto nporcxoauT ¢ [IBK B )KUBOTHBIX KJ/IeTKax IMpU HeJOCTaTKe KUCI0poa?
17. Yro npoucxoaut ¢ IIBK B k/ieTkax rpubOB TIpU HeAOCTaTKe KUCIOPOZa?

18. Yrto npoucxoaut c [IBK B MaTpuKce MUTOXOHAPUIA?

19. Ckonbko AT® obpasyeTcs mpu JerdZipupoBaHUU U JieKapOOKCUITUPOBaHUU
JTMMOHHOM KHUCJIOTHI [0 11laBe/IeBOyKCYCHOM B 1uKie Kpebca?

20. CKOJIBKO Tap aTOMOB BOJOpOZia TPAHCIIOPTUPYETCS Ha [bIXaTe/bHYIO 1Liellb
TPH MOJIHOM JleruApupoBaHuu 2 monekya [I1BK?

21. Kakue (epmeHTBl TiepekauuBarOT TIPOTOHbBI B TPOTOHHBIA pe3epByap
MUTOXOH/IpUIA?

22. Ckonbko Moimb AT® obpasyeTcs B pacueTe Ha TIOJIHOe pa3pyllieHHe MOJb
[JTFOKO3bI?

23. Hamummre  obmyro  dopmyny  (TIoJHOTO — pacriajja  IJIIOKO3bI) B
SHEepreTUUeCcKoM obMeHe

24. Harnuiire opmysty riavkonusa

25. Haruite hopmysy KACIOPOAHOTO JTara SHepreTuyeckoro oomMeHa.

KonTposbHast pabora o Teme: « O0MeH BellieCTB U YHEPrUm»

Bapuaxm 1.

1. UTo Ha3bpIBaeTCsi XeMOCHHTE30M U KaK ero OCYILeCTB/ISIFOT HUTPU(DULIMPYIOL[1e

OakTepuun?

2. [epeunicriure cxocTBa (POTOCHHTE3a M a3POOHOTO JBIXAHUSI.

3. VI3 mpuBeieHHOT'0 HIKe CITHUCKA BbIOepHTe UepThl XapaKTepHbIe /71 POToCHHTe3a:
1. Anabonuueckuli npoyecc, u3 npocmbix Heop2aHuueckux coeouHeHuli (CO2 u
H20) cunme3upytomcs y21e800bl.
2.Kamaboauueckuli npoyecc, yenegoobl pacwenasitomesi 0o CO2 u H20.

3. OHepeuss ATD Hakanaueaemcs u 3anacaemcsi 8 y21e800ax.
4. DHepeus 3anacaemcs 8 gude ATD.

5. O2 sbl0ensiemcsi.

6. O2 pacxodyemcs.

7. CO2 u H20 nompebastomcs.

8. CO2 u H20 sbideastomcsi.

9. YeenuueHue op2aHuuecKkoll Macchbl.

10. YmeHbweHue op2aHuuecKoll Macchbl.



11. ¥ sykapuom npomekaem 6 X/10poniacmax.

12. Y sykapuom npomekaem 8 MUMOXOHOPUSIX.

13. Tonbko 8 kKaemkax, cooepxcawjux xaopoguan, Ha ceemy.

14. Bo scex K1emkax 8 meueHue HCu3HU Henpepbl6HO.
4. 3a cueT yero Mosiekyna xaopocumia P680 ®C -2 BoccTaHaB/IMBaeT 3/1IeKTPOHBI?
5. B pe3ysbraTe 3HepreTuyeckoro ooOMeHa B KieTke obpa3oBaniock 10 Mosib
MAPOBUHOTPaHOU KUCAO0THI U 30 MOJIb yTJIeKUC/IOro ra3a. Onpepenure:
a) CKOJIbKO BCET0 MOJIb IJIFOKO3bI U3PacX0/J0BaHO;
0) CKOJIbKO M3 HUX MO/IBEPIJIOCH IOJIHOMY PacCILeTl/IEHHIO, a CKOJIbKO ITUKOJTU3Y;
B) CKOJIBKO SHEPrMM 3araceHo;
I') CKOJIbKO MOJIb KUC/IOPO/a TMOIJI0 Ha OKUC/IeHre?
6. IIpu e3ze Ha Beslocunezie yenoBek 3aTpaurBaeT 0Kosio 40 K/I>K B MUHYTY.
PaccuuraliTe, CKOJIbKO TPaMMOB TI'JTFOKO3bI JO/DKHO OKUC/IUTHCS B OPraHu3Me M Kakou
00BEM YTIEKUC/IOTO Ta3a BbI/Ie/IUT UesioBeK TpH e3/le Ha Bejlocurie/ie B TedeHre 6 4acoB
20 MuHyT?
Bapuanm 2.
1. YTo Ha3bIBaeTCsi XeMOCHHTE30M U KaK ero OCYILeCTBJISIIOT >Keie300aKTepuu U
BOZIOPO/HbIe OaKTepru?
2. [Tepeuniciute (hakTOpbI BAMSIOMIME HA (POTOCUHTE3.
3. VI3 npuBeieHHOT'0 HIKe CIHCKAa BbIOeprTe uepThl XapaKTepHbIe /i/isi a3p0OHOro
JIbIXaHUS

1. AHabonuueckutl npoyecc, u3 nNpocmbix HeopeaHuueckux coeduHeHutl (CO2 u

H20) cunme3supytomcs y21e800bl.

2.Kamaboauueckuti npoyecc, y2ne8oobi pacujenasitomcst 0o COzu H»O.

3. OHepeusi AT® Hakaniueaemcs u 3anacaemcsi 8 y2/1e800ax.

4. DHepeus 3anacaemcs 6 gude ATD.

5. O2 ebl0ensiemcsi.

6. O2 pacxodyemcsi.

7. CO2 u H20 nompebastomcs.

8. CO2 u H20 sbideastomcsi.

9. YeeauueHue op2aHuuecKoll Macchbl.

10. YmeHblweHue opeaHuueckoli Macchbl.

11. ¥ sykapuom npomekaem 8 x/0ponaacmax.

12. ¥ sykapuom npomekaem 8 MUMOXOHOPUSIX.

13. Tonbko 8 k1emkax, cooepicauwjux xaopoguai, Ha ceemy.

14. Bo 8cex K1emKax 8 meyeHue H#CU3HU HeNnpepblgHO.
4. 3a cueT yero Mosnekysna xaopocumia P700 ®C -1 BoccTaHaB/IMBaeT 3/1€KTPOHBI?
5. B miporjecce sHepreTHueckoro oOMeHa IMPOM30IIUIO paciieryieHHe 9 MoJib TJTFOKO3bI, U3
KOTOPBIX TOJIHOMY pacLell/IeHUIO TT0ABEPr/IoCh TOMBKO 5. Ornpezenvre:
a) CKOJIbKO MOJTb TMPOBUHOIrPagHOM KMC/IO0TH 1 CO2 1IpH 3TOM 00pa30oBajoch;
0) ckonmbko AT® mpu 3TOM CHHTE3UPOBAHO;
B) CKOJIBKO 3HEPrUH 3anaceHo B 3TUX MosieKkyiax AT®;
') CKOJIBKO U3pacxooBaHo MoJib O3?
6. Benocunieauct pacxogyet 3a 1 MuHyTy 40 KX 3Hepruu. CKOJ/IBKO I'/TFOKO3bI
noTpeOyeTcst 71s1 €3kl C TAaKOM 3aTpaTol, ec/ii 40 MUHYT B €ro OpraHu3Me UZeT TIOTHOe
OKUCJ/IeHHe TIH0KO03bl, a 20 MUHYT — IVIUKOJIU3?
13 HabJTFO/IeHUH, OTIBITOB WK IOTTYCKAeT OIIMOKY TTPU WX U3/I0KEHUH; TaéT HeUETKIe
Tab6ymna 3 — Kpurepun oneHKH cOpMHUPOBAHHOCTH KOMIIETeHI[HI

Kop u KpuTtepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHLIUH
HauMeHOBaHue (4aCTH KOMMETEeHIIUN)

WHAWKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE

MTOCTYDKEHUST COOTBETCTBYET OLleHKe | COOTBETCTBYET OL|eHKe | COOTBETCTBYyeT
KOMIIeTeHI U «YJIOBJIETBOPUTE/IGHO» | «XOPOLLO» OLIEHKe «OTJUYHO»




(gactu 50-64% ot 65-85% ot 86-100% ot

KOMIIETEHITVH ) MaKCHUMaJIbHOTO 0a/ula | MakCUMaJIbHOTO Oasia | MaKCMMaTbHOTO
Gania

3HaTb: bruonorus [Tokasas 3HaHue ITokasasn ronHoe ITokasan

KakK OCHOBa OCHOBHOT'O 3HaHUe BCECTOPOHHEE,

CeJIbCKOXO3SIMCTBEH | MPOrPaMMHOI0 MPOrpPaMMHOT'0 CHCTEeMaTUYEeCKOe U

HOT'O TPOM3BO/ICTBA, | MaTepHasia O HayKe Kak | MaTepHasia O HayKe r/1yboKoe 3HaHHe

HayKa Kak cdepa cdepe yuesioBeyeckoi Kak cepe TIPOrPaMMHOTO

ye/I0BeUeCKOi JesITeTbHOCTH, yeJI0BeueCcKomn MaTepHasia, yCBOEHHe

JesITe/TbHOCTH, Hay4YHBIX METO/]aX JesITeTbHOCTH, OCHOBHOM

Hay4HbIH MeTO[, HCCIIeIOBaHUM, Hay4YHBIX METO/jaX JIUTEPATyphl U

METO/IbI METO/IaX MCII0/Ib3yeMble | UCC/Ie0OBaHHM, 3HAKOMCTBO C

WCTO/Ib3yeMbIe B B OMosiorny, MeTozax JIOTIOJTHUTETbHON

Ouosioruy, B aKTyasbHbIX HCTIO/Ib3yeMbIe B JIUTEPATyPOM.

300T€XHUYECKOH npobsiemax ouosioruu, W3naraet Matepua B

JeSITeTbHOCTH, OMOJ/IOTHUeCKUX HayK, aKTyasbHbIX JIOTUUECKOU

3Tarbl HAYYHOT'O CBOWCTBA >KHUBOTO, npobemMax T10C/Ie/JOBAaTeIbHOCTH,

HCCIIeIOBaHMS, YPOBHSIX OpraHu3ali | OMOMOrMYeCKUX HayK, | XOPOILO

CYIIIHOCTb )KU3HH, MaTepUH, CTPYKTYPHOM | CBOWCTBA KUBOTO, OPUEHTHUPYETCs B

CBOWCTBA >KUBOTO OpraHu3al[iM KUBOTO, | YPOBHSIX OpPraHMW3aliy | W3/1araeMoM

YPOBHU
OpraHu3aluu
MaTepuH, OCHOBBI
CTPYKTYPHOM
OpraHu3aluu
JKUBBIX CHCTEM,

XMMMUECKHUM COCTaB

KJ/IETKH, CTPOEHHE
KJIeTKU, TIOHATHS
romMeocTasa,
MeTabo/m3Ma,
SHepreTUYeCKUu
00MeH KI/IeTKH.
YMmeTs:
XapaKTepPU30BaTh
YPOBHM Hay4HbIX
HCCJIeJOBaHUH,
MeTO/bI
HCC/IeIOBaHMi B
010/IOTUU U
300TeXHUH,
TIPUMEHSITh

MoJiy4yeHHbIe 3HAHWA

B

HCCJIeI0BaTeIbCKOU

Y MPAKTUUYeCKOU
J1esiTe/IbHOCTU
300UH)KeHepa

Bnagetsb: 6a30BbIMU

TIpe/ICTaB/IeHUSIMU
006 obrmmx
3aKOHOMEPHOCTSIX

TIPUPOJHBIX CHUCTEM,

XUMHUYECKUH COCTaB
KJIETKH, TIOHATHUS
romMeocTasa,
MeTabos3Ma,
SHepreTUuuecKuii ooMeH
KeTKU. Biageer
0a30BBIMU
Trpe/iCTaB/IeHUsIMHU 00
[0]0)i117):¢
3aKOHOMEPHOCTSIX
TIPUPOJHBIX CUCTEM,
HaBbIKaMH{ CpaBHEHUS
OMOJIOrMUeCKUX
CHCTEM,

HaBbIKaMU PabOTHI C
MHUKPOCKOIIOM, /ie/IaTh
3TUYECKYIO OLIeHKY
MEeTOZIOB MCCJIeJOBaHUS
B OHMoJIOrUH U
OMOTeXHOJIOUH, HO
WCIBIThIBAET
3aTpy/iHEeHUSsT
HCIT0/Tb30BaHUS 3HAHUM
B 300TeXHHUUECKOU
HayKe.

ITpu u3noxenun
yueOHOro MaTepraa
JIOTTyCKaeT HeTOUHOCTH,
M3/1araeT ero HeroJHoO U
HeT0C/1e/IoBaTe/IbHO,
WCIIBITBIBAET
C/I0’KHOCTH C
000CHOBaHNEM

MaTepuH,
CTPYKTYPHOM
OpraHM3al[iM KUBOTO,
XUMHUYECKUM COCTaB
KJIeTKH, TOMeoCTa3s,
MeTabo/3Ma,
SHepreTUYeCKUn
0oOMeH KJIeTKH.
YMeeT genaThb
3TUUECKYIO OLIEHKY
METO/IOB
HCCTIeJOBAaHUS B
buonoruu u
OMOTEXHOIOTUU
Bnageet

HaBBIKaMU PabOTHI C
MHKPOCKOITOM.
Xoporio
OpPHEeHTHDPYETCs B
yueOHOM MaTepuarie,
M3/1araeT MaTepyuas B
JIOTUYeCKOH
T10C/IeZI0BATeTbHOCTH,
O/THAKO TIpH OTBETe
JIOTTyCKaeT
HETOUHOCTH.

MdaTepuasie, MOXXeT
[dThb obocHOBaHUe
BbICKA3bIBA€MbIM
CYy>XIEeHUAM




HaBbIKAMU BbICKa3aHHBIX
CpaBHeHUs CY>K/IeHUU
OTKPBITBIX CUCTEM,
Pa3MHOXXEHHUS],
oOMeHa BelIleCcTB
HaBbIKaMU PabOThI C
MHUKPOCKOTIOM,
J1e/1aTh 3TUUECKYHO
OLIEHKY METO/IOB
HCC/IeIOBaHMS B
6uonoruu u
OUOTEXHOIOTUU

Mopynb 2. OpraHu3MeHHbII YPOBeHb OpPraHU3aLliiy XU3HU

Tema: «Pa3MHO)KeHHe, POCT U MH/JUBH/lya/TbHOe Pa3BUTHE OPraHU3MOB»
@®oH/I TeCTOBBIX 3a/IlaHUM [Jis TEKYIIEro KOHTPOJIsi 3HaHUM TI0 TeMe
Bbibepume 00uH wiu HecKo/IbKO 8apuaHmos8 omeemos:
HekoTopbie 0c00€HHOCTH 0eCIo/10r0 pa3MHOXKeHHUS — ITO...
+yuyacTHie OZHON POAUTETLCKOM 0cobu
+TeHeTUUeCKy OZHOPOHOEe TIOTOMCTBO
pa3BUTHe TIOTOMCTBA U3 rameT
XapakTepHa [ijisi O0bLIMHCTBA PACTEHUIA U )KUBOTHBIX
OCHOBHOM K/IeTOUHBIN MeXaHU3M - Meio3
Jinsa noukoBaHusi Kak ()OpMbI 0eCI10/10ro pa3sMHO)XKeHHUsI XapaKTepHO. ..
+MaTepUHCKUM OpraHu3M obpasyet Oyropok
+0uepHUii opraHnu3M o0OpasyeTcs Ha 6a3e MaTePUHCKUX K/IETOK
XPOMOCOMBI PEIIMLIUPYIOTCS U PACIIPe/IeJISIOTCS MeXKY 0UePHUMU KIeTKaMHu
OpraHM3M JIeJTUTCS Ha HeCKOJIbKO YacTel, M Kaxkast 060cobsisercst
MTPOMCXOIUT MHOTOKPATHOE Jie/IeHre CITeL[Ua/TbHBIX K/IeTOK
IIpou3BoAHBIMHU Me30epMbI SIBJISIIOTCA. ..
+MbIllIeYHas CUCTeMa
+cocy bl
HepBHas ccTeMa
SMUTE/TUN KOXKHU
SMUTE/UN KUIIeYHHKa
OaHOXpOMaTHAHBIE XPOMOCOMBI PACXOAATCA K MOJTHCAM K/IETKH B...
+aHadasze II meiio3a
+aHadasze MuUTO3a
MeTacasze MUTO3a
tenocdase I meiio3a
aHadase I meiio3a




N3 3kT0epMbI NPHU opraHoreHese ()OpMHPYIOTCHL...
+r0/I0BHOM MO3T

+3MUJEPMUC KOXKHU

reyeHb

TTOYKU

KOCTHU

Pa3BuTHe 0e3 npeBpailieHHs UMEIOT. ..

+IITULBI

+T'0/I0BOHOTHE MOJITIOCKU

3eMHOBO/IHbIE

HaceKoMbIe

JIBYCTBOpYaTbie MOJUIFOCKH

HekoTopble 0C00eHHOCTH M0/I0BOT0 Pa3MHO)KEHHI. . .
OCHOBHOM KJIeTOUHBIM MEXaHHU3M - MUTO3

XapaKTepHO [/Is1 PACTUTE/IbHbIX, HEKOTOPbIX HU3ILINX )KUBOTHBIX 1 MUKPOOPTaHU3MOB
+TIOTOMKHU TeHeTUUeCKH He UJIeHTUUHBI POIUTETbCKUM 0CObsM
+0CHOBHOM MeXaHNW3M KOMOMHATUBHON U3MEHUMBOCTH
pa3BUTHeE TOTOMKOB MPOMCXO/JUT U3 COMaTUUECKUX KIeTOK
ITpou3BOAHBIMM IKTO/IePMbI SIBJIAIOTCA. ..

Bbl/le/IUTe/IbHAsi CUCTeMa

TMHl[eBapUTe/IbHBIE JKeJle3bl

+HepBHasl CUCTeMa

MbIIIeUHasi CCTeMa

+KO>XHBIM SITATEIUH

JKuBoOTHBIE, /I/Is1 KOTOPBIX XapaKTepPHO pa3BuTHe 0e3 meramopdo3a, - 3T0...
capaHua

MaMCKul XKyK

JIATYIIKA

+aenbGuH

+cobaxka

IToukoBaHueM pa3MHOXKAKTCAL. ..

TJIOCKUE YepBU

+pacTeHus

+KUIIEeYHOII0/JI0CTHERIE

+IPOXOKU

0a3uaraIbHbIe TPUOBI

JI/IA CHHTeTHYeCKOro nmepuo/ia (mepuo/| penimKaiun) KJIeTOUHOro UuK/Ia
XapaKTepHBI...

MPOJAOJDKUATETbHOCTh 6-0 yacoB

+yasoenue [THK

+CUHTE3 pPa3/IUUHBIX Oe/TKOB

cunte3 PHK

yZABOEHHe LIeHTPUOJ/Ien

HekoTopbie 0C00€HHOCTH MOJI0BOT0 PAa3MHOKEHHMS. ..
OCHOBHOH KJIETOUHBLIM MEeXaHU3M - MUTO3

XapaKTepHO [I/1s1 paCTUTe/IbHbIX, HEKOTOPbIX HU3IINX )KUBOTHBIX 1 MUKPOOPraHU3MOB
+TI0TOMKU TeHeTUUeCKH He UJIeHTHUHBI POIUTETLCKIUM 0CO0IM
+0CHOBHOM MeXaHN3M KOMOMHATHBHOU U3MEHUYUBOCTH
pasBUTHE NOTOMKOB MPOMCXOJUT U3 COMaTUUYECKUX K/I€TOK

Ha sTane racTpy/isiyu npoucxojr. ..

+3aK/1a/lKa 3apO/IbIIIEeBbIX JTMCTKOB

OpraHoreHe3

3aK/1a/Ka HepBHOU TPYyOKH



3aKJ1ajKa epBUYHOU KUIIIKU

+MHOIOKpaTHbIe K/IeTOUHbIe [ie/IeHUs] MUTO30M
Cnopsbl C1y)KaT /ISl pa3MHO)KeHHs y...
OakTepwuii

JKUBOTHBIX

BHPYCOB

+rpuboB

+pacTeHul

V13 me30/iepMBI IIPH OpraHoreHese ()OpMHPYHTCH...
XpYCTaJvK Iiasa

HOTTHU

+cepane

+KpOBb

revyeHb

K THUnam no/ioBoro pa3MHO)KeHHUsI OTHOCATCH. ..
MOJIUIMOPHOHUS

+KOMyIsALus

30T OHUST

(bparmenTalus

+TapTeHOreHe3

Meiio3 NpuBOAUT K 00pa30BaHHUIO. ..

CTOp y pacTeHU

CTOp Y YKUBOTHBIX

+TraMeT y )KUBOTHBIX

+raMeT y pacTeHUM U KUBOTHBIX

+raMeT y pacTeHUH

Pa3BuTue c ipeBpaiieHeM UMeHT. ..
+3eMHOBO/IHbIE

penTuIum

r0JIOBOHOTHE MOJITFOCKH

MITUL[BI

+HaCeKoMbIe

IIpereHepaTHUBHBIN NMEPUOJ Pa3BUTUA PACTeHHI NpeJCTaB/ieH

BO3PACTHBIMH COCTOAHUAMH.

+10BE€HU/IbHBIM

MOJIO[IbIM I'eHepaTUBHbIM

+BUPIrUHU/IBHBIM

CyOCeHUTbHBIM

CeHU/IbHBIM

ITocTreHepaTUBHBIN NEPUO/ Pa3BUTHA PacTeHUH NpejCcTaB/ieH
BO3PACTHBIMH COCTOAHUAMH.

BUPTMHUJIBHBIM

FOBEHU/IbHBIM

+CyOCeHUTbHBIM

MMMaTypHBIM

+CeHU/IbHbIM

Meiio3 — 3T10:

TpsAMOe Jie/ieHue KJIeTOK

“+/leJleHre K/IeTOK I10JIOBBIX JKeJle3 B 30He CO3peBaHus
CJIMSTHUE T10/IOBBIX KJIETOK

TI0/I0BOU MPOLIeCC

Kpoccunrosep — 3ro:

HerpsAMoe JieJieHHe K/IeToK,




oOpa3oBaHue T0/IOBbIX KJIETOK,

+ 00MeH yJaCcTKaMH XpOMaTH/ i TOMOJIOTMUHBIX XPOMOCOM,
T10JI0OBOM MpOLIecC.

XapakTepHbIe YepThI 0eCro10ro pa3MHOKeHUsI:
YYacTBYIOT B€ POJIUTE/TbCKIE 0COOM

+TeHOTHUIIbI I0OUePHUX OPraHU3MOB WIEHTUUHBI POZIATETHCKOMY
MMeeT MeCTO KOMOMHATHUBHASI W3MEHUMBOCTh

rMeeT MeCTO MeHOTUITUeCcKast U3MeHUUBOCTh
XapakTepHblie YepThI 0JI0BOr'0 Pa3MHOXKeHUsI:
y4acTBYyeT OfiHa POJUTebCKast 0COOb

TeHOTHIThI I0YEePHHX OpPraH13MOB WEHTUUHbI POJUTE/THCKOMY

+ MeeT MeCTo KOMOMHATUBHAs N3MEeHUHBOCTh

ObICTpOE yBeMMYeHe urc/ia MOTOMKOB

OHTOreHe3 — 3ro:

HCTOpPUYeCKOoe pa3BUTHe BUJA

TpoLIeCC BO3HUKHOBEHHS! )KU3HU Ha 3emiie

+ UHAWBUAYaIbHOE Pa3BUTHE OpraHu3Ma
MOCTIMOPHOHAILHOE pa3BUTHe

OKTo/lepMa MO3BOHOYHBIX )KHBOTHBIX /IaeT HAYA/I0:

+ HEepPBHOU CUCTeMe

CKeseT

JibIXaTesibHasi chcTemMa

MBILLITIBI

3 me30/epMbI IO3BOHOUHBIX 00pa3yercs:

+ cKester

SMUTETNNA KOXKU

JibIXaTesibHasl chcTeMa

TOJIOBHOM MO3T

IIpsimoe mocT3MOpPHOHA/IbEHOE Pa3BUTHE XapaKTePHO /IA:
HaCeKOMBIX

3eMHOBO/IHBIX

+ MJ/IEKOIIUTArOIINX

MHOTOLIIETUHKOBBIX UepBeit

Hayka, u3yJaroijasi Iepyoi 0T 3Ur0ThI I0 POXK/IeHus ?
LIATOJIOT VST

MHKPOOHO/IOrHst

+ 3MOpHO/IOrHst

K/IeTOYHasi UH>KEHePYst

ITo KaKuM NpU3HAKaM MO)KHO y3HaTh aHa(a3y muro3a?
110 6eCropsiIOYHOMY PacCIiOIOXKEHHIO XPOMOCOM B IUTOI/Ia3Me
BBICTPaMBaHWIO XPOMOCOM B 9KBAaTOPHA/ILHOM MJIOCKOCTU KITETKH
+ pacXoXK/IeHUI0 ZI0UePHUX XPOMATH/L K TIPOTHBOTIONIOKHBIM TTOJTFOCaM
KJIETKU

JleCrMpav3al[ii XpOMOCOM 1 00pa30BaHMIO S/IePHBIX 000/10UeK
IIpouecc feteHns, B pe3y/ibTare KOTOPOro M3 O/JHOM JUIUION/JHOW K/IETKH 00pa3yercsi
ABe IUIVION/JHBIX K/IeTKH, Ha3bIBAlOT

+ MUTO30M

MeH030M

JpobieHreM

OTUIO/JIOTBOPEHUEM

K kakoMy crioco0y pa3sMHOXKeHHsI Zie/ieHHe TI0T10/1aM
BereTaTUBHOMY

TI0JIOBOMY



MOUKOBaHUIO

+ Gecrionomy

ITpornecc AesteHns, B pe3y/ibTaTe KOTOPOro U3 O/JHOH JUIUIOU/AHOM KJ/IeTKH 00pa3yercs
YeThIpe ralyiOuHbIX K/IeTKH, Ha3bIBalOT

MHTO30M

+ Meli030M

JpobsieHreM

OT/IO/IOTBOPEHUEM

K Kakomy crioco0y pa3MHO>KeHHSI OTHOCAT MapTEeHOr eHe3
BereTaTUBHOMY

+ TOJIOBOMY

TOYKOBaHUIO

6ecrionomy

Kak Ha3bIBaKT O/IHY U3 CTa/JWii 3aPOABILIEBOr0 Pa3BUTHS MO3BOHOYHOI0 YKUBOTHOI0?
OHTOTeHe3

¢uiorexnes

+ Gmactyna

MeTamopo3

B kakym ¢a3y MuTroTudeckoro nuksa yasauawrca JJHK
+ uHTepdase

rpodase

aHacase

MeTadaze

ITyTeM MUTOTHYECKOTO /ie/IeHHs K/IeTOK 00pa3yrTcs

+ K/IeTKM 6/1acTy/ibl 3apo/ibiliia KPOJIUKa

WKPUHKH B TeJie PbiObl

SULIEK/IETKU B IMYHUKU KyPHLIbI

CriepMaTOo30M/Ibl B CEMEHHUKe JIATYIIKH

Meiio3 0T/IMYaeTCsA 0T MUTO3a Ha/IMYHeEM

rHTepdasbl

BepeTeHa Jie/ieHus1

yeTbIpeXx (a3 feneHus

+ IBYX NOC/Ie[J0BaTe/bHBIX Jie/IeHnH

IIpu napTeHoreHe3e opraHu3M pa3BUBaeTCs U3

3UTOTHI

BereTaTUBHOM KJIETKU

COMAaTHUYeCcKOW KJIeTKU

+ HEeOI/I0/IOTBOPEHHOM STHLIeK/TeTKH

IIpu3HaK, XxapaKTepHbIU U /ISl SIHLeK/IeTKH, U /I ClIepMaTo301/a,-
JUTIOUAHBIA HAbOp XpOMOCOM

TPUTUIOWIHBIM Habop XpOMOCOM

HeboJTbIIMe pa3Mephbl U HETTO[B)KHOCTh

+ rarIonIHbIA Habop XPOMOCOM

Kak Ha3bIBaeTcsi pa3BUTHe OPraHu3Ma U3 HeOoIUIOA0TBOPEHHbIX SINI[eK/1eToK?
+ mapTeHoreHes

TUHOTeHe3

aH/iporeHes

WHTEePCeKC

M cTOYHHMK pa3BUTHA OPTraHOB JbIXaHUsS B OHTOTeHe3e:

+ anuepma

Me3eHXrMa

9KTOJIlepMa

+ SHTOZIepMa



Cnoco0HOCTh K BOCCTAaHOBJ/ICHHIO YacTel Tesla B MPoIecce pa3BUTHA OPraHu3Ma
Ha3bIBaeTcsl .

IIpaBU/IBHBIA OTBET: pereHepariusi

Kakas cpeja xu3HH 00yc/1aB/IMBaeT HauOo/iee IPUMUTHBHOE CTPOEHHUE Y
JKMBOTHBIX:

Ha3eMHO-BO3AyllHas (Cyla);

BOJHas;
+ Ipyrvie OpraHy3Mbl (OpraHu3M Kak cpejia 00MTaHus);
TOYBEeHHasl.

Bormipocsl codecefoBanus nmo TeMe: « Pa3MHOKXeHHE U Pa3BUTHE»
1. Kak Ha3bIBaeTcsi WHWBHAyaqbHOE Ppa3BUTHE OpraHu3Ma OT 0bOpa3oBaHUs
3UTOTHI [JO KOHLIA )KU3HU?
2. Kak Ha3bIBaeTCsl pa3BUTHe OpraHv3ma OT 3UrOThI 0 POXKAEHUs WIH 10 BbIXOZA
U3 AWLEBBIX 000/10UeK?
3. Kak Ha3bIBaeTCs riepruoj, OT pOXKJeHHUS 10 KOHLIA )KU3HU?
4, Kakue 30HbI pa3/iMuaroT B MTOJIOBBIX JKeJie3ax?
5. KakoB Habop xpomocom u JJHK rameroronuer? I'ameTouutoB 1-ro ¥ 2-ro
ropsiika?
6. Yro obpa3yeTcsi MpU criepMaToreHese U3 0JJHOTO CliepMaToLdTa?
7. Yro obpa3syeTcs nocsie ooreHes3a U3 1 oBouuTa?
8. Kak Ha3bIBatOTCsl 000/I0UKH SIMLIEKTeTKU MIEKOTTUTAFOIINX ?
9. KakoBbI pa3meps! SLIeK/IeTKA MIEKOUTAOL[HX ?
10. Y Kakux OpraHu3MoB ajieljuTajbHble SULIeKIeTKN?
11. Y Kakvx OpraHv3MOB W30/eLUTa/TbHble SHLEKIeTKU?
12. Y Kakvx OpraHvM3MOB YMEPeHHO Teslo/eliUTaabHble STHLeKIeTK?
13. Y Kakvx OpraHvM3MOB pe3KO TeJl0J/ieL{UTalbHbIe SIULIeK/IeTKN?
14. Kak Ha3bIBaeTCsl pa3BUTHe OpraHM3Ma U3 HeoryIoZ0TBOPEHHOr O siilja?
15. Y KakuxX OpraHu3MOB TaryIOWJHbIN MapTeHOTreHe3?
16. Y Kakux OpraHu3MOB JUTUIOWJHBIN MapTeHOreHe3?
17. YeMm 3aKaHUMBAETCS TI€PHUOJ, IPOOIEHNS?
18. Yro B manbpHeMiieM obpa3yercs U3 GacToriesni?
19. Kak Ha3bIBaeTCs 3apo/ibIlll C JBYMsI 3apO/IbILLIEBBIMU JIMCTKAMU: IKTOJEPMOM U
SHTO/IEPMOM?
20. Kak Ha3sbIBaeTcsi OTBepCTHe B racrpyJie?
21. Kakue opranusmbl OTHOCATCS K BTODUYHOPOTBIM ?
22. Ha kakoi1 cTajuu 3apo/pbilil Ha3bIBaeTCsl HeHpyion?
23. Kakue cuctembl OpraHoB 00pa3yroTcsi U3 3KTO/I€PMBbI?
24, YKakuTe TIpOU3BOJHbBIE SHTOEPMBI.
25. YKaxute Npou3BO/HbIe Me30epMbl.

KonTposibHasi pabora o Teme: «Pa3sMHO)KeHHe U Pa3BUTHE»:

1 eapuanm
1. AOMUKCHC 37O ..... [Tepeuriciiute ero hopMbl.

2. HazoBure a3l npotiecca orioi0TBOPeHHUsI.

3. Uto Ha3bIBaeTCs Mo/IMIMOPUOHMEH, M y KOTO OHA BCTPeUaeTcs?

4. IpuBeuTe KnaccuUKalMio SULIeKIeTOK M0 pachpe/iesIeHHI0 XKeJlTKa.

5. OxapakrepusyuTe CTaII0 CO3pEBaHUs CllepMaToreHesa.

6. OxapakTepusyuTe CTaZJMI0 pOCTa OBOreHe3a.

7. Oxapakrepu3yiire nepuof fpobnenus. Kakue ObIBatOT ero pa3HOBUAHOCTH U OT U€TO
3aBUCUT XapakTep gpobnenus. [IpuBeuTe nprMepsl.

8. HasoBuTe opraHusMsbl C IIPSIMbIM U HEIlIPSIMbIM pa3BUTUEM.



9. OxapakTepusyuTe BTOPUUHBIM TUI Yepe0BaHUsI [TOKOJIeHUH.

10. [JaiTe XapakTepuCTUKY a/UIOMeTpUYecKoro pocra. IlpuBesure npyumepsl.

2 eapuaHm

1. AMbuMUKCHUC 37O ...... [Tepeunciute ero ¢GopMbl.

2. [IpuBeauTe KnacCUpUKALUIO SULEKIeTOK 10 KOJTMUeCTBY JKeJTKa.

3. Ha3oBuTe npenmyliiecTBa ¥ HeZOCTATKU Oecriosioro criocoba pa3sMHOKEHUSI.

4. UYro HasbIBaeTCsd IapTEHOreHe30M, Kakue ero pa3HOBHMJHOCTM BaM W3BECTHBIL.
[TpuBesvTe MprUMepBl.

5. OxapakTrepusyuTe CTaZiUI0 CO3peBaHUs OBOreHe3a

6. OxapakrepusyiiTe cTaZuio (popMHUPOBaHUS CriepMaTOreHe3a

7. OxapakTtepu3yiTe racTpyssuio. Kakue crmocoObl TacTpy/siiud BaM WM3BECTHBI?
[TpuBesvTe MpHUMepBl.

8. [IpuBesvTe IpYMepbl OPraHU3MOB C OTPaHUUEHHBIM M HEOTDAHUUEHHBIM POCTOM.

9. OxapakTepu3ylTe TiepBUYHOE UepeioBaHUe MOKOJIeHUH.

10. [aitTe xapakTepuCTUKy U30MeTpUUecKoro pocra. [Ipusesrte nprmMepsl.

Tema: «HacnegcTBenHass uHGopMaius ¥ peaid3anus ee B KJIeTKe»
@DOoH/I TECTOBBIX 3a/IaHUM /151 TEKYII[Er0 KOHTPOJIsi 3HAHHH 110 TeMe
Bbibepume 00uH npasu/ibHbIll 6APUAHM U HAXCMUMe KHONKY «/anee»

KakoBbI reHOTUIIBI POAMTE 1€, eC/IM U3BeCTBHO, YTO NMPHU CKPelMBaHUU MbIILIeH C
AMUHHBbIMH (B) yiiamMu mosiydyeHo MOTOMCTBO KaK C AJIMHHBIMH, TaK H C KOPOTKUMHU
yliamM¥ B COOTHOIIeHuu 3:17?

bb x Bb

bb x BB

+ Bb x Bb

BB x BB

Oco0b ¢ renoTunomM AaBB npu He3aBHCMMOM Hac/1e/J0BaHHH PHU3HAKOB 00pa3yer
ramerbl

AB, ab

Aa, Bb

+ AB, Ab, aB, ab
Aa, AA, Bb, bb

Y kaperJ/ia3bix poauTeiei (J0MMHAHTHBIN NPU3HAK) POAWIACH roTy0or/ia3asi J04b.
OnpejeMTe reHOTHIT POAUTEIeH

aa X AA
+Aa X Aa
Aa X AA
Aa X aa

Y cobak uepHasi mepcTh (A) AOMHHHUPYET Ha/i KOPUYHEBOH (a), a KOPOTKOMHOTOCTh
(B) - Hag HOpMasibHOH A/TMHOM Hor (b). BeiGepuTe reHOTHIT YePHOW KOPOTKOHOT 0¥
C00aKH, rOMO3UTOTHOH TOJ/IBKO IO MPU3HAKY /I/IAHBI HOT.

AaBb

+ Aabb

AABbBb

AABB

PenjeccuBHBIN I'eH

TMPOSIBJISIOLMNCS TOTBKO B FeTePO3UTOTHOM COCTOSIHUMY,

TIPOSIBJISIOLMNCS B TOMO- Y T€TePO3UTOTHOM COCTOSIHUM,

MOJABJISIFOLMN PeL|eCCUBHBIM T'eH,

+ T0o/jaB/sieMbli JOMUHAHTHBIM T€HOM



CKo0JIBKO Map a/IbTePHAaTUBHBIX MPU3HAKOB U3Y4Yal0T NMPU MOHOTHOPUHOM
CKpeLiUuBaHUHU?

+0aHYy

JiBe

TpU

yeTbIpe

I'eneruka usyuaer:

00MeH BelIecTB

+ Hac/1eCTBEHHOCTb

pasapakUMOCTb

pa3MHOKeHUe

JI/11 M3ydyeHUus HAC/IeJ0OBAaHUA Pa3/IMUHbIX MPU3HAKOB U YCTAHOBJ/IEHUS XapaKTepa
Ps/ia HaC/1eJCTBEHHBIX 00/1e3Hel U3yYalT PoJoC/IOBHYI0 ueioBeka. Kak
Ha3bIBaeTCsl ITOT MeTO/} TeHeTUKH?

0JTM3HELIOBBIM

+ reHeasioruyecKui

LIUTOTeHeTUUeCKUi

OMOXMHUUeCKUN

OnpejenuTe reHOTHII, KOTOPBIi CO/IEP)XUT 0/JUHAKOBBIE a/ljie/Ii 0/JHOr0 reHa:
Aa

Bb

Cc

+AA

OnpepennTe cpey Nepevync/JieHHbIX TéHOTHIIOB JOMUHAHTHBIM FOMO3UT OTHBIN
FeHOTHII:

Aa

Bb

+ BB

bb

OnpepennTe cpey nepevyrc/jieHHbIX TéHOTHIIOB reTepo3UroTHbIN reHOTHUII:

+ Aa

AA

Aa

Bb

JurudpujHoe CKpelmuBaHue — 3TO CKpelBaHie POAUTe/TIbCKUX (opM, KoTopbie
pa3/iMy4yarTCcA Mo...

+ IBYM I1apaM IIpH3HAKOB

OKpacke ceMsiH

dhopme cemsiH

T10 O/IHOM Tlape MPHU3HAKOB

Kakue rameTsl MOryT 00pa3oBaTbCs y 0C00H € reHOTUIIOM aaBB:

+ aB

BB

Aa

Ab

Kak Ha3Ban I'.MeHje/nb NPU3HAKHU, He MPOSIB/IAIOIHECS] Y THOPH/OB NEPBOro
M0KO0J/IeHus?

reTepo3UroTHbIMU

rOMO3UT'OTHBIMU

+ peLeCcCUBHbIMU

JIOMUHaHTHBIMU

HacnegcTtBeHHOCTB — 3TO...

+ CBOWCTBO OPraHWU3MOB Te€peJjaBaTb 0COOEHHOCTH CTPOeHHS], (DYHKIIMOHUPOBAHUS U



pasBUTUSI CBOEMY ITOTOMCTBY;
KOHKDEeTHBIN Crioco0b mepejaur Hac/ieICTBeHHON MH(MOpPMAIIMK B TTIOKOIEHUSX;
v3MeHeHUe Hac/ie[ICTBeHHOW nHGOopMaliy Wi TIPOsiB/ieHUe T'eHOB B (JeHOTHIIe
npuobpeTeHre OT/IMUMM OT 0co0Oel IPYyTrux BUJIOB U CBOETO BU/IA
I'eHOoTHIT — 3TO COBOKYNHOCTb:

TOJIbKO BHELLIHUX TTPU3HAKOB

+ BCeX 'eHOB OpraHu3Ma

BHEIIIHUX ¥ BHYTPEHHUX IMPU3HAKOB,

TOJILKO BHYTPEHHUX MPHU3HAKOB

Ko/muecTBO XpoMOCOM B 10/I0BOH K/leTKe Ue/ioBeKa:

2

+ 23

44

46

KonmuecTBo XpoM0oCOM B COMaTUUeCKOH K/IeTKe yeioBeKa:

2

23

44

+46

KpaTHoe reHomMy yBe/ilHueHye YUC/Ia XpOMOCOM — 3TO

+ Io/MIIonaust

raMmeToreHes

OHTOreHe3

KPOCCHUHI'OBEp

Y ocobu c renHoTunoM Aacc 06pa3yrTcsa raMeTbl

Ac, CC

+ Agc, ac

Aa, Ac
Aa, CC
MetobI HCC/IeJOBAHUA B TeHETHUKE:
CpaBHUTEe/TbHO-aHATOMUYeCKH1I
Ta7Ie0HTO/IOrMUeCKU

9MOpPHOHATLHBIN

+ OIM3HELOBBIN
I'ubpupo/10rnyecKuid MeTo/| HCC/1e/I0BaHUS TT03BOJIsSIeT BbISIBUTD:
reHOMHbIe U XPOMOCOMHBIEe MyTal[u1

+ 3aKOHOMEPHOCTH Hac/le/I0BaHus ITPU3HAKOB
POJIb HAaC/IeJCTBEHHOCTH Y CPe/ibl B IPOSIB/IEHNH TIPU3HAKA
reHHble MyTaliu
Buoxummnueckue MeTo/ibl UCC/IeA0BAHMA M03BO/IAIOT BBISIBUTH:
3aKOHOMEPHOCTH HaC/1e[J0BaHNsl IPU3HAKOB
THI HaCJ1eI0BaHsl IPHU3HAKOB
POJIb HAaC/IeJCTBEHHOCTH Y CPe/ibl B MPOSIB/IEHUH TIPU3HAKA

+ reHHble MyTalu1
AJ1e/IbHbIE FeHbI PACII0/I0KeHbI B:

O/IHOM XPOMOCOMeE

+ OIMHAKOBBIX JIOKYCaX FOMOJIOTMYHBIX XPOMOCOM

O/IMHAKOBBIX JIOKYCaX HErOMOJIOTUYHBIX XPOMOCOM
Pa3HbIX JIOKYCaX FOMOJIOTUYHBIX XPOMOCOM
I'enoTHiin — 3T0 COBOKYNHOCTH:
T'eHOB B TarvyIoNJHOM Habope XpOMOCOM
TOJIbKO BHELLIHUX MPHU3HAKOB

+ TeHOB B IMTUIONTHOM Habope XpOMOCOM



TOJIbKO BHYTPEHHUX MPHU3HAKOB.

CBoHCTBa reTepo3UroTHOr0 OpraHu3Ma:

o0pasyeT O/IUH THIT FaMeT

+ obpa3yeT /1Ba THIa TaMeT

OO6pa3yroTCcs TaMeThbl TOJTBKO C PErieCCHUBHBIMU MPU3HAKAMU

He JIaeT pacIIeryieH st IIPY CKPEIMBAaHUY C aHa/IOTMUYHOM 110 TeHOTHITY 0COObIO
JIOMUHAHTHBIN T'eH:

TIPOSIBJISTFOLLUIACS TOJTBKO B TOMO3UIOTHOM COCTOSIHUM,
TIPOSIBJISTIOLLUICS TOJIBKO B T€TEPO3UTOTHOM COCTOSTHUY,

+ MOJAB/ISIOLLUN PeLleCCUBHBIN M'eH

T0/IaB/IsIeMbIi PeLieCCUBHBIM I'€HOM.

PenieccuBHBIM r'eH:

+ MPOSIB/ISIFOLL{MMCS TOJIBKO B TOMO3UTOTHOM COCTOSIHAM
TIPOSIBJISTFOLLUICS TOJIBKO B T€TEPO3UTOTHOM COCTOSTHUY,
TIPOSIBJISTFOLLUIACS B TOMO- U T€TePO3UTOTHOM COCTOSIHHY,
TO/IaBJISTFOLUNA PeLieCCUBHBIN r'eH

Pacimenienue no (peHOTHIY /I/IA MOHOTHOPH/JHOT'0 CKPEIMBAHMS FeTePO3UroT MpH
HeI0/THOM /IOMHMHHPOBAHNM:

+1:2:1

9:3:3:1

1:1

3:1

Pacijerienue o ¢eHoTHITY /151 AUTHOPH/HOTO CKPeLMBAaHKA reTepo3uroT MpH Mo/THOM
AOMHMHHUPOBAHUM:

1:2:1

+9:3:3:1

1:1

3:1

Y c/ioBHs, He00X0AUMBIE /TS TIPOSAB/ICHUsI 3aKOHOB MeHe/1s1:
HeT0/IHOe JOMMHUPOBaHHe

Ha/InuMe JieTa/IbHbIX FeHOB

+ MeXaHH3M PaBHOBEPOSITHOIO 00pa30BaHMs raMeT U 3Ur0T Pa3HOro TUTa
CL|eT/IeHHe TeHOB.

Pa3Hble (hopMBbI OAHOT0 ¥ TOT0 )Ke FeHa Ha3bIBAKTCA ...

+ annensaMu

KapyOTUTIOM

reHo(oH0M

dheHOTUIIOM

Oco0b ¢ reHoTunomM AaBB npu He3aBHCMMOM Hac/1e/J0BAaHNH MPU3HAKOB 00pa3yer
rametbl

AB, ab

Aa, Bb

AB, Ab, aB, ab

Aa, AA, Bb, bb

KpaTtHoe reHomy yBe/iMueH#e YUC/Ia XPOMOCOM - 3TO

+ ToUIIon ius

raMeToreHes

OHTOT€eHe3

KPOCCHHI'OBEp

B k/1eTKe napa asijie/ibHbIX FTéHOB Paciio/iokeHa B XpOMOCOMax
HErOMOJIOTUYHBIX

OTLIOBCKMX

MaTepUHCKUX



+ TOMOJIOTHYHBIX

N3menenne crpoenns [JHK B xpomocomax 0THOCAT K BUJy MyTaljui

+ FeHOMHOMN

XPOMOCOMHOM

KOMOWHATHBHOU

LIMTOI/Ia3MaTHYeCKON

Y kapersa3bIx pojuTesiei (JOMUHAHTHBIN MPU3HAK) POAW/IACh Io/Ty0or/ia3as A04b.
OnpepenvTe reHOTUI POAUTE/IEN

aa X AA
+Aa X Aa
Aa X AA
Aa X aa

N3menenue crpoenns [JHK B MUTOXOHAPHAX OTHOCAT K BHAY MyTalui
reHOMHOM

XPOMOCOMHOM

KOMOWHaTHUBHOM

+ LMTOMIa3MaTUueCKOn

MyTanMoHHas U3MEeHYHUBOCTh B OT/IHYHeE 0T Mofu(UKALIHOHHOM,

HOCUT 0OpaTHUMBIN XapakTep

+ mepeiaeTcs 10 HaC/e/CTBY

XapaKTepHa Jijis Bcex ocobeli BU/ja

SIBJISIETCSI TIPOSIBJIEHHEM HOPMbI peaki[iM Mpr3HaKa

KakoBbI reHOTUIIBI pOjUTe/Iel, eC/Id U3BeCTHO, UTO NMPH CKpelliMBaHUH MbIIlIei C
AMUHHBbIMH (B) yiiamMu nmosiydyeHo MOTOMCTBO KaK C AJIMHHBIMH, TaK H C KOPOTKUMU
yliaM¥ B COOTHOIIeHuu 3:17?

bb x Bb

bb x BB

+ Bb x Bb

BB x BB

M ckyccTBeHHBIN NepeHoC Hac/ieAcTBeHHOoM nHgopmanuu u3 JHK ogHoro Buaa B
JHK apyroro Buja Jie)XUT B OCHOBE

HCKYCCTBEHHOI'O MyTareHe3a

+TeHHON UH)KeHepuU

MHUKPOOHO/IOTMYeCKOro CUHTe3a

KJ/IETOUHOM WH)KeHepyun

IIpu ckpemuBaHuU 0€/10r0 KPO/IMKa C YepHOH KPO/IbYMX0H POJU/ITHCH IeCTh
YepHBIX U MATH 0e/IbIX KPosbuaT. Onpeje/nTe reHOTUIIBI POAUTE e,

++ - Aa, > -aa

+-AA,>-Aa

+-AA,>-aa

+-AA,>-AA

Y popureneii c I u IV rpynnamu KpoBH, pe6eHOK MO)KeT HUMeTh rpymnmny
KPOBH.

I

[ v IV

IV

+11 v 111

Y 310poBbIX pojuTeieil poANICS ChIH, CTPajaoinuil peHUNKeTaHypUuei
(penieccCMBHBIM ayTOCOMHBIN NpuU3HaK). OnpejennTe BepOSTHOCTb POXKAEHUs /jeTel
0e3 aHOMa/IMM.

50%

+75%

00%



25%

Kapwuii nBer rj1a3 JOMHHHPYeT Haj roy0bIM. Y pe0eHKa Kaperjia3oro My>XYHMHbI 1
roJIy0or/1a3oM KeHIUHbI 0Ka3a/IuCh roJIyoble r/1a3a. I'eHoTHIIBI IO 1{BeTy rJ1as...
+Marepu aa

otila AA

Marepu Aa

oTLa aa

+oTiia Aa

JloMHHHUpYeT MOXHaTas IIepPCTh M YepHasi oKpacka. IIpu ckpenjuBaHuHd MOXHATOH
0e/10M Kpo/ibuMxa ¢ MOXHAThIM YePHBIM KPOJIMKOM POAWIOCH 6 KPoibuaT, U3 HUX
O/JJH — IVIaJKUi Oenbiid. I'eHOTHII pouTe/IeH. ..

Kposibunxu AA Bb

+Kkposinka Aa Bb

Kposibunxu AA bb

+Kkposibunxy Aa bb

Kpo/sivka Aa BB

JloMHHHpYeT uepHasi OKpPackKa U KOPOTKasi IepcTb. MopcKHe CBUHKH C YepHOU
KOPOTKO1 IepCThI0, SIB/ISIOIIUECH JUreTepo3uroTaMu, CrapuBaMCch ¢ CaMLiaMH, y
KOTOPBIX //IMHHaA Oesias mepcTb. B ux moroMcrBe OyAeT Hab/IOAATHCA. ..

+4 (eHoTuna

8 reHoTUIOB

+4 reHoTHNA

2 eHotuna

2 reHoTuIa

Ec/u npu cKpeljMBaHUHU CepPbIX KPOJIMKOB B IOTOMCTBE NOSB/IAIOTCA YepHbIe,
cepble U Oesible KPo/bUara, TO...

+/I0MMHHAPOBaHUe 10 3TOMY [PU3HAKY Hero/HOoe

JOMHHUPOBaHMe 10 3TOMY NIPU3HaKY I10JIHOe

Jlonst yepHbIX Kposibuat — 50%

+1071 cepbix Kpospuat — 50%

JoJist 6esbIx Kposibuat — 50%

Kapuii nBer rjia3 JOMHMHHPYeT Haj roay0biM. Y pedeHKa Kaperjia3oro My>X4MHbI 1
KaperJia3ou )KeHII[UHbI 0Ka3a/IuCh roJryoble riasa. I'eHoTHNBI 10 {BeTy rjas...
matepu AA

ota AA

+otija Aa

MaTepH aa

+marepu Aa

JITMHHBIE YU — JOMUHAHTHBIN MPU3HAK, OTCYTCTBHE yIlIed — pelleCCUBHbII,
AOMHHHMpOBaHHe HernoyHoe. OT fapaHa ¢ KOPOTKHMH YIIIaMH U OBLbI 0e3 yimeit
0bL10 MO/Ty4YeHO 4 IrHeHKa ¢ KOPOTKMMH yIIaMH ¥ 4 sirHeHKa 0e3 ymeid. I'eHoTHIBI
poauTeiei...

OapaHa AA

OBIIbI Aa

OBl AA

+0apaHa Aa

+OBIbI aa

Ec/u y yesioBeKa Kapui LBET IJ1a3 U CIOCOOHOCTH JTyYllle B/Ia/IeTh PaBoi PyKoOH
Hac/1e/Jyl0TCA KaK /JOMHHAHTHbIe IPU3HAKH, TO TeHOTUII Kapersjia3oro yejioBeKa,
JIydiie B/Iafiel0Iero MpaBoil pyKoi, MoOXeT ObITb...

+aabb

+AaBb

AaBB



Aabb

aaBB

Y ap0y30B kpyrJias ¢opma 110/ja AOMUHHPYET Haj y//INHEHHOM, a 3e/IeHas
OKpackKa — Ha/j 110/10CaToH, NPU3HAKH HaC/IeAylTCcs He3aBUCMMO. CKpeCcTH/IH COPT C
KPYIJIBIMH 3e/1eHbIMH IJI0/{aMH (FOMO3MIoTa) U COPT C YAJITUHEHHBIMH M10/10CaTBIMHU
ioaMu (roMo3urora) u noayunim B F2 niopos...

+yIJIMHEeHHBIX 110J10CaThIX — 6,25%

+KpYIJIbIX 3e/eHbIX — 56,25%

YAJIMHEeHHBIX 110J10caThIX — 8,75%

KPYIJIbIX 3e/1eHbIX — 75%

YAJIMHEeHHBIX 110J10CaTbIX — 25%

Y ap0y30B kpyrJias (popma 1/10/ja AOMUHHUPYET Haj y//IMHEHHOM, a 3e/IeHas
OKpackKa — Ha/j 110/10CcaToH, NPU3HAKHU Hac/IeAylTcs He3aBUCMMO. CKpeCcTH/IM COPT C
KPYIJIBIMH [10/10CaThIMHU IJ10/JaMH (TOMO3UI0Ta) M COPT C YATUHEHHBIMHM 3€/IeHbIMU
(romo3urora) njiogamMu 1 nojryunm B F2 niopos...

KPYIJIbIX 3e/1eHbIX — 8,25%

KPYIJIbIX M10JI0CaThIX — 6,25%

YJIMHEeHHBIX 3e/eHbIX — 6,25%

+KpYIJIbIX [10710CaThIX — 8,75%

+yIJIMHEeHHBIX 3e/1eHbIX — 8,75%

B reHoMe Ye10BeKa........cceueennes

+22 napsl ayToCcoMm

23 napbl ayToCOM

44 tiapbl ayTOCOM

46 ayTocoMm

I'eH, BbI3bIBAIOIUH reMO(DH/IHIO Y Ye/I0BEKa, PACIIOIO0MKEH. ..ccereerseesseenee

+B X-xpomocome

B ¥Y-xpomocome

B mape aytocom

B 8 nape ayrocom

Matb siB/isieTCSl HOCUTe/IbHHIleH reHa LiBeTOBOM C/IeloThl, OTel| pa3/jinuyaeT LBeTa
HOPMaJIbHO. B M0TOMCTBe [IBETOBAsS CJ/IETIOTA MOJKET OBITh....cucereereereenee

Y Bcex CbIHOBeH

Y Bcex fouepeit

Y 10JI0BHHBI fiouepeit

+Y I0JIOBUHBI CbIHOBEU

I'eHOTHN Y TPEXI[BETHOM (UePenax0oBOH) KOIIKH.  ...ccceeeeernees

3MeHUHBOCTD, He CBSI3AHHAS C U3MEHEHHEeM TFeHOTHIIA. ...ccerueensenes
+OmpegeneHHast

Heonpepenennas

+®eHoTUNIMYECKAS

+MoaudukalioHHast

Ncnonb3oBarh MOANG(HUKALMOHHYI W3MEHUYUBOCTH /ISl CO3[JaHUSI HOBBIX TOPOJ
JKHUBOTHBIX..cuveereessessneene

MoxHo

+Hesnb3s

Jnst MmoauduKanuoHHONH U3MeHUHBOCTH XapaKTePHO

sIBnsieTcst Heompe/ie/IeHHOW U3MEeHUHNBOCThIO

+Cpe/iHYe 3HaUeHUsI IPYM3HAKOB BCTPEYAIOTCS yallle, YeM KpaitHue
KpaiiHue 3HaueHusi IPU3HAKOB BCTPeUAIOTCS yaillle, YeM Cpe/iHre



+OJUH U TOT Ke TeHOTHIT B Pa3HbIX YCIOBUSX Cpefibl (hopMUpYeT pa3inuHbie (heHOTUTIbI
Ecnu cOpUTh IIepCTh Ha CIIMHE TOPHOCTAeBOro KPOJ/IMKA M COAEPXKaTh ero mpw
TemmepaTrype 30°C.........ceeeeuneee

Ha yxe BbIpacTeT IIepCTh TAaKOTO >Ke I[BeTa, KaK U Oblia

+BripacTteT Oenasi 111epCTh

Brlipacret cepas 11epCcTb

[ITepcTh He BbIpacTeT

ITopoaucThIX Te/IAT COAep)Xa/M B VIOXUX YC/I0BUSAX, KOPOBbI BHIPOC/IH
HU3KOPOC/IbIMH U BMecTO 0)xupaaembix 5000 kr mosioka aaBanu 000 kr B rop.
ITpoAyKTHBHOCTD MOTOMCTBA B XOPOIIUX YC/IOBHSAX JO/DKHA OBITh...vcorereeessees
+Jo 5000 Kr MOJI0Ka B rof,

Okoio 000 Kr moJiOKa B TOJ

3MeHUMBOCTD, CBSI3aHHASA C U3MEHEHHUEM TeHOTHIA.....ccerueeernenne

OrnpeneneHnHas

+HeonpenenenHas

deHoTUNTMYECKAS

MoaudukaloHHast

IlepekoMOHHAMA TeHEeTHYECKOT'0 MarTepHaja IPH TOJOBOM Pa3MHOKEHHH
111010) % (0 (171 s (R

Bo Bpems ciusiHus raMer.

Tenodgasy 1

Bo Bpemsi KOHBIOTaL[UMN.

+B anadasy 1

+Bo Bpems KpoCcCHUHroBepa.

B merada3zy 2

+B anadaszy 2

B Tenodasy 2

B metadasy 1

B npodasy 2

Pa3HOBH/JHOCTH XPOMOCOMHBIX MYTAI[UM.....ccerseerueeenes

[Tonurnongvst

+/3MeHeHVe CTPYKTYpPbl XPOMOCOM

[ToTepst yyacTka XpOMOCOMBI

V3meHeHVe CTPYKTYpBI reHa

[TepeBOpPOT yuacTKa XpOMOCOMBI

I'eTeporuionaus

Y nBoeHue yuacTka XpOMOCOMBI

[TepeHoC yyacTKa OZHON XpOMOCOMBI Ha JIpYTYIO.

BepHbIe Cy)KAeHHUA....ccccevuneerennne

+MyTalMoHHasi U3MEHUHMBOCTb MPUBOJUT K U3MEHEHUIO TeHOTHUIIA.

V3meHeHus1, MOSIBUBILIMECS B pe3y/bTaTe COMAaTUUYECKMX MyTalMi Hac/laeAyrTCs MpU
TOJIOBOM Pa3MHOKEHHHU.

+MyTalMoHHasi U3MEHUMBOCTb UCITO/Ib3YeTCs U1 CO3/JaHHsI HOBBIX COPTOB PACTEHUM.
+KoMOnHaTHBHAs U3MEHUMBOCTh MCITO/Tb3YeTCs /ISl CO3/IaHMsT HOBBIX COPTOB PaCTeHHH.
BepHBbIe CY)XKACHH . ...cceerureerrnnees

BOBIIMHCTBO MyTaLMi MOJ1€3HbIe

+BOIbIIMHCTBO MyTaluK BpeiHbIe

+BOBIIMHCTBO MyTaLMi peLieCCUBHbI

Comarrueckrie MyTali BO3HUKAKOT B MOJIOBBIX K/IeTKaX

I'omorameTHbI OPraHU3MbI MY)KCKOT'0 TI0JIA...cccerureecnseees

+Y nTurg

+Y npecMbIKaroLIUXCS

Y ABYKpBLIbIX



Y MytekonuTaroImmx

B reHoTHIIE YE/TOBEKA....cccruneeernneens

22 ayTOCOMBI

23 ayTOCOMBI

+44 ayTOCOMBI

46 ayTocom

I'eH, BbI3bIBAaOIMI [IBETOBYIO C/ICNIOTY Y Ue/I0BeKa, PACHOI0KEH. ...cccrueeveennees

+B X-xpomocome

B Y-xpomocome

B mnape ayrocom

B 8 nape ayrocom

I'eHbl, HaxoAALIHECS B Y-XPOMOCOME MEPEJAIOTCSH. .ueeerveervecneee

+OT OTLIa CbIHOBBSIM

Ot otua foyepsim

Ot oTua BceM JeTsim

OT mMaTepu CbIHOBBSIM

BepHoe yTBepik/jeHHe [|/ISl I0JIOBBIX XPOMOCOM........ceerseennee

[TosioBble XxpoMOCOMBI X M Y MOJIHOCTBIO TOMOJIOTHUYHBI JIPYT APYTY

+ITonoBble XpOMOCOMBI X ¥ Y TOMOJIOTMUHBI APYT JPYTY 110 HeOObILIOMY YYacTKy
Boo011je He UMEIOT TOMOJIOTMUHBIX YYaCTKOB

I'eHOTHI y PBDKEro KOTAa M YePHON KOIIKMH......uceeeeenees

Y kora X®Y, y komku XBXPB

Y kota XY, y xorku XEXP

+Y xorta XBY, y komku X°XP

Y kora X°Y, y komku XBXB

YnpaB/iaTh AOMUHUPOBAHUEM MPU3HAKOB.....cccveeeerveeens

+Mo)KHO, BO3/IelCTBYSI (paKTOpamu Cpefibl

Henb3s, foMUHMpOBaHUe 3a/10’)KeHO B T€HOTHUIIe OpraHr3Ma

Jist 3Bo/mIOMU MOJU(PUKALIMOHHAA U3MEHUUBOCTb....cvceeereneens

He vimeer 3HaueHus

+I1o3BosIsIeT TIPUCIIOCOOUTHCST K Pa3/IMUHbIM YCJAOBUSM CpeJbl B TIpefieiax HOPMBI
peakLy MpHU3HAKOB

[IpyUBOAWT K U3MEHEHHIO reHOTHUIa, BEDKUBYT HarboJiee IpUCIiocobieHHbIe OpTaHH3MBI
[TpyBOAWT K TIepeKOMOMHALIMY reHeTHYeCcKoi UH(opMaruu

BepHoe CyXAeHHE.........cceeeruunee

MogudukaroHHasi U3MeHYUBOCTb PUBOJUT K U3MEHEHHI0 reHOTHUIIa

V3MeHeHHs1, TOsBUBLLKECS B pe3yjbTaTe MOAW(MUKALMOHHOW W3MEHUYMBOCTH,
Hac/aeyrTCs

MogudukalioHHasi W3MEHUYMBOCTb UCIO/b3yeTCs [ijIsi CO3/aHHsl HOBBIX COPTOB
pacTeHul

+Y Ka)K[0ro npu3Haka CBOsi HOpMa peakLuu

Kopenb ofyBaHuHKa pa3pe3a/iv nomnoJjiamM, OJHy MO/JI0BHHKY BbIpaliiBa/Id Ha JIyry,
APYI'YI0 BBICOKO B ropax. Y BbIPOCIIMX pacTeHHi (KPYMHOro Ha JIyry U Ma/IeHbKOro
B ropax) B3s/IM CeMeHa M MOoCesi/Ii BMeCTe, Ha JIyTry. Pe3yIbTaT........ccccevueee.
+IToToMcTBO OyJeT Hepa3TUUUMO

[ToTOMCTBO OT BBIPOCIIIETO B rOpaxX OZyBaHUYMKA OyZieT Mesibue

[ToTOMCTBO OT BBIPOCIIIETO B rOpaxX OZlyBaHUMKA OyZieT KpyIiHee

Pa3HOBU/JHOCTH F€HOMHBIX MYTAI[HH......ccorueerueeens

+Tomurutonust

+MoHocomus

+Tpucomus

+ITomcomus

V3meHeHVe CTPYKTYPbl XPOMOCOM



V3MeHeHMe CTPYKTYphI reHa

+I'eTeponionys

MyTanus, cBsi3aHHasi ¢ NPUOOpeTeHHeM JIMIIIHeH XPOMOCOMBI B reHoTHIIE (2n +)...
[Tomuruonus

+I'eTeponionyis

XpOMOCOMHast MyTaLyst

I'enHas myTtanms

OCHOBHBIE THIIBI HAC/TIEACTBEHHOU U3MEHUHNBOCTH.....oveeerreennes
+MyTaluuoHHasi U3MEeHUUBOCThb

OrnpepiesieHHast U3MEHUMBOCTb

deHOTUNMYECKAS U3MEHUYMBOCTD

+KombOuHaTHBHAasE U3MEHUHUBOCTD

I'enoTHIIOM Ha3bIBaeTCsA COBOKYIHOCTh .
[TpaBU/IbHBIN OTBET: T€HOB

Uto MbI Ha3biBaeM (eHOTHIIOM?

+1. COBOKYITHOCTb BHEILIIHUX MTPU3HAKOB U CBOWMCTB OpPraHu3Ma
2. COBOKYITHOCTb BCeX I'eHOB OpraHusma

3. COBOKYITHOCTb BCEX T€HOB Y BHEILIHUX MIPU3HAKOB

4. coBokynHocts [IHK opranusma

[TpaBu/IbHEBIM OTBeT: 1

Kakoe cooTHomieHne mno (eHOoTHNy Yy IIOTOMKOB BTOpPOr0 TOKO/IEHHS HpPH
AUTHOPHUAHOM CKPeIMBaHUH?

1:2:1

9:3:4

+9:3:3:1

1:2:2:4:1:2:1:2:1

Kakue npu3sHaKy Ha3bIBAKTCA CL{eMVIEHHBIMH C [I0JIOM?
+TIpU3HAKK, I'eHbl KOTOPBIX HAXOAATCS B MI0JIOBBIX XPOMOCOMAaX
TIPU3HAKY, T'eHbl KOTOPBbIX HaXOZATCS B ayTOCOMax

TMPU3HAKY, r'eHbl KOTOPBbIX HAaXOAATCS B XPOMOCOMax

TPU3HAaKY, r'eHbl KOTOPBbIX HaXOAATCS B LIUTOIIa3Me

Kakue a30TuCTbIe 0CHOBAaHUSA BXOJAT B cocTaB MoJiekyabl [JHK?
aJleHUH, T'yaHuH, ypaLu/l, LIUTO3UH.

+aJleHuH, TyaHVH, TUMUH, LJUTO3VH.

aJleHUH, T'yaHWH, TUPO3UH, LIMTO3UH

aZleHUH, T'yaHuH, TAMWUH, METUOHUH

Kakoii Ha0op XpoMoCOM Ha3bIBAeTCs ranIOuHbIM?
TIOJTHBIN HAOOp XPOMOCOM COMAaTHUeCKUX K/IeTOK

+ Habop XPOMOCOM TI0JIOBBIX KJIETOK

Habop XpOMOCOM KJIeTOK TKaHel Tesa

HabOP MOJIOBBIX XPOMOCOM

Yto MbI Ha3bIBaeM perviuKanuen?

cuHTte3 PHK

cuHTe3 Oeska

+cunTe3 [JHK

cuHTe3 ATD

B nape ajibTepHaTUBHBIX IPU3HAKOB, KAK0I Ha3bIBaeTCsl JOMUHAHTHBIM?
MIPU3HAK, KOTOPBIM He TIPOSIB/ISIETCS BHEIIIHe Yy TUOpuzioB f1
+TIpHU3HAK, KOTOPKIN TIPOSIB/ISIeTCS] BHellTHe y ruopu o f1
MPHU3HAK, KOTOPBIM NPOSIB/ISETCS Y TIOTOMKOB 4Yepe3 MOKOJIeHre
MIPU3HAK, KOTOPBIN He BCerja MmposiBsieTcsi y rudpuos f1
Oco0b C KAKHM reHOTHIIOM Ha3bIBAeTCsl TOMO3UTOTHOM ?



+0co0b, KOTOpast TIOTy4aeT OT CBOUX POJAWTE/IEH TeHbl OJHOIO COCTOSIHHSI MJTH TOJIBKO
JIOMWUHAHTHBIN UIH TOMBKO peLieCCUBHBIN

0co0b, KOTOpasi IOTy4YaeT OT CBOUX POZAUTEIe TeHbl PA3HOTO COCTOSTHHUSI

0co0b, KOTOpast TIOTyYaeT OT CBOMX POAUTEeH TIOMUHAHTHBIE U Pel|eCCUBHBIE T'eHBI
0cobb, KOTOpasi IOTyYaeT OT CBOUX POAUTE/IeH OJJUHAKOBBIE TI0JIOBbIE XPOMOCOMBI

Oco0b C KAKHM IeHOTHIIOM MbI Ha3bIBA€M IreTepo3UroTHHIM?

0co0b, KOTOpasi MOTyYaeT OT CBOMX POAUTE/IEH TOLKO IOMUHAHTHBIE M'eHbI
+0co0b, KOTOpast MOJIy4YaeT OT CBOMX POJUTE el TeHbl Pa3HOTO COCTOSTHUS

0c00b, KOTOpast MOJIyYaeT OT CBOUX POAWTE/eN pelieCCUBHbIE TeHbI

0cobb, KoTOpasi Ioy4yaeT OT CBOMX POAWTe/el OJMHAKOBbIE TI0JI0BbIe XPOMOCOMbI

Pa3jen reHeTUKH, U3yYaryui H
+HMMMYHOT eHeTUKa

HMMMYHOJIOTHsI

o0i11ias reHeTHKa

LIUTOTeHeTHKa

acd/ie0BaHHU e dHTUTI'€éHHBIX CUCTEeM, HA3bIBA€TCHA:

Kakwue reHoTuns! 00pa3yroT 4 Tuna ramer?

Aa

+AaBB
AaBB

+4. AaBBCc

BLIGEPI/ITE roOMO3HMI0THbIE '€HOTHIIbI

+AA

Aa

AABb

+AABB

Kakwue renoTumnsl 3Haere?
+IOMHUHAHTHasA TOMO3Ur0Ta
treTepo3uroTa

t+penieccrBHasi TOMO3UIroTa
JOMUHAHTHas reTepo3nurora

Y cTaHOBUTE COOTBETCTBHE MEX/

y npaBuj1aMu MeHJe/s U UX Co/iep)KaHueM

1. mepBoe nipaBusio MeHzens

1. Kakzas Tlapa aJleJibHBIX T'€HOB BeZieT cebst
He3aBHUCHUMO OT JIPYTHX Map asuie/ibHbIX TeHOB

2. BTOpOe npaBwio MeHens

2. TIpU CKpeIIMBaHWHU [BYX TOMO3WTOTHBIX 0CO0ei
OT/IMUAIOLUXCS ~ OJHOM  Tapoll  KOHTPACTHBIX
(aIbTepHATHMBHBIX) TIPM3HAKOB  BCe  TIOTOMCTBO
MoJTyuaeTcsi eJUHOOOpa3HbIM Kak 110 TeHOTHITY, TaK U
10 (peHOTUIy

3. TpeTbe npaBuio MeHesns

3. 0OpU CKpelMBaHWW TeTepO3UroT I0Jy4YaeTcs
paclLeryieHie II0TOMCTBa IO reHoruny 1:2:1, 1o
¢denoruny 3:1

4. ipu ckperuBaHuy rubpuza f1 c hopmoii, Hecyiei
[JAaHHYIO rnapy anseneu peLleCCMBHBIX B
TOMO3UIOTHOM COCTOSIHUM II0JIy4aeM ITOTOMCTBO C
COOTHOILIEHUH T10 FeHOTUIy U (eHoTHMy 1:1

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

YcraHoBuTe COOTBeTCTBHE MEX/Jy BHAAMH 0c00ed W THIAMH XPOMOCOMHOIO

onpejge/IeHud moJjid

1. muesna 1. ¢XX, ¢XY
2. Kypuua 2. $7ZW, 777
3. UeJI0BEK 3. ¢XX, ¢ X0




‘ 4. Ky3HeuuK | 4. ¢22n, 9n

[IpaBunbHbIM OTBeET: 1-4; 2-2; 3-1; 4-3.

Opranusmsbl, Hecylde 4yXepojHble TIeHbl HAa3bIBAKTCA
[IpaBU/IbHBIN OTBET: TPAHCI€HHBIMU

YTo NOHMMAKOT 10/] IOHATHEM «MyTaLUA»?

HeHacJ/IeICTBEHHbIe W3MEHeHWsl TpU3HaKa, OpraHa WM CBOKMCTBA, O0YC/IOB/IeHHBbIE
HaCJIeJCTBeHHBIMU CTPYKTYpaMu

+HaCc/IeICTBEHHbIe W3MEHeHWs TpHU3HaKa, OpraHa WM CBOMCTBA, 00yC/IOBIeHHbIE
U3MEeHeHUsIMU HacCJIeJCTBeHHbBIX CTPYKTYP

HOBOEe COUeTaHue reHOB IpY Melo3e

W3MeHEeHUs B CTPYKTYpe sajpa

YacToTa nposiB/IeHUs reHa Ha3bIBaeTcs

+II€HeTPaHTHOCTh

3KCIIPeCCUBHOCTh

KOHKOP/JJaHTHOCTh

alIMTUBHOCTD

CreneHb ()eHOTHUNHMUYECKOTr0 MNPOSIB/IeHUS] TeHa KaK Mepa CUJIbl ero /eiCcTBuS,
omnpeje/iseMasi 10 CTelleHH Pa3sBUTHsA NPHU3HAKa Ha3bIBaeTCA

[IeHeTPaHTHOCTh

+ 3KCIIpeCcCUBHOCTb

KOHKOP/JJaHTHOCTh

alIMTUBHOCTD

Kak Ha3pIBaeTcsi Hac/eJ0BaHMe aHOMa/MH, KOrja Hac/JeJCTBeHHbIN [JedeKT
NMPOABJ/ISAETCSA He B Ka)X/I0M MOKO0J/IeHUuM ?

ayTOCOMHO-/IOMUHaHTHbIN

+ayTOCOMHO-peLleCCUBHBIN

JOMUHAHTHOE, CLIEIIJIEHHOE C I1I0JIOM

peLiecCUBHOe, CLIEIIJIEHHOE C IT0JI0OM

Y Go/bIIMHCTBA 3YKApPHUOT M0JI 3aK/Ia/{bIBAETCS B:

JI0 OIL/IOOTBOPEeHHs

+ B MOMEHT OIJIOJOTBOPEeHUs

I10C/1e OIIOA0TBOPeHHs

paHHero MoCTHaTaJLHOI'0 ITIepuoja

MyTareHsl, BbI3bIBalOIlie HHAYLIUPOBaHHbIEe MyTaL{iu

+husnueckue

+XUMHUecKue

arpoHoMuueckKue

TeXHOJIOTUYecKue

Bbi0epuTe KaKne MyTareHbl MOTYT HPUBECTH K MyTal{UsIM

+HOHU3UpYIOIlee U3/TyUeHHue

+BHPYChI

JBIDKeHHe BeTpa

JBYDKeHHe BOJbI

Tunbl HaC1el0BaHUSA FreHeTUYeCKUX aHOMaJIuii:

ronvdakTopasbHOe

+ayTOCOMHO-IOMHHAHTHOE

+ayTOCOMHO-peLeCCUBHOe

+ CLierJIieHHOe C I10JI0M

YcraHoBuTe COOTBeTCTBHE MeXJy MeT0jaMHU H3y4YeHHMs] B TeHeTHKe M HX
Co/ilep>XaHueM

1. T'eneanornueckuit 1. CocrtouT B CKpelMBaHMM B psfie ITOKOJIEHUMN
OpraHu3MoB, pa3/IMyaroMMUCs pas3/uyHbIMU
TIPU3HaKaMH{, ¥ U3yYeHUH MOTOMCTBA.




2. JuroreneTnuecku 2. 3ak/rouaeTcs B TOM, UTO Hac/leJloBaHWe IIpY3HaKa
M3y4yaroT IyTeM aHa/iv3a [epejayd ero IOTOMCIBY B
LleJIbIX CeMbsIX WIMA TIpyIax, [AJig 4Yero COCTaBJIAIOT
POJIOC/IOBHBIE.

3. I/IMMYHOFeHeTI/ILIeCKI/Iﬁ 3. 3ak/aroyaeTcs B N3ydyeHHUM CTPOE€HHA XPOMOCOM, UX
PeIVIMKallUnl U Q)YHKHHOHI/IPOBBHI/IH, XPOMOCOMHBIX
rmepecTpoeK M UI3SMEHUYMBOCTH UKMCJ/ld XpPOMOCOM

4. T'ubpuaoI0ruuecKui 4. 3akmroyaeTcss B M3yueHWU TPYIN KPOBU, OE/KOB U
(hepMEHTOB CHLIBOPOTKU KPOBHU TKaHeM.

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

3aKkoHbI HAC/Ie/ICTBEHHOCTH BIiepBbie C(hopMYy/THPOBaJI .

[TpaBunbHbIM oTBeT: I'. MeHenb

AHoMau4, PpeJKO BCTpeuaeMble B MNOMYJAALMAX, HACUIEAYWTCA [0 THUIY
Hac/1el0BaHus

+ ayTOCOMHO-IOMUHAHTHbIN

ayTOCOMHO-PeLleCCUBHBIN

JIOMUHAHTHOE, CLIeTlJIeHHOe C [10JI0M

peLiecCMBHOe, CLeIJIeHHOe C 10JI0M

Y KpynHOro poraroro CkKOTa uepHas MacTb JAOMUHUPYeT HaJ KpacHOW, a
KOMOJIOCTb HaJi poraroctbio. IIpu ckpemyBaHMM YepPHBIX KOMOJIBIX POAUTe/Ied
MOJ/IyYW/IM KPACHOT'0 poraToro tejieHka. Onpejie/iure reHOTUIBI ee pouTe/Iei:
AABB, aaBB

+AaBb, AaBb
AABB, aaBB
aaBB, AaBB
AABB, aabb

OCHOBHBIM METO/I0M AMarHOCTUKH XPOMOCOMHBIX aHOMAJ/IHI ABJIAETCS:
+LUTOreHeTUUeCKU

OMOXMMHUeCKUN

O/IM3HEI[OBBIH

(heHOTUTIMUECKOTO aHa/K3a

BuoxuMHuYecKuil MeTO/ BbIAB/ISET:

XPOMOCOMHbBIe abeppaliu

XPOMOCOMHbBIe 00Ie3HH

+00/e3H1 0OMeHa BeIecTB

reHOMHbIe MyTaLuu

Hanuuue B mONY/JALMM JIeTAIBHBIX W [PYruxX OTPULATEJBHBIX MYTalUH,
BbI3bIBAIOIUX TPH TE€pexo/ie B TOMO3UIOTHOE COCTOsIHMe rule/nb 0co0ed WU
CHIDKEHHe UX )KU3HeCIoCOOHOCTH

+ reHeTU4eCKuM rpys

Zpeiid reHOB

UHOpUWHT

9KCIPECCUBHOCTD

ITIIP mo3BoJisieT 00HAPYKHUTH ...

ATO

+ITHK

AMK

AllD

Kakas 13 cxeM CO0TBeTCTByeT aHa/IM3UPYIOLIeMy CKpelMBaHUuI0?




+AABB x aaBB
+AaBB x aaBB
AaBB x AABB
AaBB x aaBB

Eciu popuTeM MMeKT NMEPBYI0 M YeTBePTYH IPyNnbl KPOBHM, TO KaKyl Cpymnmy

KPOBH MOT'YT HMeTh UX JIeTH
NepBYyIO

+BTOPYIO

+TpeTbio

YeTBEpTYIO

Kakue u3 nepevdruCc/ieHHbIX NMIPU3HAKOB CIEIVIEHDBI C ITOJIOM Y Ye/IOBeKa:

poct
+1aJbTOHU3M
L[BeT IJ1a3

+ remopunus

YcraHoBUTe COOTBETCTBHE MeXay rpymnmnamMu 0o/ie3Heli B 3aBHCHMMOCTH

oT

COOTHOILIIE€HHUSA HACTEACTBEHHOCTH M Cpebl U UX COACPKaHUEM

1. HacneicTBeHHbIE 60/e3HY,
00yC/IOB/IeHHbIe reHeTHUeCKUMU
(akTopamu

1. Ip1 KOTOPBIX OCHOBHBIM
3THUOJIOTUYECKUM (PAKTOPOM SIBJISTFOTCS
YCJIOBUSI CPe[ibl, OTHAKO TIPOSIBJIEHHE
6ome3HM 00YC/IOB/IEHO U TeHEeTUUECKUMHU
(hakTopamu

2. HacC/1eCTBeHHbIE 60]'[63HI/I,
06YCJ'IOBJ'IeHHBIe BpeAHbIMU I'€HAMH

2. IMMpH KOTOPBIX OCHOBHBIM
3TUOJIOTHYECKUM (1)aKTOpOM ABJIAETCA
YC/10BHA Cpelbl

3. HaC/1eCTBEHHO-CPeaOBEIe 00J1e3HH

3 00yc/oB/ieHbI TeHOM, HO TIpU
TIPOSIB/IEHUU HY>KHBI OTIpe/ie/ieHHbIe
yCJIOBUSI CpeJibl

4. cpeJioBbIe (3K30TeHHbIe)

4. 00yC/I0B/I€HBI T€HOM, TIOTyUYeHHBIM B
pe3yJibTaTe MyTallMH, OJJHAKO CpPeZia MOXKeT
TOJIbKO YCUJTUTb WU 0C/Ia0UTh
TposiBjieHre O0Ie3HU

5. 00yc/IoB/IeHbI U3MeHEeHUSIMY,
BO3HUKAIOIIUMH B TIOTOMCTBE B pe3y/bTare
HOBBIX COUeTaHUH TIPU3HAKOB U CBOWCTB
TIPU CKPEl[UBaHUSX

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

PenjeccuBHBIN I'eH XapaKTepu3yeTcs TeM, UTo:

+ IposABJ/IAETCS B TOMO3UTI'OTHOM COCTOSIHUU
MPOABJIAETCA B IreTePO3MIOTHOM COCTOSAHHU

IMMPOABJIAETCA B 'OMO- U I'eTepO3UMI'OTHOM COCTOSAHHHA

TI0/IaBJIsIeT JOMUHAHTHBIN TeH
+TI0/IAB/ISI€TCSI IOMUHAHTHBIM T€HOM
I'oMO03UMroTHBIN OPraHu3M:

+ obpa3yeT O/[UH THII rameT

obpa3syet JBa TWIa ramet

+COZIEP>)KUT OJJAHAKOBLIE ajlyie/TbHbIe TEeHBI

+ He /laeT pacIeryieHys TIPU CKPEeIMBaHUY C aHAJIOTUYHOM 110 TEHOTHITYy 0COOBI0
JlaeT paclijeryieHue Mpy CKPeLMBaHWK C aHAJIOTUYHOM TI0 TeHOTHITY 0COOBIO.

Junioup (Diploid) — 3To0...

+ S7IpO, K/IeTKa, OPraHu3M, XapaKTepU3yHI[Hecs [BOMHBIM HaOOPOM rOMOJIOTUYHBIX
XPOMOCOM, Mpe/iCTaB/IeHHbIX UMC/IOM, XapaKTepHBIM /I/Is1 JAHHOTO BU/ia (CMMBOJI 2n)




Kesie3ncTasi TKaHb, BO3HMKALOLI[asi Ha MecTe pa3opBaslierocs (oJuvKyia npu
HaCTyT/IeHun OepeMeHHOCTU

VMHTepBa/ MeXX/ly IlapaMu 10c/ieloBaTe/IbHbIX [ie/IeHUH

@daKTOpHhl, yBe/IMYMBAIOI{e YACTOTY BO3HUKHOBEHHs MyTaluii, BbI3bIBast
usMmeHenus B /IHK, Ha3bIBaroTCA .

[IpaBUBLHBIN OTBET: MyTareHbl

DyHKIMOHA/IbHAA eJJUHMIIA TeHOMA Y MPOKAPHOT, B COCTAB KOTOPOiIl BXO/AT I'eHbI
TPaHCKPHUIIHH, KOUPYIOII{ie COBMECTHO HJ/IM NOC/IefioBaTe/IbHO padoTaromye
0e/IKH ¥ 00beJUHEHHBIE M0/ OAHUM (M/IM HEeCKO/IbKHMH) POMOTOPOM, Ha3bIBAeTCsl
IIpaBU/ILHBIN OTBET: OTlepOH

Annenu (Alleles) - 37o0...

+ BapuaHThI reHa, 3aHUMarolLI[1e O/IMHAaKOBbIe MecTa B roMoJioruuHbix Mectax JHK u
BBITIO/THSIOIME CXOZAHbIe (QyHKIMN

Oesiky, MHAYMpPYIoIHe oOpa3oBaHre B UMMYHHOM CHCTeMe aHTUTesa, ClIoCOOHOT0 K
criel(yecKOMy B3aMMO/IeHCTBHUIO C BelL[eCTBOM, BbI3bIBAIOLL{MM 00pa3oBaHre
aHTHTeNa

¢parment [JTHK n3BecTHOro pa3mepa, UCIO/b3yeMbli /7151 KaTuOpPOBKU (hparMeHTOB B
3/1eKTPOOpeTHUYeCKOM ree
I'en (gene) —370...

cucTeMa 3arnucy Hac/eCTBeHHOM nH(GopMaly B BU/ie TI0C/Ie[j0BaTe/IbHOCTH
HYKJ/IOTH/IOB B MOJIEKY/IaX HYK/IEMHOBBIX KUC/IOT

+3/1eMeHTapHasl eJUHULIA Hac/eICTBEHHOT0 Bell[eCcTBa M UH(QOPMAaLUK; JTI0OKaIW30BaHHbINA
yuacTOK XpOMOCOMBI (JI0KyC), cofepxkaiuii [JJHK u 06yciaBivBaroiuii nepeaauy
Hac/1e/ICTBEHHOW MH(OPMaLMKY OT KJIeTKH K K/IeTKe U ee pear3aliyio IyTeM CHHTe3a
rH(MOpPMalMOHHOM, MaTpHUuHOM U prbocomansHOM PHK; yuacToK XpoMOCOMBI

(MOJIeKy /bl IHK), KOAWPYIOLLel CTPYKTYPY OZHOM WIA HeCKOMbKUX MOJIATNeNTHAHbIX
L[eTel, UM MOJIEKY/Ty PHK, WU OTNpe/ie/IeHHYI0 Pery/siTOPHYIO (PYHKLIMIO
MoJIeKyJIa 1e30KCUPUOOHYK/IEMHOBOUM KUC/IOThI, COCTOSIIAsi M3 HYK/IeOTH/IOB (aZleHHH,
r'yaHUH, [IUTO3UH, TUMHH), Ie30KCUPHO03bl U 0CTAaTKOB (hoCHOPHOI KHUCIOTHI

KonTposbHasi pabora no Teme «Hac/ie;CTBeHHOCTh ¥ H3MEHUHBOCTb»:

Bapuanm 1

1. oub fanbTOHMKA BBIXOAUT 3aMy’K 3a CblHA JPYroro AaJbTOHHKA, TIPUYEM JKEeHUX U
HeBeCTa pa3/iMyaroT 1[BeTa HopMasibHO. Kakum OyieT 3peHue y ux feteii?

2. B reHoturne mofel, cTpajarolux 0Oose3Hblo KnsiiHdenTepa, uMeeTcss He Iapa, a
TPOMKa 10JioBbIX XpoMocoM- X, X, Y. C KaKiMU HapyllIeHUsIMH Meiio3a MOXeT ObITb
CBSI3aHO BO3HMKHOBEHHME TAaKOr0 HEHOPMa/IbHOTO0 XPOMOCOMHOro Habopa? Ilepebupas
BCe BO3MOJKHbIE C/lyyad, YKaKWATe [pyrve BO3MOXXKHble OTKJIOHEHHS OT HOPMbI
KOMIL/IEKCA MOJIOBBIX XPOMOCOM B TeHOTHITE YesI0BeKa.

3. Kak onpeziesuTh CLeryieHMe pU3HakKa C Y-XpoMOCOMOU, € X -XpOMOCOMOM?

4. B pe3synbraTe yero pa3suBaetcs cuHapoM Illepemesckoro-Tepuepa?

5. Kakue Tumnel HacieoBaHWs TMPU3HAKOB Bbl 3HaeTe. [IpuBeguTe mpuMepbl pasHbIX
TUIIOB Hac/eJ0BaHUs

Bapuaum 2

1. My>KurHa C HOpMaJIbHOM CBEPThIBAEMOCTBIO0 KPOBU B3BOJTHOBAH M3BECTUEM O TOM, UYTO
cecTpa ero >XKeHbl pOAW/ia MajbuvMKa C remodunveil (OH AymaeT O 3/]0POBbe CBOUX
Oyaymux pneteii). B kakoli Mepe MOTJI0 Obl €ro YCIIOKOWUThH COOOI[eHWe, UTO Cpeu
POJCTBEHHUKOB €ro »<eHbl 0 MaTepUHCKOW JIMHUM TreMoQuivs HUKOrJa He
Habro/1anacey?

2. CUHJAKTWIMS — aHOMa/usl, BbIpaKawoljascs B cpaujeHWd 2 U 3 TManablieB, I'eH
KOHTDOJIUPYIOLMM /IaHHBIA TPU3HAK HAxXOAUTCs Ha Y-xpomocome. Orer; 060bHOM



CUH/IaKTW/IMEH, B CéMbe MaTepH OTell Takke ObUT O0/ieH 3TUM 3abo/ieBaHUEM, KaKOBa
BEPOSITHOCTh POXK/EHUS IeTel ¢ 3TuM 3ab0/ieBaHHEM B CEMbe?

3. Kakue npusHaku Hacaeayrorcs I0 X-CLeIUIeHHOMY peLieCCUBHOMY Tumy? X-
CLIETUIEHHOMY JIOMUHAHTHOMY TUITy? Kak OHM TPOSIB/ISIFOTCS

4. B pesysnbTaTe uero passuBaetcs cuHapom Kisitndenrepa?

5. KakuM MeToJjaMy U3yJaroT Hac/IeICTBEHHOCTh Ue/loBeKa?

Tema: «OCHOBBI yueHHUsI 00 IBOTIOLIHH»
KoHTponupyemsble KomrneTeHLMH (WX UX YaCTH):

@®oH/I, TECTOBBIX 3aZlaHUM [I/1s1 TEKYIero KOHTPOJIsI 3HaHUM 110 TeMe:

Bbibepume 00uH uiu HecKo/bKO 8apuaHmos8 omeemos:

DaKTOp MUKPO3BO/IIOLMH, KOTOPbIM 3aK/II0UAeTCs B epHoMUeCKHUX H3MeHEeHHUAX
KO/IMYeCTBA 0co0ell B mony/IsAL{UH 10/ BO3/JeiICTBHEM BHEIIHUX YC/I0BHH, - 3TO...
+ MOMyJISIUOHHbIE BOJIHBI

MyTalLOHHBIM TTPOLIecC

MUTpaLyst

W30JISILS.

Mopdonornueckum gokasareabcTBoM 3Bosronnu HE saBiasiercs...
TOMOJIOTUYHBIE OpraHbl

3jIeMeHTapHbIN COCTaB K/IETKW KUBOTHBIX U paCTeHU

eIMHbIM TJIaH CTPOEHUsI BepXHUX KOHEUHOCTeW MJIEKOTIUTAIOL[UX U 36MHOBO/IHBIX
+ ZIBYCTOPOHHSSI CHMMeTpUsl Tejla XOPZA0BbIX

OMOpHoIorHYecKuM AoKa3areabcTrBoM 3Boonuu HE aBasercs...
OuoreHeTHYeCKU 3aKOH

Haiuue abp 1 >kabepHBIX I1ie/iell y 3apo/ibliiel yesoBeka ¥ 3eMHOBO/IHBIX

+ e/IMHBIN 1J1aH CTPOEHUS CKeJleTa XOPZJ0BbIX

pasBUTHE BCeX OPraHU3MOB U3 3UTOThI

OMOpHoIorHYecKuM AoKa3areabcTBoM 3Boymonuu HE aBasercs...
pasBUTHE BCEX OPraHU3MOB U3 3UTOThI

00IMi TUIaH CTPOeHUS KJIETKU
TIOBTOPEeHUe 3TaroB ¢uioreHe3a Ha IMOPUOHAIBHOM CTaiuK Pa3BUTHS XOPAOBBIX
+ YHUBEpCa/bHOCTb F€HeTUYeCKOI 0 KoJia
Pyaumenrtom yennoBeka HE saBisercs...
YILHbIE MBILILIbI

arreHuKC
TpeThbe BEKO

+ puadparma
B me3o030iickyro 3py HE npoucxoausio ciefyomux nNpoieccos...

+ BbIMUpaHNe MaMOHTOB

pacrnpocTpaHeHue TTOKPhITOCEMEHHBIX paCTeHUuH
BO3HUMKHOBEHHE MJIEKOITUTAFOIINX
HCUe3HOBEHHE /IPeBOBU/IHBIX MTallOPOTHUKOB
B 6uocdepe ocBoGOK/jeHHE YI/IEKHC/IOT0 ra3a )KUBLIMH OPraHU3MaMu
0CYLIeCTB/IAETCA B IpoLecce...

dboTonmza
TPaHCAYKLUU

+ [bIXaHUs

dboTocuHTe3a

JJieMeHTapHas eJMHHIIA YBOJIIOIUM:

0co0b

Byl



+ MOMy/ISILYST
OuoreHo3

Bu1000pa30BaHUI0 CIIOCOOCTBYIOT:

HM3Kasl TUI0[JOBUTOCTb M Y3KOe paccesieHVe BH/ia B IPUPO/ie

+ n3onAnyd

KOHBEpreHLIsI

criocobHOCTh 0cobeli K HeHaC/1eAICTBeHHON N3MEeHUMBOCTH.
JluBepreHius — 3T10:

CXO’KZIeHHe TIPU3HAKOB B MPOLIECCE BOTIOLN

+ pacxoyk/ieHre TIPU3HAKOB B MPOLIECCe SBOJTIOLM
00BbeHe Ve HeCKOTbKUX TOMYJISIHN B OTHY
niproOpeTeHre pa3HBIMU TIOMYJISIUSMI OMOXUMUUECKUX Pa3/TAUMI.
Makpo3BoJTIOLHSI — 3TO MPOLIeCC:

+ Ha/IBUJIOBBIX Mpe0Opa3oBaHMiA

BHYTPHBH/IOBBIX ITPe0Opa30oBaHui

W3MEeHEeHHsI FeHeTYeCKOr0 COCTaBa MO/
o0pa3oBaHKe HOBOrO BH/Ia

CpaBHMTe/IbHAsA AHATOMHUS U3yUaeT:

WICKOTIaeMbl€ OCTaTKW OPraHU3MOB

+ OOIIHOCTB Y Pa3/IMuMisl B CTPOEHUN OPraHU3MOB
3aKOHOMEPHOCTHU PacCIIpe/iesieHHsi OPraH|u3MOB Ha 3eMiie
BO3MOXXHOCTb 00Be/IHEHHSI )KUBOTHBIX M PAaCTEHHIA B CICTEMaTUUEeCKHe TPYTITIbL.
ITpu3HaK¥ aTaBU3MOB:

HaxOo/SITCs B CTaiIid 00paTHOTO pa3BUTHS

HaxO/SITCS B CTa/IMU MPOTr PeCCUBHOTIO Pa3BUTHSI

YCU/IW/IM CBOE TIepBOHAYa/IbHOE 3HaueHne

+ IPU3HaKK, CBOMCTBEHHbIE JjaleKM TpeJKam

IIpu3HaKM py/JMMeHTOB:

HaxO/SATCsL B CTa[JU NIPOTrPeCCUBHOIO Pa3BUTHS

+ yTpaTWIM CBOe TIepBOHaYa/IbHOe 3HaueHe

YCUIW/M CBOe ITepBOHaYa/IbHOe 3HaYeHHe

TosiBJ/IeHYe y IaHHOW 0CcOOU MPH3HAKOB, CBOMCTBEHHbBIX OT/a/IeHHbIM I1Pe/IKaM.
OMOpHOIOrust M3yUyaeT:

+ 3apo/ibIllIeBOe pa3BUTHE OPraHU3MOB

MICKOTIaeMble OCTaTKU OpraHu3MOB,

3aKOHOMEPHOCTH pacripe/ie/ieHrsi OpraH|3MoB Ha 3emiie
BO3MOYKHOCTb 00Be/IHEHHSI )KUBOTHBIX 1 PaCTeHHUiA B CICTeMaTHUeCKHe TPYTITIbL.
ITaneoHToO/10rUsA U3yuaer:

3apOo/IbIIlIeBOe Pa3BUTHE OPraHHU3MOB

+ MCKOTIaeMble OCTaTK{ OpraHHU3MOB

3aKOHOMEPHOCTH pacripe/ie/ieHysi OpraH|u3MOoB Ha 3emiie
BO3MOYKHOCTb 00B€e/JHEeHHSI )KUBOTHBIX Y PaCTeHUI B CHICTEMaTHUeCKHe IPYTIIbL
I'1aBHbIe HANIPaB/IeHUsI YBOJTIOLM OPTaHUYECKOro MUpa
apomopo3

+ OMOJIOrHYeCKHIA perpecc

W/I0aiarTaLust

JiereHepaLiysi.

Buosiornyeckuii Mporpecc XxapakTepu3yercs:

+ yBe/IMueHreM urcia ocobeld Buza

yMeHBIIIEHWeM Yrc/ia 0cobelt Bua

Cy’KeHVeM apeasa BHJa

yMeHbIIIeHHEeM YKC/1a BU/OB

CaoiicTBa apomop030B:



+ TIPUBOZISIT K 00Pa30BaHKIO KPYITHBIX TAKCOHOMHUECKHX €/TAHHI ]

TIPUBOZISIT K 00Pa30BAHHIO MEJTKMX TaKCOHOMUUECKHX €IVHHI]

SIBJISTFOTCSI TIPUCTIOCOO/IEHHSIME K KOHKPETHBIM YC/IOBUSIM CPEJIbI

3BOJTIOLIVOHHBIE M3MeHeHMsl, KOTOpble BeIyT K YIPOLLeHHIO OpraHu3aliy
CBoiicTBa HANOA/IANITAI{HIA:

TIPUBOZISIT K 0OPa30BaHKIO KPYTTHBIX TAKCOHOMHUECKUX €/TAHHI]

+ MPUBOZAT K 00pa30BaHKIO MEJIKMX TaKCOHOMUUECKHX €/IHHL]

TIOBBIIIIAIOT OOV YPOBEHb OPraHM3aLH U XKU3HeIeATe/TIbHOCTA OpraHi3MOB
3BOJTIOLIMOHHBIE M3MeHeHHsl, KOTOpble BeyT K YIPOILIeHHIO OpraHu3aliy
CBoliicTBa jereHepanyu:

TIPUBOJIAT K 00Pa30BaHKIO KPYTTHBIX TAKCOHOMIUECKMX €/TAHHL]

HaO/ojaeTcst 01l TIOIbeM OpraHH3ali|

TIOBBIIIAIOT MPUCTIOCO6/IEHHOCTL OPraHU3MOB K OTpeZie/IeHHbIM YCTIOBUSIM

+ 3BOJTIOLIMOHHBIE M3MEeHEeHMs1, KOTOpbIe Be/yT K YIPOLLIEHHIO OpraHH3alii
MMuKpO03BO/TIOLHMA NPUBOJUT K 00Pa30BaHUI0 HOBOTO

+ BUZA

KJlacca

THUTIA

1japCTBa

Mopdonornueckum goKa3zareabCcTBoM 3Bomonuu HE saBisiercs...
3/IeMeHTapHbIN COCTaB KIeTKH >KUBOTHBIX U paCTeHUM

eIVHbIN TJIaH CTPOeHUSI BePXHUX KOHEUHOCTeM M/IEKOTTUTAIOIUX U 3eMHOBO/IHBIX
+IByCTOPOHHSISI CAMMETPHUSI TeJla XOPZ0BbIX

TOMOJIOTUUHBIE OpraHbl

OMOpHoIorHYecKuM AoKa3areabcTrBoM 3Boonuu HE aBasercs...
+e/IMHBIM MJIaH CTPOEHUSI CKeJleTa XOP/J0BbIX

pa3BUTHE BCEX OPraHU3MOB U3 3UTOThI

Haiuue abp 1 >kabepHBIX I1je/iell y 3apo/ibliiiel yesioBeka ¥ 3eMHOBO/IHBIX
OuoreHeTUUeCKHU 3aKOH

Buoreorpaduueckum gokazaresabcTBoM 3Bostonuu HE siBisiercs...
+UCTOPUUECKUM Psifi U3MeHeHUH B CTPOeHUH TepefiHell KOHeUHOCTH JIoLau
OCTpOBHasl ¢iopa

OCTpOBHas (hayHa

HasMure oOIIMX BUIOB pacTeHUM Ha CeBepoaMepuKaHCKOM U EBpoa3uaTckom
KOHTHHEHTe

PyaumenrTom yenoseka HE saBisercs...

+MHOI'0COCKOBOCTb

MUraTe/ibHas TieperoHKa

KOITYMKOBbIE TTI03BOHKHU

BOJIOCSIHOM TTOKPOB Tejia

Ananornunsivu opranavu HE siBisirorcs...

+TepeJHssl KOHEUHOCTD JIATYIIKA Y KPbLIO TITULbI

KPBIJI0 6aO0YKH U KPBIJIO JIeTyUel MBILITH

LIUTTBI PO3bI U KOJTFOUKY KaKTyca

porolLi[ie KOHeUHOCTU KPOTa U MeJIBe/IKU

HE sBaseTcsa NpyUHLUIIOM 3BO/IIOLMOHHOr0 yueHus Y. /lapBuHa c/ieayouiee
MO0JI0)XKEeHHe. ..

+110/;, AelicTBreM Jpeliha reHOB B MOMYJISILIUSIX MOYKET COXPAHSATLCS ajljieb,
CHIDKAIOIIUN )XKM3HECT0COOHOCTh 0cobeit

KaXX/IbIM BH/J| CITOCOOEH K HeOrPaHUUEHHOMY Pa3MHOXKEHUTO

B TIPUPO/Ie BLDKUBAIOT W OCTABJ/ISIFOT MIOTOMCTBO Hanbosiee prcrocobieHHbIe 0cobu
10/ IeiCTBHEM €CBEHHOTO 0TOOpa MPOUCXOAUT 00pa3oBaHUe HOBBIX BUIOB
OMOpHoIorHYecKHM AoKa3aTeabcTBoM 3Bomonuu HE saBasercs...



pa3BUTHe BCeX OPraHU3MOB U3 3UTOTHI

+001IMii TUIaH CTPOeHUS KIIeTKH

TIOBTOpeHHe 3TaroB (unoreHe3a Ha SMOPHUOHAIBHOM CTa/[M Pa3BUTHS XOPJOBBIX
+YHHBepPCabHOCTb TeHeTUUeCKOT0 KOZa

Pypumenrtom uenoBeka HE saBiasiercs...

YLLIHbIE MBILILIbI

anreHMKC

TPeThe BeKO

+nuadparma

ITo Y. /lapBUHY — H3MEeHYHBOCTh Y OPraHU3MOB ObIBaeT. ..

BHeIIIHSS

BHYTpEHHSISI

+ornpezie/ieHHast

+Heorpe/ie/leHHast

1jesiecoobpa3Hasi

JloKa3aTe/1bCTBAa HCTOPUYECKOr0 Pa3BUTHS )KMBOM NMPUPOJBL. ..

+y BCeX OpraHM3MOB eJJUHbIN MPUHLIMM OMoCHHTe3a Oelka U HyK/IeWHOBBIX KUCIOT
abCoJTFOTHO BCe ’KMBble OPraHMu3Mbl UMEIOT O/IMHAKOBOE CTPOeHHe KJIeTOK
+y BCeX OPraHM3MOB eJJUHbIN MMPUHLIMI reHeTHYeCKOT0 KOJUPOBaHMUS
BCe OpraHu3Mbl TIOCTPOEHBI U3 O/IMHAKOBBIX Oe/TKOB

BCe OpraHu3Mbl UMEIOT O/[MHAKOBbIN MUHepasbHbIA COCTaB
AHa/NOrUYHBIMH SIBJISIIOTCS OPraHsbl. ..

BepXHssl KOHEYHOCTh YeJloBeKa

+KOHEUYHOCTb Me/jBe/IKU

KPbL/IO JIeTyuYel MbILIH

+KOHEYHOCTb KpOoTa

I/IABHUK KUTa

Ila/ieoHTO/I0rHYECKMMH Ji0Ka3aTe/IbCTBaMH 3BO/IIOLMHU AB/IAITCA. ..
CXOJIHble 3apO/bIIIN

OJJMHAKOBble SHepreTUyecKye LJUKIIbI KJIeTOK

+0OKaMeHeBIlIe CTBOJIbI lePeBbeB

+0TneyaTky pakOBUH

cxocTtBo dayHbl EBpa3uu u CeBepHoii AMepuKu

3navenuem yueHusi Y. /lapBuHa AB/IAIOTCA. ..

+00BsicCHeHHe BO3HUKHOBEHUS ITPUCIIOCO0/IEHHOCTH YKUBBIX OPraHW3MOB K BHeEIITHeH
cpefie U ee OTHOCUTEIbHBIN XapaKTep

oOHapy>keHe HOBBIX MTOPOJ, ’KUBOTHBIX

OTKpPBITHE HOBBIX COPTOB paCTeHUU

BBeJleHle B HayKy TePMUHA «I1OMYJISL{US»

+pacKpbITHe JBWKYLLIMX CHJ 3BOJIFOLIUU

CBu/ieTe/IbCTBOM 3BOJIIOLUHU CIyXarT...

KOHBEPI'eHThI

+aTaBU3MBbI

aHaJIoru

rOMOJIOTH

+pyAHMEHTHI

OTneyaToK ApeBHeH NTUIBI apXeoNTepUKCca UMeeT YepThl NPeCMbIKAILIMXCA. ..
CXOZCTBO (hOPMBI T'OJIOBBI

+Hamuure 3y0oB

OJJMHaKOBOe KOIMYeCTBO KOCTeH

CXO0ZCTBO (hOPMBI TYJIOBHUIIA

+Ha/mure OPIOIIHBIX pebep ¥ XBOCTAThIX TTO3BOHKOB

ITox TepmMuHOM «O0pB0a 3a cymecrBoBanue» Y. /lapBUH MOHUMAUJT. ..



+ycrnex ocobu B obecrieueHny cebsi TOTOMCTBOM

+OTHOILIEHHSI OPraHU3MOB MeX/y COO0M U YC/IOBUSIMUA OKPY KaroL[ei Cpe/ibl
060pb0y MEXy 0COOSIMU Pa3HBIX BUIOB 33 CAMKY

OTHOIIIEHUS TUTIA «X035IMH-TTapa3yuT»

OTHOIIIEHHSI THTIA «KEPTBA-XUIITHUK»

K npu3sHakam ouosiornyeckoro nporpecca HE oTHocHTCH. ..
+yMeHbllIeHe MJIOLau apeana

pacrajzi BUJa Ha TOJBU/IbI

BO3pacTaHue YPOBHS MPUCTIOCOO/IEHHOCTH K Cpefie

yBe/InueHue UnCc/IeHHOCTH

B npupope HE cymecrByer H30/IALMH.

+KOHBEPreHTHOU

reorpauueckomn

5KOJIOTMYeCKOoM

penpoiyKTUBHON

ITpumepom pelicTBusi eceeHHOro oréopa HE saBsiercs. ..
+KamnyCTHO-peJieuHbli THOpUZ

WH/IyCTPUAIbHBINA MeJlaHU3M HaCeKOMBIX

yCTOMUMBOCTb HACEKOMBIX-Bpe/iuTesiel K siloXUuMUKaTaM

CMeHa BH/I0BOTO COCTaBa B pe3yJ/ibTaTe U3MeHeHHUs KjiuMaTa

K ¢axkTopam 3BomonuonHoro npouecca HE otHocurcs. ..

+BbINaZieHre OTAeNbHOT0 HYK/IeoTH ja B reHe

ecTeCTBeHHbIH 0TOop

Zpeiid reHOB

Hac/e/ICTBeHHasi U3MEeHYMBOCTh

JeiicTBue cTabumnsupymomei ¢popmvel ectectBeHHOro oréopa HE mwnocTpupyer
CIeAyIoIUuHd npumep...

+U3MeHeHHe CBeT/IoN OKpacku 6abouek Ha TEMHYIO B ITPOMBIIIIJIEHHBIX PaliOHax
pacrpocTpaHeHue reTepo3nroT 1Mo reHy CeprioBUHO-K/IeTOUHOW aHeMUH B
9KBaTOpHa/bHBIX paiioHax AdpUKU

rubesib ZieTeHbIIIel MIEKOMUTAIOIINX, UMEIOIIUX pa3mep Oosiblile cpeiHero
rubesib NITUL C IJTMHHBIMUA KPbUTbSIMU B palioHax, Tie YacTo CAy4arTcs Oypu
MexaHu3MoM Ouos1oruuecKor usossinuu nonyssiguidi HE siBiisiercs pa3inume B...
+MecTooOUTaHUSIX

CTPOEHUH TOJIOBbIX OPraHOB

CTPOEHUM XPOMOCOM

MOBe/IeHUH YKUBOTHBIX

Pe3ysbTaThl €CTECTBEHHOr0 0TOOpa B X0/1€ IBOJIIOI[UH - ITO...
+MHOroo6pasue BHIOB Ha 3emJie

3HauMTe/IbHas THOe/Th OPraHu3MOB

6opb0a 3a cylecTBOBaHUEe

aKTHMBHOE pa3MHO)XeHHe OpraHu3MOB

+TIpUCIOCO6IEHHOCTh OPTaHU3MOB K KOHKPETHBIM YC/IOBHSIM CYIIIeCTBOBAHHS
IIpumepamu apoMop(030B SIBJISIIOTCAL. ..

TOSIBJIEHYE 3eJIeHOM 3al{UTHOM OKPACKU y HaCEeKOMBIX

n3MeHeHHe (hOPMBI TeJla Y MPUI0OHHBIX PbIO

ripeBpalljeHue JMCThEeB B UeLTYHKU

+BO3HUKHOBeHHe (hOTOCHMHTe3a

+TI0sIB/IeHHe YeTbIpeXKaMepHOr'o cep/ilja Y MJIeKOIHTaroIX

IIpumepamu JjereHepaniu sIB/ISIFOTCS. ..

+TI0Tepsi KPbL/IbeB MOCTeIbHbIM KJIOTIOM

+1CUe3HOBeHUe JTUCTbEB Y TIOBUIMKH, MApPa3UTHPYIOLel Ha IPYTUX PACTEHUSIX
ripeBpalljeHue JIMCTHEB B KOIFOUKU Y MYCThIHHBIX ()OPM pacTeHui



TI0sIBJIeHHe BOCKOBOT'O HajleTa Ha JIMCTBSIX

M3MeHeHHue CBeT/I0N OKPaCKM Ha TeMHYI0 y 6abouek MpOMBIIIIeHHBIX PAaHOHOB 0OUTaHUS
OBoUTIOL{HS )KUBOW MPUPO/bI 00yC/I0B/IeHAa B3aUMOCBSI3aHHBIM /[efiCTBHEM TaKHX
(¢akTOpOB KakK...

+06opb0a 3a CyleCcTBOBaHUE U eCTeCTBEHHBIN 0TOOP
TIPUCTIOCOO/IEHHOCTh OpraHu3Ma K cpejie 00UTaHus

Ce30HHbIe U3MEeHEHUs B TIPUPO/Ie

+Hac/ieICTBeHHAs! U3MEHUHBOCTh

TUILLEBBIE CBS3U B OMOTeoLieHo3e

B pe3ysibTaTte apoMop¢030B 000C00/IAI0TCA CHCTEMaTHYeCKHe IPYNIEL. ..
BU/IbI

+THUITBI

cemencTBa

+K/1acchl

OTpSJBI

IIpumepamMu U 0afaNTALMI ABJISIIOTCA. ..

obpa3oBaHUe TKaHel y paCTeHHIA TIPU UX BBIXO/Ie Ha CYIITy
(dopMUpOBaHUe JIETKUX Y TIEPBBIX 3eMHOBO/JHBIX

oOpa3oBaHUe BOJIOCSHOTO IMOKPOBA Y MJIEKOTUTAIOIIUX
+nprcnoco6sieHusi peib K MPUAOHHOMY 00pa3y >KU3HU
+rpucriocobieHust pacTeHUH K 3aCyIIIMBOMY KIUMaTy

ITpumepamu apomop(d030B SIBJAAIOTCA. ..

TOsIB/IeHHe 3e/IeHOM 3all{UTHOW OKpPacKH y HaCeKOMBIX

y3MeHeHue (OpPMbI Tesa y PUJOHHbBIX PbIO

TnpeBpallleHue MCTheB B Yellly KU

+BO3HHMKHOBeHHe (hOTOCHHTe3a

+1105IB/IeHHMe YeThIpeXKaMepHOro cep/ilia y MIeKOMUTAONX

ITyTrem uaMoajanTanuii BO3HMKAKT CHCTeMaTHUYeCKHe Ipynimsl. ..
+BUALI

1japcTBa

OTpsAbI

TUIbI

+poabl

JI/151 BO/TIOI{MOHHOT0 MPOL{eCcca XapaKTepHBbI C/IeAYIOIHe YepThl...
+U3MeHeHNe OpPraHM3MOB TI0 Mepe N3MeHeHHs! yCJIOBUM Cpefibl CyIleCTBOBAaHUS
BbIBe/leHHe HOBBIX TI0PO/] )KUBOTHBIX

ra/ieHre CKOpPOCTH poCTa

+TI0CTOSIHHOE YC/I0’KHEHHE OpraHU3MOB

yMeHbllIeH’e BbDKHBAaeMOCTH OPraHH3MOB

OcHoBHbIe HaNpaBJ/IeHUsI BOJIIOLUY BH/A. ..

+apomopdo3

OMOOrUUeCKUI perpecc

OHMOIOrUUeCKUi TTPorpecc

aflanTarys

+1ereHepanusa

CneacrBueM apomop¢o3a AB/IAIOTCA. ..

+yBenMyeHne YNCIeHHOCTU

+CHIKeHHe CMepTHOCTH

yMeHblIlIeHe apeana

CHIDKeHHe BbDKUBAeMOCTH

HEBO3MO)XHOCTB TIepexo/ia B HOBYIO Cpe/ly 0OuTaHUs

YkakuTe NpaBWIBHYIO MOC/IE{0BaTe/TbHOCTD MEPHO/I0B MA/Ie030MCKOM IPbI
[Tepmb, Op/10BUK, KapOOH, CUITYp, KeMOpUid, 1€BOH



+KemOpwii, OpZIOBUK, CUTYP, JI€BOH, KapOOH, ITepMb

Kembpwuii, cumyp, OpAOBHK, I€BOH, KapOOH, TIepMb

Kem0Opwuii, opfoBUK, CHTyp, KapOOH, 1eBOH, TIepMb

IlepBBIM 3BOJIIOLMIOHHYIO TEOPHIO NIPE//I0KHUIL. ..

Yosnnec

HapBuH

Jlunuen

+Jlamapk

KonBeprenmus — 3To0...

+CX0XK/leHHe PU3HaKOB

PacxosxzieHre Npy3HaKoB

[Tpeobpa3oBaHue cTpoeHUs U (PYHKIIMM OpraHu3Ma

BepHoro oTBeTa HeT

BuoreHeTnueckuil 3aK0H CPOPMY/THPOBA/IH......ccreeernecene

+Mrosinep u ['ekkenb

CeseprioB U [IImanbraysen

Xapau u Baiin6epr

BepHoro oTBeTa HeT

OO0IMMH MpeAKaMH OPAHTyTAaHT OB, THO00HOB U Ue/I0BeK000Pa3HbIX 00e3bsH
ObLIH. ..

[Tporumnonureku

+/Jpuonureku

[Tapamuteku

HeoanTporisi

Jnsa BupoB odutarmux B Baiikasne, apeas orpaHHUMBaeTCs 3TUM 03€pPOM, - 3TO
npuMep ... Kpurepus

+3KO0JI0rM4eCcKoro

Mopdosorrueckoro

['eorpaguueckoro

DH310I0rUYecKoro

Ye/0BeK 0OTHOCUTCA K OTPSIAY...

[TnaneHTapHbie

YenoBekorogo0HbIe

+1IpumaTsl

['omyHM B

CoOBOKYNHOCTB reorpauyecKy M 3K0/IOTHUeCKH 0/IM3KHUX MOMY/IALM, ClI0COOHBIX
CKPeIUBaThCA MeX/y c000M, 00/1aar0Iux oommmMu Mop¢o-¢u3noornuecKuMu
NMpU3HaKaMHy, - 3TO...

+Bupg

Ocobb

[Tonynsauys

Knacc

OJieMeHTapPHO# 3BO/TIOIHOHHOW eJHHUIIeH COT/IACHO CHHTEeTHUECKO# Teopru
IBOJIIOLIVH SIBJ/IAETCH. ..

Bun

Oco0bb

+Ilonynaums

BepHoro oTBeta HeT

Bo/ioTHasi KaMbIIOBKA U TPOCTHUKOBAsi KAMBIIIIOBKA BHEIIIHe He 0T/INYAITCH, HO
He CKPeIHBAITCA U HMEIOT COBEPIIEHHO Pa3Hble OpayHbIe MeCHH, - 3TO MPUMep He
a0CO/IITHOCTH ...

+Mopdosiornueckoro Kpurepusi

OKO0JIOrMYeCKOro KpUurepust



['eorpagurueckoro Kpurepus

buoxumMuueckoro Kpurepust

Bcé xuBoe co3paHo borom u ocTaércs HeM3MeHHbIM» - TaKOe HallpaB/ieHue B
Pa3BUTHH 0MOJIOTUH CPeJHEBEKOBbSI Ha3bIBAIOT. ..
Metadu3nuecKUMH B3TJIsiIaMA

+KpeaLoHrusmom

TpaHchopmuzmom

Teopusimu KaTtacTpod

«BH/10B CTO/IBKO, CKOJIBKO Pa3/MUHbIX (opM co3aasl B Hauasie Mmupa Bcemorymuii»,
- TOBOPUJL...

AHakCcUMeH

KroBbe

ApucToTesnb

+JIunHen

OcHoBHBIM TpPy/JoM JIamapka ObL...

«[TpoucxoskeHre BUIOB MyTEM €CBEHHOT0 0TOOpa»

+«Dunocodus 300/10run»

«/I3MeHeHUe JOMaITHUX KUBOTHBIX U KY/JIbTYPHBIX pacTeHUN»
BepHoro oTBeTa HeT

XK. Jlametrpu, J. Iuapo, P. I'yk, XK. BroddoH — 3TO npeacTaBuTeNIN. ..
+Tpanchopmusma

Kpearonusma

Teopuu katacTpod

Mertadu3nyeckux B3rJisi[i0B

OBOJ/IIOLIMOHHOHU eJuHULleH /Tamapk cuuTail...

Bun

+Ocobb

[Tonynsiuumro

Kracc

H3MmeHeHMe CTPYKTYPbI F'eHa JIEXXUT B OCHOBE...

KoMmOuHaTHBHOM M3MEeHUUBOCTU

MoauduKaloHHON U3MeHYUBOCTU

+MyTalMOHHOM U3MEeHYMBOCTH

[Tonuronguu

MyTanuu, KOTopble 3aTparuBarT JIUIIb YaCTh Te/la Ha3bIBaMOT. ..
+ComaTrhuyecKuMu

['enHble

['eHepaTrBHLIE

XpOMOCOMHbBIE

SfiB/ieHUe NOTePH OJHON XPOMOCOMBI NO/TyYH/I0 Ha3BaHHe...(2n-)
+MoHocoMuu

Tpucomum

[Tonmucomun

[Momnnonauu

SIB/1IeHMe U3MEHeHHsI YMC/Ia XPOMOCOM, KpaTHOe JUIVIOH/THOMY Habopy
Ha3bIBaeTcs...

+Tomuruionaus

[Tonucomus

Heneuys

Tpucomus

Cunjpom KnaitHdenbTpa Mo)keT BOSHUKHYTH B pe3yJ/ibTare...
[Tonmucomun

+Tpucomun



[Tonurionaumn

Monocomuu

Pa3BuTHIO PYKH KaK OpraHa 4 NpoJyKTa Tpy/a CIioco0CTBOBAIO. ..
MpeiieHve

M3meHeHue ¢hopMbl ueperia

IToppaxanue

M3meHeHre (hOpMbI TPYAHON KIETKH

+OcBobOXKIeHNe TIepeJHUX KOHEeUHOCTel

B me3o0301icKy1o 3py HE npoucxoausio ciepyomux nNpomeccos...
+BbIMUpaHrie MaMOHTOB

PacrnipocTpaHeHye NOKPbITOCEMEHHBIX pacTeHUN

Bo03HMKHOBEeHME MJIeKOTTUTARIINX

Vcue3HOBeHUe [IpeBOBU/IHBIX MarlOPOTHHUKOB

OBoJTIOL{HS )KUBOW MPUPO/IbI 00yC/I0B/IeHAa B3aUMOCBAI3aHHBIM /[efiCTBHEM TaKHX
(pakTOpOB KakK...

+Bopnba 3a cylecTBOBaHUe U eCTeCTBeHHbIN 0TOOD

I[MprcnocobieHHOCTh OpraHu3Ma K cpejie 0OUTaHust

Ce30HHbIe U3MeHeHUs B TIpUpO/ie

+HacnencrBeHHasi U3ME@HUUBOCTh

[uieBbIe CBsi3U B GroreoLieHo3e

Cx0ACcTBO MeXAYy He3alMIIEHHBIMHU U 3alUIIéHHBIMHM BH/JaAMH — 3TO...
[lemMoHCTpaLMOHHasi OKpacka

MackupoBka

+MumMuKpust

Bce oTBeTbI BepHbI

B cesieK1juy pacTeHH# 4acTo MO/Iy4aloT NoauiouHbie popmbl. B ocHoBe
TIOJ/IMIIVIOU/IUM JI€XKHT.ccuveeereeesseeens

+KparHoe yBe/MueHusi XpOMOCOMHOT0 Habopa

He pacxo)xieHre XpoMOCOM B Meiio3e

YMeHbllleHHe KOMUecTBa B KaKMX TO Tlapax XpoOMOCOM

V3MeHeHre CTPYKTYpPbl XPOMOCOM

Hepopa3BuTthbie opraHbl, KOTOpPbIe YTPAaTU/IM CBOé 3HaUYeHHe B MPoLecce 3B0II0LHU
- 3TO...

Apomopdo3bi

+ATaBu3MBbI

W yoamantaiyu

BepHoro oTBeTa HeT

B kKakoM nepuojie KaH030MCKOM 3PbI 0T HACEKOMOSAAHBIX IJIalleHTaPHBIX
OTAeJW/Iach BeTBb, KOTOpasi 3aTeM MpHUBeJia K MOsIB/ICHNI0 NapanuTeKoB?
[TaneoreHOBbIY TIEPUO/

HeoreHoBbil Mepuo/,

+AHTpOIIOreHOBbIN MepUo/,

MenoBol repuo/,

COBOKYIHOCTB 0C00€i, CXOHBIX M0 CTPOEHHI0, UMEIOIIUX 0011iee MPOUCX0XK/AEHHE,
CBO0O/IHO CKPEeIUBAIIIMXCA MEX/y CO00H M JAIOIUX MJI0JOBUTOE MIOTOMCTBO,
Ha3bIBaIOTCA. ..

[Monynsaumen

+Bugom

BepHoro oTBeta HeT

ITocTosIHHO /1€ CTBYIOIIMI UCTOUYHUK HAC/Ie[CTBEHHON U3MEHYHUBOCTH — I3TO...
Murpauyn

+MyTalMOHHbIN MPOLIeCC

N3onsmus



BepHoro oTBeta HeT

PeanbHO cyinecTBymonjas, reHeTU4eCKH Hejle/luMasi eANHULIA OPraHNYecKoro Mupa,
- 3TO0...

+IlomyiAuus

Ocobb

Bun

Kiacc

KpuTeHuii BU/ja, BK/IIOYAKIIHI B Ce01 COBOKYIMHOCTH (JaKTOPOB BHENIHEH cpe/bl,
COCTaBJIAIOIHUX HEMOCPE/CTBEHHYIO Cpe/ly 00MTaHHMs BH/Q, - 3TO ... KDUTEPHA
+3DK0JIOrun4eCcKui

['eorpaduueckuii

Mopdonoruueckuii

BepHoro oTBeTa HeT

Bonbiioii BK/1aj B NONY/IIUOHHYI0 TeHeTUKY BHEC YUEHBIH. ..

H.A. CeBeprjoB

+C.C. YeTBepuKoB

K.®. Pynbe

A. Auppo

ITpouecc MCTOPHKO-3BOTIOIMOHHOT0 (popMHUPOBaHus (U3UUECKOr0 THIIA Ue/I0BeKa,
NnepBOHAYA/ILHOI'0 Pa3BUTHSA €ro TPY/I0BOM AeATe/TbHOCTH, PeUH, a TaKKe
o0pa3oBaHus 00IeCTBA — 3TO...

OHTOrenes

dusoreHes

+AHTpOIoreHe3

MUKpO3BOJIIOLIUS

IlepBbIM BBE/1 OUHAPHYI0 HOMEHK/IATYPY...

KroBbe

ApucToTesb

I'epopot

+JIuHHen

KIOBBEe OTKPBLL...cccoseeennsnnnes

+boJb111y10 U3MEHUHMBOCTb BbIMEPILUX KUBOTHBIX

Han onpenenenuve Buja

BBén 6MHapHYI0 HOMEHK/IaTypy

Bgén nonsitue poaa

IIpeacraBieHusi 00 M3MeHeHUH U NpeBpalleHud GopM OpraHu3MoB,
NMPOUCXO0XX/AeHUH OJHUX OPraHU3MOB OT /JPyrux, — 3TO HanpaB/ieHue B Pa3BUTUH
01M0/I0rMH HOCUT Ha3BaHMe. ..

Kpeaumonusm

Teopus kaTtacTpod

+TpaHchopmusm

Penykumonvsm

B cucreme J/IuHHes1 cCaMbIM KPYITHBIM TaKCOHOM OBLJ...

Bun

Pon

Tun

+Kunacc

IToTeps yuacTka XpoMOCOMbI Ha3bIBAeTCH. ..

+Jeneuys

Lyruvkanuys

NuBepcus

TpaHciokanus



H3MeHUMBOCTB, KOTOpasl He 3aTparuBaeT reHbl OpraHu3Ma M He H3MeHsieT
Hac/1eACTBeHHbIN MaTepuas, Ha3bIBaeTcs. ..

["'eHOTMIIMUECKON U3MEHUYUBOCTBIO

KoM0OMHaTUBHOM N3MEeHUYHMBOCTBIO

MyTaliOHHOM N3MEeHUYMBOCTBIO

+@DeHOTUITNYEeCKOW U3MEHUMBOCTBIO

H3MmeHeHMe YnC/Ia XpPOMOCOM JIE)KUT B OCHOBE...

KoMmOuHaTHBHOI M3MeHYUBOCTU

["'enHOM MyTaLun

XpOMOCOMHOM MyTal[u1

++['eHOMHOU MyTaLu

IMoBopoT yuacTka xpomMocoMbl Ha 80° HasbIBaercs. ..

TpaHcokanus

Hynmkanyst

Heneuys

+VHBepcus

ANKOroJib — 3TO ... MyTareHHbId )aKTop

+XHUMUUeCKUI

buonoruueckuii

du3nueckuit

ColmanbHbIN

SIB/ieHHe proOpeTeHUs 0/JHO XPOMOCOMBI MOJTy4YH/I0 Ha3BaHHUe...(2n+)
Monocomuu

+Tpucomun

[Tonmucomuun

[Tonuriongumn

MyTanyu, KoTopble MPOMCXO0AAT B MO/I0BLIX K/IeTKax (c/1e/joBaTe/IbHO,
HaC/1eAyHTCsl), Ha3bIBAIOTCA. ..

ComartnuecKkummu

+1'eHepaTUBHBIMU

[TonesHbiMu

['eHHBIMU

OOMeH yyacTKaMH MeX/Jy HeroMo/JI0rHYHbIMU XPOMOCOMaMHU Ha3bIBaeTCsl ...
Henerus

Lyrvkanuys

Tpancro3unums

+Tpancmokarys

Pa3BuTHe npsiMoxo)xAeHHs o0ecrieunBaIu (PakTopsbl...

[Bwkyiasi hopma ecTeCTBEHHOr0 0TOOpa

Pa3BuTHe peur U MbILLIEHUS

MyTaroHHbIN NTPoLiecc

Cragnbiii 00pa3 >XU3HU

+OcBoOOXK/IeHNe BEPXHUX KOHEUHOCTEH

OMOpH0/I0rHYeCKHUM JI0Ka3aTeabcTBoM 3Bosnioiun HE aBasercs...
Pa3BuTHe BCex OpraHM3MOB U3 3UTOThI

OOmImii 1/1aH CTPOEHUS KIIeTKU

[ToBTOpEHMe 3TANOB (hryioreHe3a Ha SMOPHUOHAIBHOM CTaIuK Pa3BUTHS XOPAOBBIX
+YHuUBepCaabHOCTh TeHETUUeCKOr0 Ko/ia

Buoreorpaduueckum gokasarenbcTBoM 3Bosonun HE siBnsiercs. ..
OctpoBHas dopa

Hanuuwe o6myx BujoB pacteHuii Ha CeBepoaMepuKaHCKOM U EBpoa3uaTckom
KOHTHHEHTe

OctpoBHas (ayHa



+VcTopruecknid psifi U3MeHeHUH B CTPOeHUM NepeiHeld KOHeYHOCTH JIOLa U
B pe3ysibTaTte apoMop¢030B 00pa3yrTCs CCTeMaTHYeCKHe IPYIbI. ..
Bubr

+Tunel

CemelicTBa

+Kitaccel

OTtpspbl

IIpumepamu apomop(d030B ABIAOTCA. ..

[TosiBneHye 3e/1eHOM 3aLUTHOM OKPaCKU Y HACEKOMBIX

M3meHeHMe (HOPMBI Tesia y IPUJOHHBIX PbIO

[IpeBpailieHre TUCTHEB B YELLIYHKU

+Bo3HuKHOBeHMe (POTOCHHTe3a

+ITosiBNeHre yeTbIpeXKaMepHOI0 Ccep/La Y MIeKOMUTaroLUX

B npotepo3orickyio 3py HE cymecTBoBano...

+IMHO3aBPOB

MeZy3

3eJIeHbIX BOJIOPOC/Ien

Gakrepuii

Camble nepBble hoTocuHTe3upyoiue opranu3vbl HE 06/1afa1u cnoco0HOCTBIO. ..
+00pa3oBbIBaTh MOJIEKY/ISIPHBINA KUCIOPO/,

BOCTIPOM3BO/IUTh cebe MoJ00HBIX

OCYIL[eCTBJIATH 0OMEH BellleCTBOM C OKpYKarolieli cpejoi
perumyuposats JJHK

B naneo3oiickyro 3py HE cyinecrBoBasio...

+T0/1I0CEMEeHHBIX pacTeHUMN

XBOILIeN

3eJ/IeHbIX BOJIOPOC/Ien

T/1ayHOB

B me3030iickyio 3py HE cyujecrBoBasio...

+aHTpOIIOKUI0B

TIPeCMBbIKaOLINXCS

MJIEKOTTATAOLLIIUX

r'0JIOBOHOTHUX MOJIJIFOCKOB

B me3030iicKyio 3py HE npoucxoausio c/ieyrIux MpoeccosB...
+BbIMHpaHVE€ MaMOHTOB

HCUe3HOBEHUE IPeBOBU/IHBIX MTallOPOTHUKOB

BO3HMKHOBEHNE MJIEKOITUTAFLINX

pacrpocTpaHeHHe MOKPhITOCEMEHHBIX paCcTeHUH

B apxeiickyio 3py HE cyijecTBoBano...

+0eCr03BOHOUHBIX )KUBOTHBIX

LYaHen

aHa3pOOHBIX OaKTepuit

OJIHOKJIETOUHBIX BOZOPOC/Ier

buono33 HE Bki/rouaer c1eyroiyr CTajuio. ..

+BO3HUKHOBEHHE BbICOKOOPTaHW30BAHHBIX CYIL[eCTB U3 HE)XUBOU MaTepyur
abuoreHHoe oOpa3oBaHKe OMOJIOrHUeCKUX MOHOMEPOB
(dhopmupoBaHUe MeMOPaHHBIX CTPYKTYP

obpa3oBaHHe OMOIOrUUECKUX TIOTMMEPOB

Cawmble niepBbie poTocuHTe3upyomue opranu3vel HE o06/1agamu cnocodHoCTBIO. ..
+00pa3oBbIBaTH MOJIEKY/ISIPHBIA KUCIOPO/]

BOCIIPOU3BOJUTE cebe MomoOHbIX

pervmiuuposats JTHK

OCYIL[eCTBJIATH 0OMEH BeIleCTBOM C OKpY Karoiiel cpejoi



B me30301cKyro 3py HE npoucxoausio ciepyomux npomneccos...
+BbIMHUpaHre MaMOHTOB

pacripocTpaHeHre TOKPhITOCEMEHHbIX PaCTeHUH

BO3HUKHOBEHHE MJIEKOTIUTAOIIUX

HCUe3HOBeHHe JPeBOBU/IHBIX MallOPOTHUKOB

B yeTBepTHUHBIM NepUOA KaHo30McKol 3pbl HE BbiMepn...
cabsie3yObie TUTPBI

I1epCTUCThIe HOCOPOTH

MaMOHThI

+YTKOHOCBI

BbiMupaHue MHOTMX KPYIHBIX )XKUBOTHBIX B KaliH030McKy10 3py HE cBsi3aHo c...
JleicTBHeM JIpeBHUX OXOTHUKOB

M3MeHeHHeM I'a30BOro CocTaBa aTMOC(epbl

MOX0JI0JjaHeM KrMara

+BbDKUTaHUEM JIECOB

Ha npoucxox/jeHre 4ye/i0BeKa 0T BBICIINX YeTBEPOPYKHX 00e3bsIH YKa3bIBaJH ...
K. JTunuel

+4. lapBuH

@®. MroJtep

A. CesepLioB

+)K. Jlamapk

B cocraB armocdepsl apeBHeii 3emyin HE Bxoaua Takou ra3 Kak...
MeTaH

amMMuaK

BOZIOPO/,

+030H

B cocraB coBpemeHHol atMocdepbl 3emiu HE BXoauT Takou ras Kak...
asoT

+BOAOPO.

KUCJIOPO[,

YTJIEKMCIIbIN Ta3

B yeTBepTHUHBIN NepUoj KaiiH030# KoM 3pbl HE BbiMepiHu...
cabse3y0Obie TUTPBI

LIepCTUCTbIe HOCOPOTH

MaMOHTBI

+yYTKOHOCHI

Y yenoBeka ymesioro (0AWH U3 3TANoOB aHTPOIOreHe3a) 00 OTCYTCTBHMU HACTOSIIIEH
PeuHd roBOpsT C/IeAyIolHe aHATOMHUUYECKHe 0COOeHHOCTH. ..
BBICOKHE Ha/[OPOBbBSI

+0OTCYTCTBHE MOI00POAOYHOTO BBICTYTIA

LIIUPOKHE CKYJIbI

+00J/IbIIIME YeTFOCTU

CKOIIIeHHBIH 7100

IIpAMoxo)keHre IPUHEC/I0 YeI0BeKY C/IefyIoliye 0C/I0)KHeHH . ..
+orpaHuueHue ObICTPOTHI MePe[BIKEHUS

+HEMNO/BKHBINA KpecTeL] YCI0KHUI PO/IbI

3aMe//I/IOCh pa3BUTHeE HIDKHUX KOHeUHOCTel

yBeIUUnIach BO3MOXXHOCTh BHIBUXOB

HapyILIWIachk MPOMOPLMOHATBHOCT OT/|e/I0B Uepera

Pa3Butne npsaMoxoxaeHns odecneunBamu GaKkTopsl...
MYyTaLOHHBIN MPOL|eCC

JBIDKYIast hopMa eCBeHHOTro 0TOopa

+0CBO0OOKJeHe BEDXHUX KOHEUHOCTeH



CTaAHBIN 00pa3 >KU3HU

+pa3BUTHE PEUU U MBILLIIEHUSI

Jins eBpOIeou/{HOM pachl XapaKTepHBI C/lelylolijie MPU3HAKH. ..
LIMPOKOe TJI0CKOe JIUL0

+CBeT/IbIH 1IBET KOXKU

+CUIbHO BBICTYTIAIOIIUM HOC

JKeNThIN LIBET KOXKHU

LIMPOKWH U TUIOCKUM HOC

JIisi MOHT'0JIOUAHOM packl JIK0/ieil XapaKTepHbI NPU3HAKH. ..
+TIpSIMbIe >KeCTKKe BOJIOCHI

+pa3BUTHE TPETHETO BeKa

TOJICTbIE I'yObI

BBICTYTIAOLMH HOC

Pa3BUThINA BOJIOCSIHOU TTOKPOB

JI/Isl MOHT'OJIOUAHOM pachl XapaKTepHbI C/IeAyoLIHe NPU3HaKH. ..
+11IMPOKOe TJIOCKOe JIULI0

+>KeCTKHe TPsIMbIe BOJIOCKHI

KypuaBble BOJIOCHI

CBeTJIble BOJIOCHI

TE€MHBIN [[BET KOXKHU

B 3BoJIIOI[UM Ye/I0BeKa B OT/IMYHE OT IBOJIIOIUHM PACTeHHI M )KMBOTHBIX 00/IbIIYI0
POJIb UT'PaJIH...

+Dpa3BUTHE MBbIILJIEHUS

+pa3BUTHE PeuH

6opbba 3a cyllecTBOBaHHE

eCBeHHbBIN 0T6Op

HCKYCCTBeHHbIN 0TOOD

Bbiaropapsi npAMOX0)XXAEHHUIO Y Ue/I0BeKa NPOM30ILIM C/leyIoLiiie H3MeHeHH . ..
+cdopMurpoBanack cBoUaTas Mpy KUHSALIas CTona

+pacimupuica Ta3

OKperijia KUCTb

Cy3WJICS KpecTel]

YKPEeIusIcsi TO3BOHOYHUK

Pa3BuTHIO pYKH KaK OpraHa ¥ npoAyKTa TpyAa CIoco0CcTBoBaIo. ..
+MBbILIEHUE

r3MeHeHHe (hOpMbI uepera

no/ipa’kaHue

r3MeHeHUe (DOpPMbI TPYJHON K/IeTKH

+0CBOOOXKJeHMe TIepeIHUX KOHEeUHOCTeH

3 nepeunc/ieHHbIX HIDKe IPUMEPOB MpeAKaMH COBPeMEHHOr0 Ue/ioBeKa
SIBJISIFOTCAL. ..

+IIMTEKAaHTPOIIbI

+HeaH/lepTa/JIblibl

raparnuTeku

TIPOT/TMOTIUTEKU

[ PUOTTUTEKU

HenocpeACTBeHHO OT JPHONUTEKOB MPOU30IILIH. ..

+paMaruTeKku

TOPUJLIBI

+aBCTPaJIONUTEKU

apXaHTPOIbI

riuO00HBI

K ApeBHeHIINM /TIOAAM OTHOCSITCA. ..



HeaH/iepTaJel|

+TIUTeKaHTPON

+CHHaHTPOII

KPOMaHbOHel]

raparnurek

M3 nepeunic/ieHHbIX HIDKe PUMEPOB NMpeiKaMH COBPEeMEeHHOr0 Ye/ioBeKa
ABJIAKOTCA. ..

+TIUTeKaHTPOIIbI

+HeaHJepTaablibl

rapanuTeku

TMPOTUIUOTIUTEKH

JIPUOTIUTEKHU

YepTamMM CXOACTBA Ye/I0BEKA U UeI0BeK000Pa3HbIX 00e3bsiH SB/IAIOTCA. ..
+CTpOoeHNe M03BOHOYHUKA

pa3BUTHE MYCKYJIaTypbl

pacro/iokeHue BHyTPeHHUX OpPraHOB

CTPOEeHHe pa3HbIX CUCTEM OPraHOB

+Hasmmure 60p037 ¥ U3BW/IMH T'OJIOBHOTO MO3ra

Ha npoucxoxxieHue ue/I0BeKa 0T BbICIIUX YeTBePOPYKHX 00e3bsiH YKa3bIBa/H ...
K. JTunuel

+4. lapBuH

@®. MroJtep

A. CeBep1ioB

+JK. JTamapk

IIpsaMbIM c1eicTBHEM 00PBOBI 3a CyIeCTBOBAaHUE AB/IAETCSA ,
[TpaBU/IbHBIN OTBET: eCTeCTBEeHHbIN 0TOOD

Uto Ha3bIBaeTCs IBOJIIOLHeN?

V3MeHEeHUs B )KU3HU >)KUBOTHBIX U paCTeHUU

VMH/MBHU/lya/lbHOE pa3BUTHe OPraHMU3MOB

+ucTopryeckoe HeobpaTUMoe pa3BUTHE OPraHUUeCKOro MUpa

+u3MeHeHHe 0cobu

Ha3zopuTe ABVKYINME CWIbI 3BO/TIOLUM 110 Y. /lapBuRHy.
Hac/1eICTBEHHOCTb, U3MEHUMBOCTb

6opbba 3a cylecTBOBaHUe, HaCIeICTBEHHOCTD

+6opb0a 3a cyljecTBOBaHUe, eCTeCTBeHHbIN 0TOOp, HAC/Ie[CTBEHHOCTb, U3MEHUHMBOCTh
eCTeCTBeHHbIN 0TOOp U HaC/IeICTBEHHOCTh

Kakas ¢opMa U3MEeHYHBOCTH C TOUKHU 3PeHHUsI IBOIIOLIMOHHbIX H3MeHeHH
siB/isieTcs Haubosiee BakHou mo Y. /lapBuny?

Hac/e/ICTBeHHast

MoaubrKalMOHHAas

+ MyTallMOHHas

COOTHOCHUTe/bHAs

KakoBbl 0011ie npu3HaKu BUjaa?

JICKPeTHOCTb, YACJIEHHOCTb, UCTOPUYHOCTh

11eJIOCTHOCTb, YUCJIEHHOCTb, YCTOWUMBOCTh

YCTOWUHMBOCTb, UICTOPUYHOCTD, YUC/IEHHOCTh

+JMCKPETHOCTb, YACJIEHHOCTb, LJeJIOCTHOCTh, YCTOMYMBOCTh, UCTOPUYHOCTD
Kakne KoMOMHALMH ABYX Ba)KHBIX IAPAMETPOB ONpPe/Ie/IAI0T POCT MOMY IsALMii?
POXK/IaeMOCTh 1 00eCTieueHHOCTD TTUIIeH

CMEepPTHOCTb U MUTpaLysi

PO’K/1aeMOCTb Y pa3Mep TePPUTOPUHU, 3aHUMaeMOU MOMyJsiuen
+POKJ]aeMOCTb ¥ CMEPTHOCTb




Kakas ¢opma ecrecTBeHHOTr0 0TO0pa ObICTpee MpuBeAET K AU depeHuanun
BHYTPH NOMNYJ/IALUA?

HarpaB/IeHHbIN (ABXKYIIUIA) 0TOOD

CTabUIM3UPYIOIINH

+U3PYNTUBHBIN (pa3pbIBarOLUi)

0TOOp, 3aBUCHUMBII OT TVIOTHOCTH TIOMYJISL[UM

Kak Ha3bIBaeTcsi mepepasBUTHe OPraHOB, 00yC/IOB/JIeHHOE H3MEeHEHHEM BHeEITHel
cpe/ibl WU HapylLIeHHeM HOPMaJ/IbHbIX OTHOIIIeHUH (KOppeAliuil) MeXAy YacTAMHU
opraHusma?

apomopo3

+runepmopdos

Katamop(os3

KOHBepreHLus

Kakue oprasbl y )KMBOTHBIX SIBJISIOTCHA aHA/IOTUYHBIMH ?

KOHEUHOCThb KpPOTa Y Me/IBeIKU

KPbL/Ibsi ITULbI U JIETY4el MbILIN

rJ1a3a JAryKy U MTULBI

+KOHEUYHOCTb Me/IBe/Isl U JIaCThI THOJIeHSI

Kak Ha3bIBaeTcs nepBblil )KNBOW OPraHu3M?

KoallepBat

+TpoOHOHT

MPOTOOHUOHT

3YKapuoT

IIpoiecc ncTOpUYECKOro pa3BUTHSA BH/IA, THIA, K/Iacca Ha3bIBaeTCs
[TpaBUIBHBIN OTBeT: (UIOreHe3

Ha npumepe 3Tux oty octposa I'ananaroc Y. /lapBiH 3aK/II04IJ/I, YTO CylIeCTByeT
pacxoXjeHue BU/IOB.

[TpaBU/IbHBIN OTBET: BEIOPKH

3aBepmnTe npeaji0)xXeHud, BIIMCaB BMeCTO TOUEK HEOGXO}II/IMBIE T€PMHUHBI A
IIOHATUA

1. [Tpotiecc HerpepbIBHOT0, HAPaB/IeHHOT'0 ¥ HeOOPaTUMOr'0 UCTOPUYECKOT O
pa3BUTHSI )KUBOW TIPUPOJBI — ...
2. COBOKYITHOCTB MOMYJISALUN 0C00eid, CTIOCOOHBIX K CKPeLUBaHUIO C

oOpa3zoBaHWeM I/IOZOBUTOTO TIOTOMCTBA, HaCe ISTFOIIUX OTpe/ie/ieHHbIN apean u
obmagarouux psizioM MophopU3H0I0OrMuecKUX, reHeTUUeCKUX U IKOJIOTHIeCKUX OOIIIX
MPU3HAKOB, — ...

3. COBOKYITHOCTB 0CO0eli 0/JHOTO BHIa, 3aHUMAFOIINX B TIPUPO/Ie OTIpe/e/IeHHYI0
TEPPUTOPHIO U CITIOCOOHBIX CBOOOJHO CKPEIMBATHCS IPYT C APYTOM, -- ...

4. DrneMeHTapHbIM MaTepyasioM JJisl SBOJIFOLIMY SIBJISI€TCS ...

5. [Mpucyiive BceM BUJaM repuoguyeckue U HellepuoAuueckrie u3MeHeHust

YKMCIEHHOCTH 0C00el B MOMY/ISALUSIX, BbI3BAaHHbBIE BIUSIHUEM aOUOTHUYECKUX U
OouoThueckux GakToOpoB, — ...

6. COBOKYITHOCTb T'eHOB (as1esieit) y ocobeid TIOMy/IsILK, TPYIIIbI TOMYJISLUNA WITH
BH/Ia, XapaKTepU3YIOLasiCsl ONpezie/IeHHOW YaCTOTOW BCTPEYaeMOCTH, -...
7. ITepecenienrie ocobeli 3a rpe/iesibl apeasia MaTePUHCKOM MOMYJISLAHN, TT0CTIe

KOTOPOTO cJiefiyeT 0OHOBJ/IeHHe TeHOhOH/Ia APYToH MOy JIsIuK MO0 oOpa3oBaHue
HOBOW CaMOCTOSITe/IbHOM MOMYJISALMY, -- ...

8. Cy1iectBoBaHMe 6apbepoB, MPEMNSTCTBYIOMIMX CKPEIMBAHUIO MEXKY
TIOMYJ/ISILMSIMY O/THOTO W/ Pa3HBIX BUZIOB, @ TaK)Ke BOCITPOM3BOZCTBY HOPMaIbHOTO
TJIO/JOBUTOTO TIOTOMCTBA, — ...



9. V3meHeHVe 4acTOThI BCTPeUaeMOCTH TeHOB B Ma/IOUMC/IEHHOM TTONYJISILIAU B
pe3yJibTare JItOObIX C/TyYaliHBIX TIPUYMH, TIPUBOASIIEe K YMEHbIIIeHUO B Held
Hac/1e,CTBEHHOW U3MEeHUMBOCTH, — ...

10.  Clo>XHBIH MPOI[eCC TPOTUBOPEUUBBIX OTHOILIIEHHH 0COOeH OJJHOTO WK pa3HbIX
BUZIOB MeX/y CO0O0M MM C HeOpraHWYeCKOoW TIPUPOZOM, TIPUBOSLINN K BBDKUBAHUIO
Haunbosiee MPUCIIOCOOIEHHBIX ¥ TUOe MeHee MPUCTOCO0/IeHHBIX, —...

11.  TIponecc u3bupaTenbHOr0 BBDKUBAHUS U Pa3MHOXKEHUSI OPraHU3MOB, BC/I/ICTBHE
KOTOPOT'0 TIPOUCXO/IUT COBEPIIEHCTBOBaHKeE MPUCIOCo0/eHnii 1 00pa3oBaHue HOBBIX
BUJIOB, — ...

12. Twubenb opraHu3moB B nporjecce 60pbOBI 3a CyIIleCTBOBaHHE, TIOCTOSTHHO
MPOMCXOZAIIas B IPUPOJE, — ...

13. ®opma ecTecTBEHHOT0 0TOOPA, MPUBO/SAIIIAS K COXPAaHEHHIO B TTOKOJIEHUSIX
T10J1e3HbIX YK/IOHEHWH OT Cpe/iHel HOPMBI, -

14. ®dopma ectecTBeHHOTO 0TOOPA, MOAJEP>KUBAOLI[ast B TIOKOJIEHUSIX TTOCTOSTHCTBO
CpeJjHel HOpMbI IIPU TMMUHALIMY BCEM YK/IOHEHUH OT Hee, -- ..

15. ®opma ecTecTBEHHOT0 0TOOPA, MOAEP)KUBAIOII[AsA KPaiHUM TPU3HAKK y 0Co0ei
MOMYJ/ISILMM B U3MEHSIFOILIUXCS YC/IOBUSIX CPeibl, — ...

16. CoBokynHoCcTb MOPGhOhH3U0I0rHUeCKUX, TTOBeIeHUeCKUX H| IPYTUX MPU3HAKOB
ocobu, Momy/IsILY Wik BI/Ia, 00eCrieurBaroIiuX ycreX B KOHKYPeHLUH C APYTUMU
OpraHu3MaMH 1 yCTOMUYMBOCTH K BO3/[eMCTBUSIM (haKTOPOB abMOTHYECKO# cpefibl, — ...
17. Okpacka u popma Tena, Jesaroliye pa3/iyHbIX )XUBOTHBIX B COUETaHUM C UX
roBe/leHreM MeHee 3aMeTHbIMU Ha ()OHe OKpY»Karolliei cpefibl, — ...

18. IloppakaTenbHOe CXOZCTBO He3allUILIeHHOI0 OpraHyu3Ma 3aljullleHHOMY WU/Ix
Heche106HOMY — ...

19. DBosmolMoHHBIe TTpeobpa3oBaHysl BHYTPU BH/Ia Ha YPOBHE TOMYJISILIM,
TIPUBOZSILIME K PACXOKAEHHUI0 TIPU3HAKOB BHYTPH, BU/la U BUJ000pa30BaHuio, — ...

20. TlIporiecc o6pa3oBaHUs HOBBIX BUIOB MyTeM U30JISLIMHU TMOMYJ/ISILIUA TIPK pacrajie ee
Tpe’kKHero apeasia — ...

21. TlIporecc o6pa3oBaHUs HOBBIX BU/IOB ITyTe€M OCBOEHHSI HOBBIX MeCT OOUTaHUs B
Tripefiesiax MpeKHero apeasa MomyJ/siLud — ...

22. Tlporecc o6pa3oBaHUs HOBBIX BUIOB B pe3yJibTaTe KPaTHOTO YBeJIMUeHHs Unciia
XPOMOCOM TIPY CKpeL¥BaHUM OPraHM3MOB WU/ U3MeHeHUs YMcia XPOMOCOM B
pesy/bTaTe MyTalih — ...

23. DBOJIIOI[MOHHBIE ITpeoOpa30BaHMsl, TPOUCXOSIIINE Ha HAIBUJOBOM YPOBHE U
TIPUBOJSLIME K TI0SIB/IEHUIO POJIOB, CEMEICTB, OTPSIOB U IPYTUX KPYTHBIX
CUCTeMaTUYeCKUX TPyIl, — ...

24. TlpoucxoxaeHre KaKOH-TH00 CUCTeMaTHYeCKOU IPyIIbl OPraHU3MOB OT eIMHOTO
ob1riero npeaka — ...

25. TlpoucxoxaeHre KaKOH-M00 CCTeMaTHYeCKOU rPyIITbl OPraHU3MOB OT JBYX U
Gosiee MpeIKOBBIX (hOPM B pe3y/ibTaTe COMDKeHNs UX TTPU3HAKOB — ..

26. Pacxok[eHue NPU3HAKOB Y POJCTBEHHBIX OPraHW3MOB B IIPOLIeCCe UX IBOJIIOLIUY,
MPUBOJALEe K BOSHUKHOBEHHMIO HOBBIX CUCTEMaTUUeCKUX TPy, — ...

27. HeszaBucrMoe pa3ByTHe B IIPOLieCCe 3BOJIIOLMU CXOAHbIX IPU3HAKOB Y
HEepO/ICTBEHHBIX T'PYIIIT OPraHMU3MOB IPU OJIMHAKOBBIX yC/IOBUSIX BHELLIHEN Cpe/ibl — ...
28. He3aBucumoe pa3BuTHe B ITPOLIECCe 3BOJIIOLMU CXOJHbIX [IPU3HAKOB Y
O/TM3KOPO/ICTBEHHBIX I'PYIIIT OPraHU3MOB TTPU O/TMHAKOBBIX YC/IOBUSIX BHEIITHEN Cpe/ibl —

29. CXOACTBO B CTPOEHMH OPraHOB WMJ/IM UX YacTel, pasHbIX 110 NMPOUCXO0XAEHUI0, HO
OJJMHAKOBBIX 10 QYHKLUAM, — ...

30. CXOACTBO B CTPOEHUH OPraHOB WJ/IM UX YacTel, OMHAKOBBIX 110 [IPOUCXOKEHUIO,
T. €. Pa3BUBAIOIINXCS U3 OIMHAKOBBIX 3aYaTKOB U MPUCIIOCOOIEHHBIX K BBHITIOTHEHUIO
OJJMHAKOBBIX WX Pa3HbIX QYHKLUN, — ...



31. Hepopa3sBuThle opraHbl, TKaHU U MPU3HAKK, UMEBILHECS Y PeJKOBbIX (JOPM U
yTpaTHBLIMe B [IPOLiecCe 3BOJIIOLMY CBOe 3HaueHue y TOTOMKOB, — ...

32. TlosiBneHre y HEKOTOPBIX 0CO0el JaHHOTO BHU/ja MTPU3HAKOB ITPeAKOB, YTPaueHHBIX B
TrpoLiecce 3BOJIFOLUU, — ...

33. Ilpouecc UHAUBHUAYATBLHOIO Pa3BUTUSL OPraHU3MOB — ...

34. Tlpouecc UCTOpUUECKOTO pa3sBUTHSI OPraHU3MOB — ...

35. 3aKOH KpaTKOro MOBTOPeHUs 3apOo/iblilieBbIMU (JOPMaMH B UHJUBUAYa/IbHOM
pasBUTHH NPOLIECCa UCTOPUYECKOr0 Pa3BUTHSI OPraHU3MOB — ...

36. PesysbTaT ycnexa rpynnbsl OpraHW3MOB B 3BOJIIOLIMU, BHIP&KAIOLUICS B
yBeJIMUeHN YMC/IEHHOCTH 0COo0el, paciiupeHny apeasa ¥ yBeJIMUeHUH Urciia
MO/IYMHEHHBIX CUCTeMaTUYeCKUX TPyMIl, — ...

37. OfuH U3 MyTel 3BOJIIOLMM, XapaKTepU3YIOLMICS MOBbILLIEHHEM Y OPraHU3MOB
YPOBHSI UX OpraHM3alyK, pa3BUTHe TIPUCIOCO0IeHNH IIMPOKOT0 3HaYeHus U
pacivpeHreM cpesibl 0OOUTaHUst, —...

38. OpuH U3 MyTel 5BOJIFOLIUU, CBSI3aHHBIN C TPOHUKHOBEHHMEM OpraHM3MOB B HOBbIe
YCJIOBUSI Cpe/ibl TIPY Pa3BUTHH Y HUX YaCTHBIX MPUCIIOCOO/IeHUM, He CBS3aHHBIX C
TMOBBILLIEHMEM YDPOBHS OpraHu3aLuu, — ...

39. TIlyTb 9BOJIIOLIMH, CBSI3aHHBIN C IPOHUKHOBEHHEM OpraHu3Ma B 6osiee TpPOCTYHO
cpey obUTaHus U yIpolljeHreM CTpOeHusi U 00pasa KU3HHU, — ...
40.DBOJTIOLMOHHBIN YIaZl0K FPYIIbl OPraHU3MOB, BbIDA)KAIOLLUICS B YMEHbIIEHUH
YKMC/IeHHOCTH 0cobell, Cy>keHUM apearna U yMeHbIlIeHUH YKc/ia MOJUYMHEeHHBIX
CcUCTeMaTUYeCcKUX TPy, -

BOl'[pOCLI COGECE,’IOBE]HHH o TemMe: «BBOJHO].II/IH OpraHu4eCKoro Mupa»

1. B ueM 3akmtouaeTcs BOIOLOHU3M ?

2. Ha yem 0CHOBBIBalOTCSI COBPEMeHHbIe JOBO/IbI B I10J/1b3Yy 3BOJIIOLIUU?

3. [ToueMy COBpeMEHHYIO TEOPHIO 3BOJIIOLIMM HAa3bIBAIOT CUHTETUYECKOW U B YeM
COCTOUT ee OT/INUMe OT K/IaCCUYeCKOoro JapBUHU3Ma?

4. B uem 3ak/rouaeTcs CyIIHOCTb COBPEMEHHOIO IIOHWMAaHUS MPOUCXOXKIEHUS
JKU3HU?

5. Kakoii Bk/1azi B pa3ButHe 6uosioruu BHEC K. JTUHHEH?

6. [Touemy crcTeMy KMBOTHBIX U pacTeHUl JlamapKa CUMTarOT eCTeCTBeHHOM?

7. Kak Jlamapk pertian ripo6sieMy " u3MeHUMBOCTH" U " TIpUCTIOCOB/1eHHOCTH ' ?

8. HokakiTe C TIOMOIbI0 TeHEeTHUKH HEeCOCTOSITE/IbHOCTb (WU COCTOSITeNbHOCTD)
3aKOHOB Jlamapka.

9. [MpuaymaiiTe Mo ogHOMY-[Ba TprMepa 0Opa30BaHUSI OPraHOB C TOYKH 3DEHUs
Jlamapka (>kesiaTenibHO Y KUBOTHBIX U PACTEHUM ).

10. KakoBblI IpenochlIKi BOSHUKHOBeHUs yueHus Y. /JlapBuHa.

11. Kak dopMHupoBanich 3BO/OLIMOHHBIE Bo33peHus Y. [JapBrHa.

12. YTo Takoe MCKYCCTBEHHBIN 0TOOP, OPOAa, COPT?

13. Ha ocHoBaHuu uero /lapBuH Ipuiliesl K BBIBOAY O HaJMUMU WCKYCCTBEHHOI'O
orbopa?

14. Oxapakrepu3yiTe MOHITHE «HaKaruldBarolee feficTBre 0TOOpa».

15. Kak 1ipou3BoIUTCS NCKYCCTBEHHBINA 0TOOD?

16. YcnoBus, O6aronpUsATCTBYIOIIME TIPOBEAEHHI0 HCKYyCCTBEHHOro oOTbopa 1o
LapBuny.

17. KakoB MexaHW3M T10poJoo0pasymoiiero M COpTooOpa3syroiiero AelCTBUs
WCKYCCTBEHHOTO 0TOOpa.

18. B uyem T1iposBisieTcs B3aWMOCBSA3b U3MEHUYMBOCTH, HAC/IeACTBEHHOCTH U
WCKYCCTBEHHOTO 0TOOpa.
19. HazoBuTe ¢hopmbl HCKycCcTBeHHOTO 0TOOpa 1o lapBrHYy.

20. B uem oT/iMuve BUIOBBIX afjanTaljii OT OPraHU3MeHHbIX?



21. BbipabaThiBaeT /1 BUJ KakK OWOIOTMYecKas CHUCTeMa CrieljdaibHbie "BUJIOBbIE
ajlanTalyy" WK TIPOCTO aZIalTalluy OT/Ie/IbHBIX 0CO0el OKa3bIBAOTCS TOJIe3HBIMU ISt

BUza?

22. MO>KHO /11 3BOJTFOLIUIO OIKCAaTh Kak TMPOLiecC ajarnTarum?

23.  KakoBBI 3aBUCUMOCTH MEXXy eCTeCTBEHHbIM OTOOPOM U aIallTUPOBAHHOCTHIO?
24.  IlepeunciuTe 3Tarbl pa3BUTHs OPraHUUeCKOr0 MUpa.

25.  Hasosure ¢opMbl U3MEHUMBOCTH U [jaiiTe UX XapaKTePUCTHUKY.

26.  Ha3zoBure opMbI eCTECTBEHHOTO 0TOOpPA U MIPUBEUTE TIPUMEPBI.

27.  TlpuBeauTe TIpUMepHI TPUCIIOCOOIEHHOCTH OpraHu3Ma K YC/JIOBUSIM BHEIIHEH
Cpefbl U JOKaKUTe eé OTHOCHUTEeTbHOCTb.

28.  Kakoa uctopusi popMUpOBaHUs OHATHS O BUJIE.

29.  CdopmynupyiiTe COBpeMeHHbIe Npe/icTaBaeHus o Buze. [laiite onpezeneHue
noHaTus "BuUfg".

30. KakoBbI OCHOBHbBIE CBOMCTBA BU/IOB U UX OCHOBHbIE KDUTEPHUHU.

31. [IpuBefuTe NONYJIALIMOHHYIO CTPYKTYPY BUJA.

32.  Tlouemy momyJisiL{y TIPE/ICTABJISIFOT COOOM 3/1IeMeHTapHbIe SBOJTFOIIMOHHPYIOL[HE
CTPYKTYPHbIe eJUHULbI SBOJIFOLIMOHHOIO TIpoLiecca?

33.  Yro nipejcTaBsitoT C060i BHYTPUBHAOBBIE TPYIITIMPOBKH - TTOIBU/IbI,

TOMYJISILIUM, Pa3HOBUAHOCTH, - TOJIbKO 3aUaTKU HOBBIX BHUJOB WU 3TO U (POPMBI
CYII[eCTBOBaHUS BU/Ia B TIPUPO/Ie, TIPOSIB/IEHNEe eTr0o TPUCIIOCo0IeHus K cpefie 00uTaHus?
34. KakoBa po/ib pa3HbIX (POPM U30/SIL[UU B IBOTHOL[AN ?

35. Yem 3aBepliiiaeTcsi MUKPO3BOJIFOLIMOHHBIN TpOLiecc?

36. Ha3oBUTe 0CHOBHBIE MyTH BUA000pa30BaHUs.

37. [Tepeuniciure KpUTEpUX BUJA.

38. Kak K. JIuHHero yzianocs JoKasaTb pealbHOCTh U YHUBEpPCalbHOCTh BU/A?

39. KakoBo coBpeMeHHOe roHMMaHue Bya? [louemy B HacTosiijee Bpemsi
CyLLeCTByeT MHOTO OIpejie/ieHnl BUja?

40.  Yro ompezensieT TeMITbl BU[000pa3oBaHusi?

41. YKaXuTe B ueM OT/IMUMe Teorpadrueckoro BU1000pa30BaHus, OT
5KO0JIOTMYeCKOro.

42. KakoBa roc/ieioBaTe/TbHOCTh BO3HUKHOBEHUSI U30JISIL[UOHHBIX 0apbepoB MpHu
Pa3IMUHBIX CIIoco0ax BHUA00Opa3oBaHUs?

43. Kakue (hakTopbl 5BOJIIOLIMY UMEIOT 3HaUeHHWe U KaK OHU JIeHCTBYIOT B MpoLiecce
BU/I000pa3oBaHus?

44. "DBOMIOIMS JKM3HW Ha 3emje COMpPOBOXKZaiach Tlapa/jie/lbHOW 3BOOLHen
WHAUBUYyanbHOro pa3sutus”. Kak Bel 310 noHuMaere?

45, Kak Bbl moruMaere mnpuHIUN AuddepeHdalid U WHTerpanuu? OObsICHUTE
OHTOreHe3 U (pusioreHe3 ¢ MOMOLLbIO 3TUX MPUHLIUIIOB.

46. CpaBHuUTe 3Talbl OHTOreHe3a, Bbl/e/isieMble O0TaHUKaMH U 300JI0TaMH.

47. KakoBbI Kap/iiHabHble TYTH 3BOJIIOLIMM OHTOT€He30B PaCTeHWH U )KUBOTHBIX ?
48. UTo 3HAUMT " IBOJIIOLUSA IBOOLMU"'?

49. Kak Brl noHMMaeTe HeorpaHU4eHHOCTb BOJIFOLIMOHHOrO TIpoLjecca?

50. B uem criemuika 5BOMOLUY pacTeHU?

51. HasoBurTe rj1aBHbIe HarlpaB/ieHWs B 3BOJIIOLIUY, [IPUBEUTE [IPUMEDBIL.

52. [Havite onpejeneHre Makpo- U MUKPO3BO/OLMUA. KakOBO COOTHOLIEHHWe MexIy
MakKpO- ¥ MUKPO3BOJIFOLIEMN?

53. Ha3zoBuTe 3/1eMeHTapHble eJUHULIbI, SIBJIeHUs], MaTepuas U (DaKTOPbI IBOJTIOL[MH.
54. Iaiite orpesiesieHNs aHareHesa U KiagoreHesa. ECTb M pasHuLja MeXzay 3TUMH
rporieccamu?

55. Yrto BBl 3HAeTe O CKOPOCTU 3BoMOLMU? Kak BBl IOHUMMaeTe MeXaHU3M
BHZI000pa3oBaHUs?

56. O6partrma s 3BosmoLus? [loueMy BHZBI YCTOMUMBEI, KAKOe 3TO MMeeT 3HaueHHe

JUIS1 3BOJIIOLIMU?



57. [TpoucxoauTt 1 0Opa3oBaHHe HOBBIX BUJIOB B COBPEMEHHYHO 3T0XY?

58.  MO>XHO /i1 CUATaTh HOBBIMH BU/IaMU OPTraHU3Mbl, CO3/laBaeMble TeHHOU U
KJIETOYHOW UH)KeHepuen?

59. KakoBa poJib TeOpHH 3BOJTIOLIMY B OUOJIOTMM U B TIPAKTUUYECKOH /1eSITe/TbHOCTH
yesioBeKa, CBSA3aHHOM C paCTeHUSIMU U KUBOTHBIMU?

60. Korga cranu vHTepecoBaThCs TIPOUCXOXKAEeHHEM desioBeka? [Touemy mpoOsiemMbl
AHTPOTIOTeHe3a 1 pacoreHe3a MPUBJ/IEKAIOT Takoe 00/IbIlIoe BHUMaHKe ceifuac?

61. B ueMm 3ak/rouaeTcsi KOHLENLUS )XKUBOTHOT'O TIPOUCXOKIEHUsST uesioBeka? Vmeer
JI1 OHa Jl0Ka3aTesibCTBa? V3BeCTHbI /iU ApyrUe (albTepHAaTUBHbIE) KOHLIETIL[UN?

62.  HasoBuTe CBOMCTBa, 10 KOTOPBHIM Ue/IOBE€KA OT/IMUAOT OT XKUBOTHBIX. MoOryT /in
COBpeMeHHbIe YesloBeKooOpa3Hbie 00e3bsHbI 3BOJIFOIIMOHUPOBATh B CTOPOHY YesloBeKa?
63. KakoBO 3HaueHue HCKOIlaeMbIX OCTaHKOB B HM3yueHUH aHTpororeHe3a? Kakosa
POJIb APYTHUX OMOJIOTUUECKUX HayK B U3yUeHHUH aHTpOIIoreHe3a?

64. HaszoBuTe OCHOBHBIE 3Tambl aHTporioreHesa. MOXHO JiId  [IOCTPOUTH
5BOJIFOL[MOHHbIE Psi/Ibl B MPUMEHEHUU K YesIOBeKy?

65. Kakoe 3HaueHWe B 3BOJIIOLIMM 4e/IOBEKa MMeJIO TIOsIBJIeHUEe MPSIMOXOKIEHUS U
pa3BUTHeE TOJI0BHOT0 Mo3ra?

66. B uem 3akmouarorcs ocobeHHocty H.habilis, kakoB ero Bo3pacT U MOXHO /1
CUUTaTh €ro 3BOJIFOL[MOHHOW JIMHKelN Ha TTyTH K H.sapiens?

67.  Ilepeuncnure dakTOpHI aHTpPOIIOreHe3a, 00paTUB BHUMaHKe Ha crieliudruyeckue.
68. Korga M Kak ecTecTBeHHbIM OTOOp [lefiCTBOBa/i B 9BOJIIOLMM UejioBeKa?
[JelicTByeT M ceiiuac eCTeCTBEHHBIM 0TOOD B MOMYJISALIUSAX UesioBeKa?

69. KakoBa po/ib TpyZia B aHTpOIoreHese?

70.  Kak BbI TOHMMaeTe OMOOTMYeCKYIO U COLIMAIBHYIO CYIIIHOCTb YesioBeKa?

71. EcTe 11 pasHulla MeXJy TepMHHaMH «BUI» M «paca»? Ecau nmeercs, TO
TIOKa)KWTe ee Ha IByX-TpeX rpuMepax.

72.  TlpuBeguTte cCyljecTByOIIMe Kiaccuukaiuu pac. Ha3oBuTe OCHOBHBIE pachl

pozia uesioBeueckoro. UTo BK/Ia/IbIBAIOT B TIOHSITHUS «CTapble» U «HOBbIe» packi? C Kakoi
CKOPOCTBIO TIPOUCXOJUT pacoreHes?

73. [TepeuriciiTe (akTophl pacoreHe3a. B uem 3ak/touaeTcsi pa3nuuue B JeHCTBUU
ecTeCTBEHHOT0 0TOOpa MpHY BH000pa30BaHUU U pacoreHese?

74. CyllecTBylOT JIA  «4YUCTbIe» packl? B dyem 3akiatouaeTcss  Hay4dHast
HeCOCTOATe/NbHOCTb pacru3ma?

75. YTO MOHUMAIOT MO, KOHCTUTYL[MOHA/IbHBIMUA TUMaMM rofieii? Kakue Bbl 3HaeTe
K/lacCU(UKALMU KOHCTUTYLIMOHAIbHBIX TUIIOB M HACKOIbKO OHU COBEpIIIeHHbI?

76. YTo BbI MOHMMaeTe M0, reorpauueckoii U3MeHUMBOCTBLIO uejioBeKa? EcTb yu
pasHuLa MeXXJy reorpauueckoi v 3K0JI0rMuecKoi U3MeHUUBOCTBIO UesioBeKa?

77. HaiiTe oripesiesieHWe TOHSATUSIM «aKcelepalusi» M «CEeKY/SIPHbIA TpeHI» |
TpUBeJITe COOTBETCTBYIOLLME MPUMEpHI.

78. He yracuet nu B Oyaymem Bug H. sapiens 1mojo6HO ToMy, KaK B XO/ie 3BOTHOLIUA
yracjid MHOTHe BU/ibl JPYTUX JKUBbBIX CYLeCTB?

79. ['unoTessbl 0 IPOUCXOKIEHUU KU3HU Ha 3emiie. KpealjuOHU3M.

80. ['unoTe3a caMOIIPOU3BOJILHOTO 3apOXKe€HUS )KU3HU

81. ['unoTe3a naHcriepMum.

82. I'urore3a GUOXUMUYECKOU IBOJTIOL[UH.

83. I'unore3a abMOTeHHOTO 3aPOXKIEHUST XKU3HMU.

84. JTan XUMUYEeCKOU 3BOJIIOLMM. bruosornueckuit star 3BOJFOLIAN.

85. I'nnoresa NpoMCXOXK4eHUs 3yKapuoT.

86. [Tonsartue sBomoruu. IIpeamecrsennuku Y. JlapBuHa.

87. Pa3BuTHe 1MaseoHTOI0TMH, aHATOMUH U SMOPHOIOrUH

88. OcHoBHbIe nos10xeHus Teopuu Y. [JapBuHa.

89. Bug, ero kpurepuu.

90. [Monynsaumum. 'eHeTHUeCKuM COCTaB MOMYJISALIAN.



91.  Bopsba 3a cymecTBoBaHue U ee (HOPMBI.
92. EcrecTBeHHbII 0TOOD ¥ €ro popMBbIL.

93.  Craauu BUA00Opa30BaHMs.

94, Makpo3BoJIrOLMs U ee [oKa3aTebCTBa
95. TuIbI 5BOJTIOLIMOHHBIX U3MEHEeHUM.

96.

I'naBHBIE HallpaBJ/IEHWA 3BOJIFOLIUH OPTdHUYECKOI'0O MHPd.

BOl'[pOCbI KOHTpOJ’[bHOﬁ paﬁOTbl 10 TeMe « BBOJ'IH)I]I/IH OpraHu4YeCcKoro Mumpa».

Bapuanm 1.

1. PackpotiTe cyTh 3Bo/itoLIMOHHOM Teopuu 2K.b. Jlamapka.

2. OxapakTepu3syuTe reorpauueckye J0Ka3aTeabCTBa 3BOJIIOLIMH.

3. [aiiTe xapaKTepuCTUKYy (JopMaM ecTeCTBEHHOro 0TOOpa U MprBeIUTe MPHUMepBI.
4. MUKpPO3BOJTIOLIUS: PACKPOWTE TOHSITHE U OCHOBHbIE XapaKTePUCTUKHU.

5. [laiiTe XapaKTepUCTUKY CTaJui aHTPOIIOreHe3a.

Bapuanm 2.

1. PackpotiTe cyTh 3BOJItOLIMOHHOM Teopuu Y. [lapBuHa u A. Yoseca.

2. Oxapakrepu3yiiTe SMOpHOJIOrMUeCKre /J0Ka3aTeIbCTBA IBOJTFOLUM.

3. PackpoiiTe noHsiTHe BU/J|, BUj000pa3oBaHue, Kputepun Brua. HazoBure dopmbl
BH1000pa30BaHus U MpUBeJUTE TIPUMepHI.
4. Makpo3BO/IOLMS: PACKPOMITE MOHSATHE U OCHOBHBIE XapaKTePHUCTHKHU.
5. [1epeuncivre (akTOpbl aHTPOIIOTeHe3a U 0XapaKTepu3ynTe Ux.

Tabsmna 3 — Kpurepuu oneHKH copMHUPOBAHHOCTH KOMIIETeHIHI

Kop v HariMeHOBaHe
WH/IMKATopa [JOCTHXKeHHs
KOMTIIeTeHIUH (4acTu
KOMIIeTeHI1H)

Kpurepuu otieHruBaHUs c(HOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acTH KOMITeTEHLINM)

Ha 6a30BOM ypOBHe

Ha INOBBINI€EHHOM YPDOBHE

COOTBETCTBYET OLI€HKe

COOTBETCTBYET OL|€HKe

COOTBETCTBYET

«y[IOBJIETBOPUTE/IHO» | «XOPOLIIO» OLIEHKe «OTJTUYHO»
50-64% ot 65-85% oT 86-100% ot
MaKCUMaJibHOro 6asia | MakCMMasibHOro 0ajuia | MakKCUMaabHOTO
bamna
3HaTb: KpaTtkyto ucroputo | Ilokasan 3HaHUe ITokaszan rosiHOe ITokazan
reHeTUKH, 3aKOHbI OCHOBHOT'O 3HaHUe BCECTOPOHHee,
reHeTHUKH, XPOMOCOMHast MPOrpaMMHOT0 TIPOTPaMMHOTO cucTeMaTUyecKoe
TeopHsl HaC/IeJICTBEHHOCTH, | MaTeprasa 06 HUCTOpPUM | MaTepuana 00 U T1y00KOe 3HaHHe
BU/bI MyTalvid, (opMbI TeHeTHKH, 3aKOHaX HCTOPUU TeHeTHKH, TIPOTPaMMHOT0
Pa3MHOXKeHUsI OPTaHU3MOB, | TeHeTHKH, 3aKOHaX TeHeTHUKH, MaTepHara,
MUKPO3BOJTFOLIHS, XPOMOCOMHOM TeOpUsi | XPOMOCOMHOM TeOpHsi | yCBOeHHe
MaKpO3BOJTFOLIHS, HacJ1eICTBeHHOCTH, HacJ1eICTBeHHOCTH, OCHOBHOM
OIJIOIOTBOPEHUE Y BU/IbI MyTaLui, (OpMbI | BUBI MyTalUH, JIUTEepaTyphl U
JKUBOTHBIX U PACTEHHH, Pa3MHOXKEHHsT (hopMBI Pa3MHOXKEHUST | 3HAKOMCTBO C
OHTOT€eHe3, TTePUO/IbI OpraHu3MOB, OpraHH3MOB, JIOTIOJTHUTETHHOM
oHTOreHe3a. ['nrore3bl MUKDPO3BOJTFOLINS, MUKDPO3BOJTFOLIHS, JIUTEPaTypPOM.
TIPOMCXO’KEHHS )KU3HUA Ha | MAKPO3BOJTFOLINS, MaKpO3BOJTFOLIVS, W3naraer
3emiie, SBOJTFOLIHIO OTJIOZIOTBOPEHUE Y OTJIOZIOTBOPEHHE Y MaTepHas B
6uochepsl JKUBOTHBIX U PACTEHUH, | )KUBOTHBIX U JIOTUUeCKOU
YMeTb: IPUMEHSITh OHTOT€eHe3, TTePUOJIbI pacTeHUi, OHTOTeHe3, | IMOC/IeI0BaTeTbHOC
OCHOBHBI€ 3aKOHBI OoHTOreHe3a. ['UIOTe3bl | MEePUO/IbI OHTOTEHE3a. | TU, XOPOILO
HaCJIe/ICTBEHHOCTH U TIPOMCXOKEHHUS )KU3HN | ['MImoTe3sl OPUEHTHUDPYeTCs B
WM3MEHUUBOCTU B Ha 3emJie, 3BOJTIOLIUIO TIPOUCXOKEHUS W3/1araeMoM

300TeXHUU; UCTIOb30BaTh
MeTO/Ibl TeHeTUUeCKOT 0,
LIMTOJIOTUYECKOTO,

6uocdepst
Bnageer meromamu
rOpUI0/IOTHUECKOT O,

>KU3HU Ha 3emiie,
3BOJTFOIHO Orochepbl
Bnageer meromamu

MaTrepuase, MOXKeT
JlaTh 000CHOBaHHE
BbICKa3bIBa€MbIM




TOMYJIALMOHHOTO aHA/TM30B
B [IPAaKTUYeCKON
JesITeNTbHOCTY;
TJIaHUPOBaTh HayuHble
WCCIIeIoBaHMs.

Bnagets: MeTogamu
rubpu0/0r1uecKoro,

LUTOreHeTUUeCKOro 1
MOMY/IALIMOHHOTO
aHasmM3a, HO
WCTIBITHIBAET
3aTpy/JHEeHUs B
MIPYMeHeHUHN MEeTO/I0B
B rpocdeccroHaTbHOM

ruOpUI0IOrHUeCcKoro,
LUTOT€HEeTUYECKOTO U
TOMYJISILIMOHHOT O
aHayM3a, XO0poLlo
OPHUEHTHUPYETCS B
yueOHOM Marepuare,
W3/1araeT Matepuas B

L[UTOT€HeTUYEeCKOT0 1 JlesiTeTbHOCTH JIOTUYeCKoi
MOMY/ISI[UOHHOTO aHamu3a, | [1pu usnoxkeHUn 1oC/e10BaTe/IbHOCTH,
TIPUHLIUIIAMU pellleHuUs yueOHOr0 MaTepuana 0/JHaKO TpU OTBeTe
TeOopeTUUYeCKUX JIOTTyCKaeT HeTOYHOCTH, | JOMyCKaeT
Y TIPAKTUUECKUX TUIOBLIX U | U3/1araeT ero HeroJyiHO U | HeTOUHOCTH.
CUCTEeMHBIX 3a/1ay, Heroc/e/j0BaTe/IbHO,
CBSI3aHHBIX C HCITBITHIBAET
rpogeccuoHaIbHOU CJI0’KHOCTH C
J1esITeNTbHOCTBIO. 000CHOBaHUEM

BbICKa3aHHBIX

CY>K/IeHUM

CY>K[I€HHUSIM.

3 OIIPEJEJ/IEHUE PE3YJ/IBTATA
IMMPOMEXYTOUYHOHN ATTECTAIIUA

(DOPM(:I HPOMe)KYTOHHOﬁ dTTeCTaliyy 1Mo JUCHUIIJIMHEe 3a4eT.

OLEHOYHBIE MATEPUAIJIBI 1 CPEANCTBA /I [IPOBEPKUN
C®OPMMPOBAHHOCTY KOMIIETEHLIVI

OIIK-1 Cmoocoben

onpeaeaTb

OHMo/I0rHYeCKUN

CTarTyc,

HOPpMaTHBHbIE

OGIJ.IEKJII/IHI/I'-IECKI/IE MOKa3aTe/In OPrdHOB U CUCTEéM OPrdHU3Md )XMBOTHbBIX, d TdKXKe
Ka4eCTBd CbIPbiA U MNPOAYKTOB )KHBOTHOI'0 1 PACTUTE/IBHOI'0 MPOUCX0XXKAECHUA

3a/jaHuA 3aKPbITOr0 TUIIA

1. CemeiicTBa 00beJUHAIOTCA B CHCTEMaTHKE. ..

Bbibepume HeCcKo/IbKO Npasu/ibHbIX 6APUAHMOS U3 NPeOI0HCEeHHbIX 8APUAHMOB8 0MEemos
+pacTeHu — B MIOPSIIKU

+>)KUBOTHBIX — B OTPSIZIbI

pacTeHUl — B OTPs/IbI

JKUBOTHBIX — B TIOPSIIKA

JKUBOTHBIX U PACTEHUM — B OTPSIZbI

2. CoiicTBa ¥ (PyHKLIMHU 0€/IKOB ONpee/IAI0TCS:

BU/IOM OpraHu3ma

TIJIOTHOCTBIO YTIAaKOBKH T'JI00YJIBI

+T10C/1eJ0BaTe/IbHOCTBI0 aMUHOKHCIOT

MeTOoZaMU CHHTE3a

3. 'oM03UroTHBIN OPraHu3M:

+ obpa3yeT O/[UH THII rameT

obpa3syer JBa THIa ramet

+COZIEP>)KUT OJTAHAKOBBIE ajljie/TbHbIe TeHBI

+ He ZIaeT pacIleryIeHus TIPU CKPEIMBaHUM C aHAJIOTMUYHOM TI0 TEHOTHUITY 0COOBI0
JlaeT paclrerieHue TPy CKPeIMBaHUU C aHAJIOTUYHOM 110 TeHOTUITY 0COObBIO.

BHAHHI/IH OTKPLITOI'0 THUIIA



1. Metop ucciegoBanus B 0M0/I0rMH, HMUTHPYIOIIHI MPOLeCChl, KOTOPbIe He/Ib3s
00HApY)XUTH NMPH HEMOCPEACTBEHHOM MX HA0/II0/{eHUH — 3TO .
ITpaBU/IBHBIM OTBET: MOZE/IMPOBaHUE

2. Tun NuTaHus NOKPHITOCEMEHHBIX PacTeHU! .
[TpaBU/bHBIN OTBET: aBTOTPOGHBIN

3. IIponecc HCTOPHYECKOr0 pa3sBUTHA BH/Q, THIIA, K/IacCa Ha3bIBaeTCsA

[IpaBu/bHLIM OTBeT: (huoreHe3

4. Ha npumepe 3THX nTuL ocrposa I'asianaroc Y. /lapBuH 3aK/1104u/1, 4YTO
Cyll[eCTByeT pacxo’K/ieHrue BU/I0B.

[TpaBU/IBbHBIN OTBET: BBIOPKU

5. ®aKTophbl, yBeIMUMBaIOIHe YacCTOTY BOSHUKHOBEHHSI MyTaluH, BbI3bIBasi
usMmeHenus B /IHK, Ha3bIBaroTCA .

ITpaBU/IbHBIN OTBET: MyTareHsl

6. I'eHOoTHIIOM Ha3bIBaeTCsl COBOKYITHOCTD .

[TpaBU/IbHBIM OTBET: T€HOB

7. Ilponecc cuHTe3a Ge1ka Ha pudocoMax NpM yyacTuu HH(GOPMAI[UOHHOI,
TpanciiopTHou PHK u apyrux ¢pakropoB Ha3biBaeTcs .

[TpaBU/IbHBIN OTBET: TPAHC/ISLUS

8. B monekyne JHK TtumMuu/i0Bble HYK/IeOTHAbI cocTaBasaT 10% ot obmiero
KommuecTBa. Ompejie/luTh NPOIEHTHOE CO/iep)KaHHue APYTUX BHU/I0B HYK/I€OTH/OB
(omeem nosicHume).

[TpaBunbHBIM oTBeT: CorJiacHo npaBuia Yaprpadpda A=T, I'=1]

OTCIO/]a a/IeHU/IOBBIX HYK/1eOTUTOB TOXKe 10%, COOTBeTCTBEHHO Ha JI0/1F0 HYK/IeOTUI0B
COJleprKalliuX a30TUCThble OCHOBAHUS T'yaHWH U LIUTO3MH npuxogutcs 80% (Bmecre),
COOTBETCTBEHHO I'yaHU/I0BbIX 40 % U LuTUAUMI0BBIX TOXe 40%

A=10%, I1=40%, I'=40%

OKoHuaTe/IbHbIE pe3y/IbTaThbl 00yueHus (GopMHUpPOBaHUA KOMIIETeHI{HIA)
onpe/e/IAITCSA MOCPe/CTBOM MepeBoja 0a/10B, HAOpaHHBIX CTY/JeHTOM B mporecce
OCBOEHHUA JUCLUIIUHBIL, B OLIeHKH:

— 6a30BbIN YpoBeHb CPOPMUPOBAHHOCTH KOMITETEHL[UN CUMTAeTCS JOCTUTHYTHIM eClu
pe3y/bTaT 00yueHUsi COOTBETCTBYeT OLleHKe «y/I0B/IeTBOpUTebHO» (50 10 64
PEUTUHTOBBIX OalioB);

— MOBBILIEHHbIN YPOBeHb CHOPMUPOBAHHOCTH KOMITeTeHL[Y CUUTAeTCSl IOCTUTHY THIM,
€CJTH pe3yJibTaT 00yUeHUsi COOTBETCTBYET OLleHKaM «X0pOIIo» (65-85 peUTHHTOBBIX
0as710B) ¥ «OT/IMUHO» (86-100 peHTHHTOBBIX OAJIIOB).

4 TIOPAIOK ITPOBEJIEHNSA IIOBTOPHOM
IMPOMEXYTOYHOM ATTECTAIIIN

dopMa NpOMeXyTOYHOM aTTecTaly M0 JUCLIUIIMHE 3a4eT.
[ToBTOpHAsT  NpOMeXyTouyHast  aTrrecrayuss MO  JUCLHUMIUVIMHE  TIPOBOAUTCA  C
WCTIO0/Ib30BaHMEM 33/laHUN /71 OL|eHKH C(HOPMHPOBAHHOCTH KOMIIeTeHL[Mi Ha 6a30BoM
YPOBHEe I0 BCeM TeMaM, BXOJSAIIUM B CTPYKTYPY JUCLMIUIMHBI 38 CEMeCTp, 0 UTOraM
KOTOPOTO CTYZIeHT UMeeT aKaleMAYeCKyH0 3a/l0/DKeHHOCTb.
IIpumeuaHue:
[ononHuTe/TbHbIE KOHTPOJIbHBIE WCIIBITAHUS TIPOBOASATCS /sl CTY/€HTOB, HaOpaBIIMX
MeHee 50 OGammioB (B coorBeTcTBUM C «IlofOXKeHHeM O MOJY/IbHO-PEHTHHIOBOU
CHUCTEME»).



OuneHouHble MaTepHa/bl U CPeJCTBA NPOBe/eHUs MOBTOPHOM IPOMEKyTOUHOU
arrecranuu

Onpoc no Temam:

Bonpocbl 0515 onpoca:

Yro uzyuaet 6uosorus? CTpyKTypa OHOIOTHH.

CBs13b OM0JI0TUH C APYTHIMU HayKaMHU.

OCHOBHbIe HarpaBJieHHs pa3BUTHSI COBPeMeHHOW OHOIoTHN
PasButure 6uonoruu B AHTUUHBIN riepuos, B CpeHue Beka U Onoxy Bo3poskaeHusl.
Pa3Butue 6uonoruu B nepuog HTP u nocnenytomye repruopt
MeTo/p! iCCTe0OBaHNM B OMOIOTHH.

[MousATHE 06 3KCIIepuMeHTaIbHOM MeTo/le U ToueMy OH MOy4YusI Haborbliiee
pacrpocTpaHeHue.

OrnipefiesieHre >XU3HM.

Ha3oBure (yH/1aMeHTaIbHbIE CBOKCTBA )XKUBOTO.

YPpoBHUM OpraHu3anuu XUBOM MaTepuH.

MoseKynsipHbIM YPOBEHb XKU3HU.

KreTouHblil ypOBeHb KU3HHU.

OpraHu3MeHHbIN YPOBEHb XKU3HU.

[TonyAsiiMOHHO-BUI0BOM YPOBEHb XKU3HMU.

OKOCUCTEMHbIN YPOBEHb JKHU3HU.

BbuocdepHbIi ypoBeHb )KU3HU

[aiite oripeiesieHue TOHATHS «00II[asi OMOIOTHs».

[aiiTe onpesiesieHre TIOHITUS «KU3Hb».

[TpuBeguTe IPUMEPHI MPAKTUUECKUX AOCTWKeHU Ha 6a3e pa3BUTHS OHOIOTUU.
Boga 1 ee ponb B )KU3He[eATe/IbHOCTU K/IeTKU

MuiHepasbHbIe BellleCTBa U UX POJIb B KJIeTKe.

YrneBozbl M UX KnaccU(UKarusl.

@DYHKLUU yTJIeBOJ0B

JIunyapl ¥ UX POk B )KU3HEJesATe/IbHOCTU KIIeTKU

Benku ux crpoeHune

Knaccudukaius 6ekoB. YpoBHU OpraHu3alyiu 0eTKOBOW MOJIEKY/IbI.
O yHKIMM Oe/TKOB.

Hyxk/ierHOBbIe KUC/IOTBI ¥ UX THUIIBI.

Crpoenue [THK.

Ctpoenne u tinbsl PHK

AT®. Crpoenvie. DyHKIMY.

MemOpaHbI K/IeTKU. SIIpo KIeTKH.

[uTora3ma Ki1eTKd. PHOOCOMBI

JHJoI1Ia3MaTruueckast cetb. Kommekc I'onbaku. JIN30COMBI
Mwtoxongpuu. [Tnactuapl.

ITpokapuoTtsl. CTpoeHre v 06MeH BelllecTB IPOKapHOTOB.

Posib GakTepuii B IPHUPOZE U >KU3HEIeATeTbHOCTH UesIOBeKa.
CXO0ACTBO ¥ pa3nuurie B CTDOEHUH K/IETOK PACTEHHM, JKUBOTHBIX, 1 TPUOOB.
Hexknerounsie ¢hopmbl >ku3HA. Bupychl 1 6akTeprodary.

['urioressl 0 MPOUCXOXKAEHUM XKU3HU Ha 3emJie. KpealjuOHU3M.
['unoTte3a caMONpOX3BOILHOTO 3apOXKJEHUS JKU3HU

['urnoresa nancnepmuy.

I'unore3a GUOXUMUYECKOU IBOJTIOIUH.

['unore3a abMOT€HHOTO 3aPO>KEHUS XKU3HU.

JTan XUMUYEeCKOU 3BOJIIOLMM. brosornueckui star 3BOIOLAN.
'MnoTte3a NpoMCX0KAeHUs 3yKapuoT.

[Tousarue ssomoruu. IpeamecrsenHuku Y. JlapBuHa.

Pa3BuTHe Ma/IeOHTOIOTHH, aHATOMHUH U IMOPUOJIOTHH



OcHoBHbIe noiokeHus Teopur Y. [JapBuHa.

Bup, ero kpurtepuu.

[Tonynsumu. I'eHeTHUeCKH COCTaB MOMYJISLIUU.

Bopnba 3a cyujectBoBaHue U ee GOPMBI.

EcrecTtBeHHBIN 0TOOD U ero (GOpMBL.

Craguu BUZ00Opa3oBaHwUsl.

Makpo3B0JIIOLUSA U ee [loKa3aTe/IbCTBa

TUIbI 3BOMIOLIMOHHBIX U3MEHEeHU.

I'naBHBIE HarpaB/ieHUs 3BOFOLIMA OPraHUYeCKoro MUpa.

«3auTeHo» — BBICTABJISIETCS CTYAEHTY, KOTOPbIM NPaBU/ILHO Y JIOTUYECKU BEPHO
u3naraet y4eOHbIi MaTepuras, 0000111aeT ¥ aHaMM3UPYeT MOoTyUeHHYI0 HHPOPMaLUIO,
JieJlaeT U3 3TOT0 MPABU/IbHBIE BBIBO/BI, YCIIEIIHO TIPUMEHSIET TeOpeTUUeCKre 3HaHUs K

penieHrIo IIPAKTUYeCKUX 3aa4.

«He 3auTeH0» BBLICTaB/ISIETCS CTY/IEHTY, UIMEIOIIEeMY Cepbe3Hble IPo0esibl B 3HAHUH
yuebHOro Marepuarna, J0MycKaroleMy NMpUHLUITHAIbHbIe OIIUOKY TPY BBITIOJTHEHUN
TIpelyCMOTPEeHHBIX TIPOrpaMMOi KOHTPOJIbHBIX 3a/laHuH, TeCTOB. Y POBeHb 3HAHUM
He/locTaToueH Jyisl AabHelel yueObl v Oyayiieid mpodeccroHanbHOM J1esiTeTbHOCTH.

Tabsmna 5 — Kpurepuu oneHKH copMHUPOBAHHOCTH KOMIIETeHI{HI

Koy v HarMeHOBaHWe UHAUKATOPA AOCTHKEHUS
KOMTIIeTeHI[1UU
(4acTv KOMMeTeHI[1K)

KpuTepuu orieHUBaHUS
c(hOpMHPOBAHHOCTH KOMITeTEHLIUN
(4acTy KOMMeTeHI1M)

Ha 06a30BOM ypOBHe

COOTBETCTBYET OL|eHKe
«yAoBieTBopUTebHO» 50-64% 0T
MaKCUMaJibHOro 6asia

3HaTb: bronorus Kak 0CHOBa Ce/IbCKOX03SIICTBEHHOT O
TPOU3BO/ICTBA, HayKa Kak cdepa uesoBeueckou
JlesiITe/IbHOCTH, HayYHbIN MEeTO/I, MeTO/bl UCII0/Ib3yeMble
B OMO/IOTHY, B 300TeXHUUYECKOH /1esiTe/IbHOCTH, JTarlbl
HayuyHOT'0 MCCJIe[IOBaHKsl, CYLJHOCTb )KU3HH, CBOMCTBA
JKMBOTO YPOBHU OpraHu3aljiy MaTepuu, OCHOBbI
CTPYKTYPHOU OpraHu3alyiy XKUBBIX CUCTEM,
XUMUYECKUW COCTaB K/IeTKU, CTPOEHUE K/IeTKU, TTIOHSATHS
roMeocTasa, MeTabo/IM3Ma, SHepPreTHUecKuii oOMeH
K/1eTKU. KpaTKyto UCTOPUIO TeHeTUKH, MeTO/Ibl
WCCIe[JOBaHUM, 3aKOHbI TeHeTUKH, XDPOMOCOMHasi Teopusi
Hac/1e[JCTBEHHOCTH, BU/bl MyTalMi, (OPMBI
Pa3MHOKeHHsI OPraHU3MOB, MUKPO3BOJIIOLIUS,
MaKpO3BOJIIOLMS, OTJIO/JOTBOPEHUE Y )KUBOTHBIX U
pacTeHWi, OHTOTeHe3, TIepUo/ibl OHTOreHe3a. ['nnoressbl
TMIPOMCXOXKeHUsI )KU3HU Ha 3emie.

YMeTb: XapakTepr30BaTh YPOBHU HayUHbIX
HCC/Ie/JOBaHUM, METO/IbI NCC/IeJOBaHUM B OHMO/IOTUH U
300TeXHUH, IPUMEHSITh M0TyYeHHbIe 3HaHUS B
HCC/IeI0BATe/IbCKOU U MPAKTUYECKOU [1eATe/IbHOCTH
300MH)KeHepa MPUMeHSITb OCHOBHbIE 3aKOHbI
Hac/1e/ICTBEHHOCTH Y U3MEHUYMBOCTH B 300TeXHUU;
WCII0/1b30BaTh METO/[bl FeHETUUeCKOT 0,
L[UTOJIOTUYECKOT 0, MOMY/ISILIUOHHOTO aHA/TM30B B
MPAKTUUeCKOH ieaTeTbHOCTH; TJIAHUPOBAaTh HayuHbIe

BJ/laJieeT MaTepuasoM 10 TeMaM
JUCLIUT/IMHBL, HO UCTIBITHIBAET
3aTpy/iHEeHUsI B TIOMCKe U aHa/ln3e
vH(MopMaLuu A/is pelleHust
MOCTaBJ/IEHHOM 3a/jauH.




WCCIIeIOBaHMS.

BnazeTh: 6a30BbIMU Mpe/ICTaBIEHUSIMU 00 00X
3aKOHOMEPHOCTSIX MIPUPOJHBIX CUCTEM,

HaBBIKaMH PabOThI C MUKPOCKOTIOM, /Ie/IaTh STUYECKYHO
OLIeHKY MeTO/IOB MCC/IeZIoBaHUsI B OMOIOTHH U
OMOTeXHOJIOTUM MeTOJaMH THOPU0IOTHYeCKOro,
LUTOreHeTUUeCKOT0 1 TMOMYJ/ISILIMOHHOT 0 aHa/u3a,
TIPUHLIUTIAMU PeIleHHsI TeOPeTUYeCKUX

Y TMPAKTUYeCKUX TUTIOBBIX M CUCTEMHBIX 3a/]au,
CBSI3aHHBIX C TIPO¢eCCHOHATBHOM [IesITeTbHOCThI0
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