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@®OHJ, OLEHOUHBbIX CpeJACTB TpeJHa3HaueH JJig OLeHUBaHUsI C(POPMUPOBAHHOCTU
KOMITeTeHI[UM M0 AucLUIiMHe «buonorusi» Ajsi CTy/IeHTOB HarpaB/ieHusi TI0/TOTOBKU
36.03.02 3ooTexHuss Npoduas TOATOTOBKH «['eHeTHWKa, cejieKlusd W OMOTeXHOIOTHs
JKUBOTHBIX» OUHOM W 3a04HOM (hopM 00yueHusl.

Coctaeuresib K.0.H., gorjeHT Kanbin Tamapa BacuibeBHa

TaMa pa MopanucaHo uMppoBoI NofNUCHIO:

Tamapa BacvnbeBHa Kanbiw

BacunbeBHa Kanblll fata:2026.04.13 18:20:43 +03'00°
/Kangi T.B./

@oH/, OLIEHOUHBIX Cpe/ICTB YTBEP)KJEH Ha 3ace/laHMM KadeJpbl aHaTOMUH, (PU3UOTIOTUM U
OMOXMMUH KUBOTHBIX UM. ripodeccopa J.D. JIo)KKuHa.

[Tpotokos Ne 8 oT «14» anpens 2026 r.

Ce preﬂ Ban ep beBWY MoanucaHo uudposoii noanucbio:

Cepreit Banepbesny bapmunH
ba PMUH [Nata: 2026.04.14 12:08:26 +03'00'

3aBeayroiuii Kadepoit /Bapmun C.B./
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[Tpencenarens MeToAMUECKOM KOMUCCUM (PaKy/IbTeTa BeTepUHAPHOM MeJULMHbI ¥ 300TeXHUU

MNoanucaHo unudposon
AHacTacna noanucbIo: AHactacua
CepreeBHa CepreesHa CMopuKoBa
C Jata: 2026.05.07 15:21:29
MopHkoBa +0300 /CmopukoBa A.C./

ITporokon Ne 3 ot «07» mag 2026 r.



ITacnopT ()oH/a OIeHOUHBIX CPe/ICTB
HarpasjeHue mogrotoBku: 36.03.02. 3ooTexHus
npodusib oAroToBKY «['eHeTHKa, cesleKIst U OMOTeXHOIOTHS )KUBOTHBIX »
OYHOM ¥ 3a0UHOM opM 0OyUeHHUs

HucuunivHa: buonorus

Ne KonTposvpyembie | OueHouHbIe KonuuectBo
Kontposmpyemsbie
n/ KOMITeTeHLIUM (WM | MaTepuasbl
JAJaKTUUeCKUe eJMHULIbI
1 WX YaCTH) Y Cpe/iCTBa
KnerouHbIil ypOBeHb. OIIK- 1 Cniocoben
TectupoBanue 80
Buosnorus Kak Hayka. orpezensiTh
. | CobecenoBanue 90
1 | YpoBHM opraHuszanuu OuosIoruuecKuii
KoHutposbHas 16
OUMOJIOTHYEeCKUX CHUCTEM. CTaryc, a6oTa
YueHue 0 K/leTKe HOpDMaTUBHbIE P
Ctpykrtypa u GyHKLHH 00IIeK/THHUUeCKHe
KJIeTKU. KnieTouHast Teopus. roKasareyiau TectupoBaHue 80
9 Huromnnasma. Sapo. opraHoB U cuctem | CobecegoBaHue 60
[TpokapuoThl, 3yKapuOTHI. opraHusma KoHtposibHas 7
Knaccudukarms JKUBOTHBIX, a pabota
OMOJIOTMYEeCKUX BU/IOB TaKKe KauecTBa
CbIpbsi 1 TecTupoBaHue 30
3 ObecrneyeHne KIeTOK HpOAYKTOB CobecenoBaHue 25
SHepruei. ’KHBOTHOTO 1 KOHTpo/IbHas 12
pacTUTeIbHOTO pa6oTa
TIPOMCXOXK/IeHHS
. TectupoBaHue 35
OpraHu3MeHHbII YPOBeHb.
CobecegoBaHue 25
4 | Pa3MHOXeHHe U pa3BUTHe
KoHTtposbHas 20
OpPraHU3MOB.
pabora
TectupoBaHue 80
HacnencrBeHHas
5 KoHTposbHas 10
rH(opMauys. I3MeHYMBOCTh
pabora
TectupoBanue 100
OBOJIFOL[MAS] OPraHUuYeCcKoro
CobecegoBaHue 96
6 | mupa. cropus pa3Butus
KoHTtposbHas 10
JKU3HU Ha 3emiie
pabota

1 OOEHOYHBIE MATEPHAJIbI, HEOBXOJANMBbIE

JI/I1 ONEHKHY 3HAHWM, YMEHWIN U HABBIKOB JIESATE/IbHOCTU
B ITPOOECCE OCBOEHUMA JUCHUIL/TNHbI

OrnieHOYHBIE
Kop v HaumeHoBaHue | Koz 1 HaMeHOBaHWe UHAUKATOPa JOCTHUXKEHUS MaTepHaI
KOMIETeHL[UU KOMITeTeHLIUM (YaCTH KOMITeTeHLIVN)

Y Cpe/iCTBa
OIIK- 1 Criocoben KsieTouHblli ypoBeHb OpraHu3aliu
onpezessiTh
OuosIornuecKuit .
cTaTyc, HopmaTtuBHble | -1 omk-1 TectupoBaHue
OOIeKTMHIUeCKHe 3Hatk: buonorus Kak oCHOBa CobeceioBaHue




roKasaTe/li OpraHoB
Y CUCTEM OpraHU3Ma
JKUBOTHBIX, a TaKXe
KayecTBa ChIpbsl U
TIPO/YKTOB
YKUBOTHOT'O U
pacTUTeNbLHOT0
TIPOUCXOKIEeHHsI

CeJTbCKOXO035IMCTBEHHOT0 TIPOM3BO/ICTBA, HAayKa
Kak cdepa uesioBeuecKol AesiTelbHOCTH,
HayYHbIH METO/], METO/Ibl UCITO/Ib3YEMBIE B
610JI0THH, B 300T€XHUYECKOU JIesITe/TbHOCTH,
3Tarlbl HAYYHOT'O UCC/Ie/JOBaHUs, CYIIIHOCTh
JKW3HH, CBOMCTBA )KWUBOTO YPOBHU OpraHM3aLuN
MaTepHUH, OCHOBBI CTPYKTYPHOU OpraHU3al[uH
JKUBBIX CUCTEM, XUMUUECKHN COCTaB KJ/IeTKH,
CTpOeHUe KJIeTKH, TIOHITHSI TOMEeOCTa3a,
MeTabom3Ma, SHepreTUUYeCcKrii 0OMeH KJ/IeTKHU.
NI-2 onk-1

YMeTb: XapakTepru30BaTh YPOBHHU HayUHBIX
WCC/IeIOBaHUM, MEeTO/bI UCC/IeIOBAaHUN B
OUO0JIOTHUH U 300TE€XHUH, TIPUMEHSITh 110/TyYeHHbIe
3HaHUS B UCC/IeZI0BAaTe/IbCKON U TIPAKTUUECKOH
JesiTeTbHOCTH 300UHKeHepa

N-3 ornk-1

BiaseTs: 6a30BbIMU TTPe/ICTaBIEHUSIMHU 00 00X
3aKOHOMEPHOCTSIX MPUPOHBIX CUCTEM,
HaBbIKAMH CPaBHEHUSI OTKPBITBIX CHCTEM,
3aKPBITBIX U OMOIOTMYECKUX CUCTEM IPOL[eCCOB
pOCTa, pa3MHO>KeHUsI, 0OMeHa BellecTB
HaBbIKaMH pabOThI C MUKPOCKOIIOM, /le/laTh
3TUUECKYIO OLIEHKY MeTO/IOB UCC/Ie[JOBaHUS B
010J/IOTHUU ¥ OUOTEXHOJIOTUU

OpraHu3MeHHbIN YPOBEHb

NA-1 onk-1

3HaTb: KpaTKyro UCTOPUIO F'eHeTUKU, MeTO/IbI
WCC/IeIOBaHUM, 3aKOHbI TeHeTUKH, XPOMOCOMHast
TeOopUs HaCJ1e[ICTBEHHOCTH, BU/Ibl MyTaL[H,
(hopmMbI pa3MHOKeHHsI OPraHU3MOB,
MHKPO3BOJOLIMS, MaKPO3BOJTHOLHSA,
OTJIOZ0TBOPEHNE Y )KUBOTHBIX U paCcTeHUH,
OHTOTeHe3, [TIepyuo/bl OHTOreHe3a. ['unoressl
MPOMCXOXK/IEHUS )KU3HU Ha 3emJie,

NI-2 onk-1

YMeTb: IPUMEHSITb OCHOBHbIE 3aKOHBI
Hac/aeCTBEHHOCTU U U3MEHUMBOCTH B
300TeXHWUU; UCTIOIb30BaTh METO/bI
reHeTUYeCKOoro, LIUTOJI0OTUUeCKOro,
MOMNYJ/ISILIMOHHOT0 aHA/TM30B B MPaKTUUeCKOU
JlesATe/IbHOCTH; TIJIAHUPOBaTh Hay4YHbIe
YICC/IeJ0BaHUS.

N/I-3 ornk-1

BnazeTs: MeTogamMu rubpu/10/1I0rMUecKoro,
LIUTOreHeTUYeCKOr'o U MOMY/ISLIMOHHOT O aHa/Iv3a,
TIPUHLIUIIAMHU pellieHUs] TeOpeTUYeCKUX

Y TPaKTUYeCKUX TUTIOBBIX U CUCTEMHBIX 3a/ad,




CBsI3aHHBIX C PO(eCcCHoHaNbHOU
JleATeIbHOCTBIO.




O1ueHOYHBbIEe MaTepHaJIbl U CPeJCTBA /I/I MPOBEPKHU
copMHPOBAaHHOCTH KOMIIeTeHIIHH

Tema: 1 « buo/iorusi Kak Hayka. YpOBHHM OpraHu3ani 0M0/10rH4ecKHUX CHCTEM.
Yuenue o K1eTke»
OCHOBHBIM CBOMCTBOM XHBBIX 006eKTOB (0MOCHCTEM) AB/ISAETCS. ..
JiefieHye IyTeM MUTO3a
+ caMOBOCIIpOHM3BeieHUEe
10JI0BO€ pa3MHOKeHHe
JlefieHue MyTeM Meiio3a
B cocTaBe )XMBOr0 BelecTBa 0Mocdephi Npeod/1ajal0T TaKue XUHMHYECKHEe
3/1IeMeHTbI, KaK...
cepa
KpeMHUI
+ KUCJI0pO/,
ocdop
O efMHCTBe OPraHUUYECKOr0 MUPa CBH/IeTe/IbCTBYeT. ..
B3aUMOCBSI3b OPTaHM3MOB U Cpe/ibl
MIPUCTIOCO0/IEHHOCTh OPraHU3MOB K Cpejie
KpPYTOBOPOT Bel|eCTB
+ KJIeTOUHOe CTPOeHHe OpPraH1u3MOB
CtpoeHue 1 npolecchl )KU3He/jesiTeJIbHOCTH B OpraHax M cucreMax OpraHoB
PacTeHHH ¥ )KUBOTHBIX H3yYaeT 0MO/I0rHUecKas HayKa Ha ypOBHe
OpraHu3aLyy )XUBOU MPUPO/bIL.
TOMY/ISILIUOHHO-BUI0BOM
+ opraHn3MeHHOM
bruochepHom
OMOI[EHOTUYECKOM
JKuBblie opraHu3Mbl NMPe/CTaB/ISAIT CO00H CHCTEMBL. ..
+ OTKPBIThHIE
3aKpbIThIe
HeyTopsiioYeHHbIe
HeopraHU30BaHHbIe
CoOBOKYNHOCTH OKeaHOB, MOPeii, peK, 03ep, NPyA0B, 00/I0T U MO/3eMHBIX BOJ,
ouocdepsi - 370 ...
Tporocdepa
napabuocdepa
+ ruzgpocdepa
abuocdepa
T. IlIBann, M. Illneiigen u P. BupxoB cdopmynupoBaiu...
K/JIETOUHYIO TUIIOTe3y
+ K/IETOYHYIO TeOPHIO
KJ/IETOUHBIN 3aKOH
KJIETOUHYH0 3aKOHOMEPHOCTh
HajgBu/0BBIMH YPOBHAMH OPraHU3AI[UH )XUBOW MaTepPHH SIBJISTIOTCA. ..
K/JIeTOUHBIN
MOJIEKY/ISIPHBIN
+6uocdepHbIi
OpraHHbIN
Ykakute Hanbo/1ee BBICOKHH PaHT OMO/IOTHYECKOH CHCTEMBI:
MOJIEKY/ISIPHBIN
K/JI€TOUHBIN
OpraHu3MeHHbIN



+ 6rocdepHbIit.

Buocdepa npeacrasasier coboii...

KOMIL/JIEKC BH/IOB, OOMTAIOIIMX Ha OTpe/ie/IeHHOW TeppUTOPUN
+ 0007104Ky 3eM/IH, 3acesIeHHYIO )KUBBIMU OpraHW3MaMu
ruzpocdepy, 3ace/leHHYIO )XUBBIMU OpraHW3MaMu
muTocdepy, 3ace/ieHHYH0 )KUBbIMU OpraHU3MaMU

B cocraBe xuBOT0 BelecTBa 0nocgepri npeod./1ajaeT TAKOH XUHMHUYECKHH YIeMEHT,
KaK...

cesieH

1o/,

+ KUCJI0pO[,

dochop

TKaHeBoOH yPOBeHb OPraHHU3aLUH JKHBOW MaTePUH ABJIsIETCS 00/1ee KPYMHBIM
(BBICOKHM), YeM...

TMOMY/ISILMOHHO-BU/I0BOM

OpraHHbIN

+ K/IeTOUHBIN

OpraHu3MeHHbIN

TKaHeBoW ypPOBeHb OPraHH3alHH JKHBOH MaTEePUH SBJISAETCS 00/iee MeIKUM
(HU3KHM), YeM...

TMOMY/ISILMOHHO-BU/IOBOM

OpraHHbIN

+ K/IeTOUHBIN

OpraHu3MeHHbIN

Ykakute Hanbo/1ee HU3KHI PaHT 0M0/IOrMYECKOi CHCTEMbI:
+ MOJIEKY/ISIPHBIN

KJIeTOYHbBIU

OpraHu3MeHHbIN

buochepHbIit

I'a3oBas 000/10uKa Halle NMJIAaHeThHI HA3bIBAETCA ...

+ Tponocdepa

atmocdepa

ruzapocdepa

abuocdepa

CTpPYyKTYpPHbIMH KOMIIOHEeHTaMH OHOI[eH03a AB/IAKTCA ...
+ pacTeHus1, )KUBOTHbIe 1 MUKPOOPTaHU3Mbl
MUKDPOOPTaHK3MbI U TTOYBa

pacTeHus ¥ MIOYBa

pacTeHusi, MUKPOOPTaHHW3MbI 1 TIOUBa

Muxkpo3/1eMeHThI K/IeTOK:

yr1epoz,

+ Me[b

BOJIOPO/]

KHUCJIOPOJ,

Kakoe BeljecTBo CJIy)XKMT OCHOBHBIM HCTOUHHKOM YHEPrUU
Oenku

PHK

+ AT®

JTHK

IuTonorusa usyyaer:

+CTpOeHHe K/IeTOK

CTpOeHHe TKaHe!

(yHKL[MM OpraHi3Ma



(YHKLMY TKaHel
Boja AB/AeTCs yHUBepcalbHBIM PacTBOpHTe/IeM H3-3a

+ BBICOKOMU TMOJISIPHOCTUA MOJIEKYJIbI BO/IbI

BBICOKOM MIPOYHOCTU BOJIOPOAHBIX CBsi3eld, KOTopblie B 15-20 pa3 rpouHee KOBaJieHTHOM
CBSI3U

BBICOKOM TEIJIOEMKOCTU

BBICOKOM TeT/IONPOBOJAHOCTH

I'uapocdodHbIe BeliecTBA K/IeTKH:

+>KUPbI

TJIFOKO3a

dbpykTo3a

caxaposa

DYHKIMHU YI/IEBO/I0B:

+3HepreTuyeckas

CUHTe3 aMUHOKUC/IOT

JBUraTesbHast

XpaHUTeJTb TeHeTHUeckoi nHhopMaLiuu

DYyHKIMH JKUPOB:

+35HepreTuyecKast

CUHTE3 AMUHOKHCJIOT

JBUraTe/IbHast

XpaHUTe b FfeHeTHYeCcKou nH(opMalum

MoHoMepaMu 0e/TIKOB SIB/IAIOTCS

+ aMUHOKUCJIOThI

>KUDHbI@ KHUCTIOTHI

YTeBO/IbI

caxapa

Kakue 0c00eHHOCTH XU3He/[eATe/TbHOCTH TPUOOB YKa3bIBAKT Ha UX CXOACTBO C
pacTeHuAMU?

10 Crioco0y MUTaHUST OHU SIBJISTFOTCS TeTepOTPO(MHBIMIA OPTaHW3MaMHU
+ HeorpaHWYeHHbIN POCT B TeueHHe BCel KU3HU

CUHTe3 OPraHUUYeCKHX Bell|eCTB U3 HeOPraHUUeCKHUX
Bbl/leJIeHHe KMC/IOpo/ia B aTMoc(epy

Pa3BuTHe opraHu3Ma >XKMBOTHOTO OT MOMEHTa 00pPa30BaHMsl 3UTOTHI 10 POXKAEHUS
u3ydaeT Hayka...

MopdoJiorus

reHeTHKa

+ smbpuoJsiorus

dbusumonorus

Bbibepume 00uH uau HeCKO/IbKO 8apuUaHmMog8 0meemos:
Cxema pery/isAiuy cuHTe3a 0e1ka 0Obl1a pe/IoKeHa. ..
+®@. YKakobom

+XK.J1. MoHo

. 'ekkesiem

M.4. lnetizeHoM

T. [IIBanHOM

KnerouHas Teopusi CTpOeHUsA OPraHU3MoOB ObL1a chopMy/IMpPOBaHa...
+M. lnengeHom

+T. llIBaHHOM

P. I'ykom

M. Yorconom

@. Kpukom

Tomac Mopras siB/isieTcsl aBTOPOM...



+XPOMOCOMHO! TeOpUY Hac/eZICTBeHHOCTH

+3aKOHa HapyIlleHHsl CLeTJIeHHsI TeHOB NPU KPOCCUHTOBepe
3aKOHAa rOMOJIOTUYECKUX PSZIOB HaC/IeCTBEHHOW N3MEeHUMBOCTH
Teopry OMOTeolI|eHO30B

yUeHUs O LIeHTpaxX NMPOMCXOXKAeHUs Ky/lIbTYPHBIX PaCTeHUH
3aK0H reHeTHYeCKOro PAaBHOBECHs B CBOOOJHO CKPeIMBaKIIeCs MOMy/IAIUuI
BIIepBbIe C(hOPMY/THPOBAJIH. ..

+I". Xapau

+B. BaitHbepr

T. Mopraun

A. BeticmaH

I'. MeHpenb

Pycckum yueHBIM NIPHHA//IEXKUT OTKPBITHE. ..

+BHUPYCOB

+bakTeprogaros

OakTepuii

MPOCTEULLNX

OJIHOK/IETOYHBIX BOJOPOC/Iei

Mo/enb poCTPaHCTBeHHOM cTPYKTYpbI MoJieky bl [IHK (aBoiiHas cnupasns) ObL1a
npe/JIo)KeHa...

+.1. YorcoHom

+®.X K. Kpukom

N.I1. Mronnepom

M.A. lnetizeHoM

K.JI. MoHno

BnepBbie murmMeHT X/10po¢u/LT ObLT BBIJie/IeH U3 PacTeHHUH. ..
®. )Kakob

+K. KaBeHnty

A. Baxom

+I1. Ilenetne

K.JI. MoHno

Pa3BuTHIO BereTarjHOHHOT'0 MeTO/a UCC/IeJOBaHUA PACTeHHI CIIOCOOCTBOBAJIM. ..
N. Kuon

A. bax

+M. Lger

+10.Cakc

I1. ITenetne

OCHOBOMO/I0)KHUKAMH 0M0/IOTHH KaK HAYKH CUMTAIOTCS [PeBHErpeyecKue
(unocods1 u ecBoucnbITaTeNN. .

Cokpar

Apxumep,

+Apucroresnb

+Teodpact

[1naTton

OCHOBHBIMH HayUHBIMH JOCTH)KeHUSIMHU A. JIeBeHryka fIB/ISIIOTCA OTKPbITHE...
+0aKTepuii

H6akteprodaros

BUPYCOB

+TIpOCTENILINX

KJIETOUHOTO sifipa

BnepBbie HCKYCCTBeHHBIH CHHTe3 0e/IKa ObI/T 0CyIIeCTBIIeH. ..
BapuaHTBI OTBETOB...............c.....

A. Baxom



T. [IIBanHOM

+I'. Martreu

+M. Hupenb6eprom

M. IllneiineHom

H.J. BaBu/10B siB/1€TCA aBTOPOM...

XPOMOCOMHOU TeOpyH Hac/ie[iICTBEHHOCTH

+y4JeHus O LIeHTPax NPOUCXOXK/eHUS KYJIbTYPHBIX PACTeHUMN
3aKOHA HapyILeHUs CLeTJIeH!s] TeHOB [P KPOCCUHI OBepe
Teopuu OHOTeoLeH030B

+3aKOHa TOMOJIOTUYECKUX PSIZJOB HAC/e/ICTBEHHON U3MEHUNBOCTH
XK.-b. J/IamapK npeaJjioxuil...

+TIO0HATHE I'pajaluu

OVHapHYIO HOMEHK/IaTypy BUZa

TIPUHLUIIBI CUCTEMAaTUKU

+TIepBYIO TEOPHIO 3BOJIIOLIUU

TIOHAITHE BUJA

OrpomMHbIN BK/1a/] B pa3BUTHe FeHeTUKH BHEC/IM POCCHIICKHE YUeHBIe. ..
B.N. BepHajckuit

B.H. CykaueB

K.A. Tumupsizes

+C.C. YeTBepuKoOB

+H.. BaBunos

ABTOpaMM K/IaCCUYeCKOH TeOPHH IBOTIOLUHU ABIAIOTCA. ..
JK.-b. Jlamapk

+4. [lapBuH

K. brodbdon

+A.P. Yomnec

K. Jlunnen

AHTHOMOTHK NMeHUIW/JIHH BbIJI/TH/IN U MO/IyYH/IH B YMCTOM BHJE. ..
+A. ®ieMuHr

T. MopraH

+I". ®nopu

k. XongeiH

A. Belicman

YueHbIMH — MUKP0OOH0/1I0TaMH ABJISIIOTCS. ..

+P. Kox

T. Mopran

B. I'apBen

+JI. ITactep

K. b3p

OrpomHbIi BKJIaJ B pa3padoTKy 3MOpHO/IOrHUeCKHX /[0Ka3aTe/IbCTB YBOJTHIUH
BHEC/IH...

+.I1. Mrosuiep

T. [IIBanH

T. Mopran

M.{. lnerigen

+3. 'ekkenb

Teopuio caMmonpou3B0/ILHOI0 3aP0XK/eHUS XMBbIX CyLIeCTB ONPOBEPIJIN...
+JI. IlacTtep

K. bsp

P. Kox

+®. Pequ

A. JleBeHryk



Bbibepume o0uH eapuaHm omeema
N3roroB/ieH nepBbIii MUKPOCKOI
+I'. Tamuneit

B. I'apBeit

P.I'yk

. Peit

OTKpBITHI 0aKTepHH U MPOCTeNIIne
+A. JleBeHTyK

10. Cakc

P.AnbT™MaH

@. Tyopr

OTKpBITO BbIfie/IeHHe KHMC/I0PO/AA pacTeHUAMU
+[Ix. Ilpuctiu

A. JleBeHTyK

1O. Cakc

P.AnbT™MaH

CdopmynrpoBaH 3aK0H 3apOAbIIIEBOr0 CX0ACTBA
+K.M.b3p

H.N.Jlynun

P. bpoyH

K. Jlanpgmreiinep

OTKpBITO K/1IeTOYHOE SAPO

+P. bpoyH

2. bxeHHep

Y. bercoH

. Peit

OnpoBeprayra Teopusi CaMONPON3B0/IbHOIO0 3ap0)KAeHUsA
+JI. ITactep

K. Jlanpgreiinep

Y. bercon

®. Tyopr

JlaHo nepBoe onKcaHue XpOMOCOM
+3. Ctpacbyprep

I'. ®nopu

3. YeliHn

K. Jlangwreiinep

OTKpBITHI BUPYCHI

+/[1. V. IBaHOBCKUM

O. I'eptBUr

I'. ne ®pus

K. Jlanpgreiinep

OTKpBbITO ABOIHOE OIJIOA0TBOPEHHE Y IBeTKOBBIX PacTeHui
+0. I'. HaBaiumn

O. I'eptBUT

I'. ne ®pus

M. . YucTakos

BrbiesieH NpUPO/IHBIN NeHUIU/I/IMH
+A.DnemMuHr

N.M. Ceuenos

K. 1. Ckpsibun

@. Muruep

Cdopmy/poBaHo ydyeHHe 0 /eBacTal[dH reJIbMUHTOB
+K. U. Ckpsibun



N.M. CeueHnos

K. Tumupszes

N.[. Yucrsakos

Jloka3zaHo cuensieHle reHoB B XpOMOCOMax

+T. Mopran

I'. MeHpenb

P. Ilenner

I'. A. Kpebc

JKCIepuMeHTa/IbHO A0Ka3aHO Ha/IMuMe 10/1a Y pacTeHui
+P. Kamepapuyc

M. Manbnuru

®. Kebep

Au NHrenxays

Bbibepume HeCcKo/bKO 8apuaHmos omeemos:

MeToabI reHeTUYECKHX MCC/IeJOBAHUM MO3BOJIAIOT ONpe/e/ATh...
+CUervieHre reHoB

+JOMUHAHTHOCTh MPHU3HaKa

YKU3HeJesiTe/IbHOCTh KIIeTKU

cofiep>kaHre BUTaMUHOB

CTPYKTYPY KJIeTKU

I'ubpuj NieHUNbI U PXXU (TPUTHKAJIE) ObLT MO/TyUeH METOAAMH. ..
+Me>KBUI0BOUM rUOpUIn3aliuu

+I10/IUITION NN

cnusiHAs 671acTOMEepoB

ceeKLuu

reHHOW WH)KeHepuHr

MeTojp1 K/IETOUHOM MH)XeHEePHH MCI0/Ib3YHTCS NMPH...
XPaHEeHHH 3aMOPO’KEeHHBIX SHLIeK/IeTOK

HCKYCCTBEHHOM OI1/I0/IOTBOPEHUM

ME>KBU/IOBOU rUOpHIU3al[iu

+HCKyCCTBEHHOM MYyTareHese

+110/IUTITIONIN3aliin

OCHOBHBIMH METO{aMH 3BOJIIOIMOHHBIX HccieAoBanuii Y. /lapBuHa ObLIH. ..
+Hab/ro1eHre

+CcpaBHeHUEe

Mo/leTUpOBaHue

9KCIepUMEeHT

cTaTHCTAYeCKast 06paboTKa

OcHoBHbiMU MeToAamu K. B3pa 0buH. ..

t+ornucaHue

+HabmoeHne

Mo/le/TUpOBaHUe

reHeajiorMyeCcKuii aHaIu3

cTaTuCTHUeCcKasi 00paboTKa

K reHernueckum MeToAaM UCC/1eJ0BaHHUHA OTHOCATCA MeTOABI.
T1a/Ie0HTOJIOTUUeCKUM

5MOpHO/IOTHUECKUH

BereTalMOHHbIN

+0/11M3HELI0BbIM

+reHeasoruyecKun

C nomouis10 Mopgdosiornueckux MeToA0B U3y4aroT. ..
CLeTyIeHre TeHOB

+(opMy /TMCTHEB



cojiepkaHue Oeka

CTPYKTYPY KJIeTKA

+CTpO€eHHe 1IBETKA

C noMo1pb0 0MOXMMHYECKUX METO/{0B U3y4aloT...
+cofiep>kaHre MeTaboUTOB

+aKTUBHOCTh (hepMEeHTOB

CTPYKTYPY KJI€TKU

TeHOTHUIT OpraHu3Ma

CTpOeHHue pacTeHU!

C noMo1pb0 (PU3HOIOrHYeCKUX MEeTO/[0B H3y4daloT. ..
CIieryieHWe TeHOB

JBIDKEHUE LIUTOT/Ia3Mbl

CTpOeHHe KOPHS

+TpaHCIUpalyio J1MCTheB

+UHTEHCUBHOCTb [TbIXaHUS

KanycrHo-peaeuHblid rudpuj 0611 0/Ty4eH MeTO/JaMH. ..
TeHHOM WH)KeHepUr

+IIOJIUIJIONIUN

cmsiHUS 6/1aCTOMEPOB

+Me>KBUI0BOUM rUOpUIH3aliuu

CeNIeKI[UU

B reHernke yes10BeKa MCIO/Ib3YHOT MeTOJ,.
reHHO-UH)KeHePHbIH

+UMMYHOT eHeTHUUYeCKUH

CeJIeKI[MOHHbIN

rUOpUI0IOTHUeCKU

+TIONY/ISIMOHHO-T€He THUECKUH

Hayka 01MoHMKA MCII0/Ib3yeT METOABI. ..
OUMOTEeXHOIOTUH

+0OMOTFOMUHECIIeHLTH

ouoreorpaduu

+0rOMexXaHUKHU

OMOreoL|eHO/IOTUH

IToBe/jeHHe )KHBOTHBIX U CIIOCO0BI MX 00IEHUA U3yYaeT...
OMOXMMUS

ouoreorpadus

+3TOJ/I0rus

OMo3HepreTHKa

+OMOKOMMYHHUKALUS

K reHeruyecKkum MeToAaM HUCC/IeA0BAHUN OTHOCSTCH METOJABL.
+reHeasoruyecKuit

+0/IM3HE0BbIN

Ta/IeOHTO/IOTUUECKUN

BereTalMOHHbIN

SMOpHO/IOTHYECKUHT

K 0CHOBHBIM MeTO/iaM Ce/IeKIHH OTHOCSTCH. ..
LeHTPU(YTHPOBaHHE

MO/Ie/TUPOBaHKe

+otbop

+TUOpUAU3aLIVS

HabmoeHne

MeTojabl reHeTHYeCKHX UCC/IeJ0BAHUI TTO3BOJISIIOT ONPe/Ie/ATh. ..
cojiep>KaHre BUTAMHUHOB



CTPYKTYPY KJI€TKU
+ClUervieHre reHoB

+JOMUHAHTHOCTb MPHU3HaKa

JKU3HelesTeIbHOCTb KJIeTK!

K pe3y/sbTaram ce/IeKIIMOHHBIX Pa0OT OTHOCAT. ..
+/leKOpaTUBHbIE KaueCTBa L[BeTOB
WH/IyCTPUAJIbHBIN MeJIaHU3M

pOKZieHHe OTM3HeI0B

+yBeMyeHue SIMLEeHOCKOCTH KYp

a/Ib,OMHU3M MBILLIEH

Metopb! K/1IETOYHOM NH)KEHEePHUH M CIIO/Ib3YHTCSA MpPH...
VICKYCCTBEHHOM MyTareHese

+CJIUSIHUY TIPOTOI/IACTOB

TTOJIUTVIONU3aLIun

o0bearHeHUH 61acTOMEpOB

t1iepecajke reHoB

C nomMoIpb0 MeT0/[0B K/IeTOYHOW HH)KeHepHH ObLIH MO/TyYeHbl. . .
+TpaHCreHHble CBUHbU

KOIIKHU-C(HUHKCHI

OpotinepHbie Kypbl

OBLIEKO3a

+MO3anyHble MBIIIU

TakcoHamu 00/iee BBICOKOT0 paHra 0THOCHTeTbHO OTpsiia ABJISIIOTCA. ..
+TUN

+KJ1acc

BU/[

pon

CeMeNCTBO

K HapnapcrBy JyKapuoTa 0OTHOCATCA LAPCTBa...
+TpuUOBI

+pacTeHus

BUPYCHI

OakTepun

apxebaKTepuu

K HapnapcrBy JyKapuoTa OTHOCATCA. ..

+TpuOBI

+ )KUBOTHbIE

OakTepun

+0arpsiHKH

BUPYCHI

CemeiicTBa 00beJUHAIOTCSA B CHCTEMaTHKe. ..
+pacTeHuM — B MOPSKU

+)KUBOTHBIX — B OTPSI/IbI

pacTeHuM — B OTPSAbI

>KUBOTHBIX — B MOPSIAKA

JKABOTHBIX U PaCTE€HUH — B OTPSJbI

Pa3penbl cucTeMaTHKH, H3yYalolue CTPYKTYPbl K/I€TOUHOI0 fA/ipa U CTpoeHune
JHK y pa3/IMUHbIX OPraHu3MoB, Ha3bIBalOTCH. ..
+ KapruOoCHUCTeMaTHUKOU

+ reHOCHUCTEeMaTUKON

XeMOCUCTeMaTUKOU

XeMOTaKCOHOMUeH

HyMepUueCcKou CUCTeMaTUuKON



PopacTBo ueioBeka U muMnanse, umeromux 90% o0IUX reHoB U YeThIpe IPyNIbI
KPOBH, YCTaHAaB/IMBaOT...

+reHoCucTeMaTrKa

HyMepHuueckasi CuCTeMaTHKa

YMCJ/IeHHasl CUCTeMaTHKa

KJ/IajuyecKasl CuCTeMaTrKa

+ XeMOCHCTeMaTrKa

N B cuctemaTuke )XUBOTHBIX, M B CHCTeMaTHKe PaCTeHUs NPUCYTCTBYIOT
KaTeropuM...

+BUJ,

+tpoA

TIOPSZI0K

oTzesn

THUII

TakcoHamu 00Jiee HU3KOT0 paHra 0THOCUTe/IbHO CeMeliCTBa SAABJISIIOTCS. ..
+BU[,

KJ1acc

oTpAL,

+tpoA

TIOPSI0K

Poj — 6o/1ee BBICOKHI TAKCOHOMUYECKHI PAHT, YEM...
CeMeucTBo

KJ1acc

+BU[,

+TII0BU[,

oTpAL,

Hawu6osbmias rpynmna Ha3bIBaeTcsl B CHCTEMATHKE. ..
pacTeHU — TUTIOM

+>KUBOTHBIX — TUTIOM

pPacTeHUM U )XKUBOTHBIX — TUIIOM

JKMBOTHBIX — OT[|€/IOM

+ pacTeHUM — OTIeJIOM

MakcumanbHbIM 0HOpa3H000pa3ueM XapaKTepU3yTCH. ..
['osiocemenHsble

+IToKpbITOCEMEHHBIE

+UneHucToHOrUe

Mosnnrocku

XopZioBble

Bup MoxxeT BK/II0UaTh HECKOJ/IbKO...

+ nonyasLun

MOPSIIKOB

CeMeNCTB

OTpPSZI0B

+T10IBUJ0B

Kiaccel 00beJUHAIOTCS B CHCTeMaTHKe. ..

+)KUBOTHBIX — B TUIIbI

pacTeHU! — B THIIbI

pacTeHUM U )KUBOTHBIX — B THIIbI

JKUBOTHBIX — B OT/|€JIbl

+pacTeHul — B OT/ebl

TakcoHamu 0oJiee BBICOKOI0 paHra 0THOCUTe/bHO OTps/jja AAB/ISIOTCA. ..
+TUN

+KJ1acc



BUJ
poA

CeMelCTBO

K HapnapcrBy JyKapuoTa OTHOCATCA LApCTBa...

+I"pubsI

+Pacrenus

Bupycel

Bakrepuu

ApxebakTepun

K HafnapcTBy 3yKapuOT OTHOCATCH...

+TpuoBI

+)>KUBOTHBIE

OakTepun

apxebakTepuu

BUPYChI

CemeiicTBa 00beJUHAIOTCA B CHCTEMAaTHKe. ..

+pacTeHul — B MOPSIAKU

+)KUBOTHBIX — B OTPSiZbI

pacTeHul — B OTPSIJbI

JKUBOTHBIX — B ITOPSAJKHU

JKUBOTHBIX U PaCTeHUM — B OTPSIZbI

Pa3jienbl cucTeMaTHKH, H3y4yaloliye CTPYKTYPbI K/J1€TOYHOI0 si/ipa U CTpoeHue
JHK y pa3/IMUHbIX OPraHu3MoOB, Ha3bIBalOTCH. ..
+KapHyOoCHCTeMaTHUKOU

+TeHOCUCTeMaTUKON

XeMOCHCTeMaTUKOU

XeMOTaKCOHOMUeH

HyMepHUYeCKOU CUCTeMaTUKON

PoacTBo uesioBeka U muMnanse, uMmermux 90% o0IMX reHoB U YeThIpe IPyNibI
KPOBH, YCTaHaB/IMBAMT...

+TeHocHcTeMaTrKa

HyMepHuecKasi ChCTeMaTHKa

YKC/IeHHasi CCTeMaTHKa

K/Iafinueckasi CucTeMaThKa

+XeMocCHCcTeMaTHKa

HoBelilnnMu HanipaB/1eHUsIMM CUCTeMaTHKH JKMBBIX CyIIeCTB SIB/ISIIOTCA. ..
K/IaIUCTUUeCKasi CHCTeMaTHKa

XeMocHcTeMaTHKa

+TeHocHcTeMaTrKa

+KapuocucreMaTuka

YKC/IeHHasi CUCTeMaTHKa

IITupoxkomacirTabHoe Mo/TyyeHHe KOPMOBOT'0 IPOXOKEBOr0 0e/iKa Ha
[{e/UTF0/I030COo/iep)KaluX 0TX0/1aX BO3MOJKHO 0/1arofiaps ycmnexam...
+0UOTeXHOIOTUN

+MUKOJIOTHUU

OMOHUKH

dbusmonorun

ouomeToa

Co3/jaHue yCTPOiCTB U MEXaHU3MOB, KOMMMPYHIIMX CTPOeHHE )XUBBIX CYIIeCTB,
BO3MO)XHO 0J1arojaps ycmnexam...

TeHHOU WH)KeHepruu

+OMOHUKHU

K/IETOUHOW WH)KeHepruu



+010aKyCTUKH

O1OTeXHOMOTUH

IToBbIlIeHHE YPOXKAHHOCTH KY/IbTYPHBIX PACTEeHHH MyTeéM MPUMeHEeHHUA
MHMKOPH3HBIX I'PHOOB MOXKET OBITH JOCTUTHYTO O/1arofaps ycrexam...
+MHKOJIOTHH

300/10TUU

OaKTeproIOTUH

+00TaHUKH

OUOTEeXHOIOTUN

Pa3MHoO)XeHHe BUPYCOB HaCeKOMbBIX Ha KY/IbType K/IeTOK M HCII0/Ib30BaHHe ITHX
BHPYCOB /I/is1 00pb0bI C HACEKOMBIMH-BPEUTE/ISIMHU B C€/TbCKOM X035 CTBE
BO3MOJKHO O/1aroapsi ycrmexam...

reHHOW MH)XeHepuH

KJIOHUDOBaHUS

+ObromMeTo1a

OMO3HEepPreTHKH

+0UOTEeXHOIOTUN

Omio0TBOpeHue «B MPOOHUPKe» ¥ BhIHALIMBAHUE I1/10/ja CypPPOraTHOI MaTepbio
BO3MOXXHBI 0/1aroiaps ycrexam...

WCKYCCTBEHHOTO MyTareHe3a

OMOHUKH

ouomeTtozia

+¢usronorum

+K/IeTOUHOW UH)KeHepUHr

BobisicHeHHe IPUPOJBI HAC/IeJCTBEHHBIX 3a00/1eBaHM Ye/I0BeKa CTA/I0 BO3MO)XXHBIM
0/1arogaps ycmexam...

oromeToa

OUoTeXHOIOTUN

+reHeTUKU

+TeHHOW UH)XeHepuur

MOJIEKY/IIPHOM OMOI0TUN

XX BeK 000oraTus1 6M0/IOTMI0 TAKUMH OCHOBOIIO/IaralIUMHU TeOPUsIMH, KaK
TEOpHH...

+abuoreHHOTO CUHTE3a

+XpOMOCOMHas

5MOpHOJIOTUYEeCKast

TUCTOJIOTHYEeCKast

KJ/IeTOYHast

OCHOBOMNO,/IAralIXIMH B COBPEMEHHOW OHO/IOTHH SIB/IAIOTCSA TeOpHUH.
5MOpHOJIOTUYEeCKast

TUCTOJIOTHYEeCKast

XeMUOCMOTHUeCKast

+XpOMOCOMHas

+KJIeTouHast

IIIupoxkomaciTabHoe Mo/ Ily4yeHHe aMHHOKHUC/IOT, CAHTe3MPOBAaHHbBIX 0aKTepUAMH,
BO3MO)XHO 0J1arojaps ycrexam...

ouomeTtozia

OMOHUKU

+MCKyCCTBEHHOTO MyTareHe3a

dusunonoruu

+0MOTeXHOIOTUH

IITupoxkomacirTabHoe Mo/TyyeHHe KOPMOBOT'0 IPOXOKEBOr0 0e/ika Ha
L{e/I/TI0/I030CO/iePIKAIIMX 0TX04aX BO3MOKHO 0/1arofaps ycrnexam...



+MUKOJIOTUU

+0UOTeXHOIOTUN

OMOHUKH

dbusronorun

oromeToja

IlepBbIMHU pa3jesaMu 6H0/10THH, KOTOPbIe 0OPMIUIHCh KAaK CAMOCTOATE/TbHbIE
HayKH, AB/ISIIOTCA. ..

+300J10THU

¢dusuonorus

5KO0JIOT U

3TOJIOTUS

+00TaHMKa

KTo0 copmy/MpoBa 0OCHOBHBIE 10JI0)KeHUsSI COBPeMEHHOU K/1eTOUHOM Teopum?
T. IIBanH, P. BpoyH, A. [TypkuHbe

M. llnetigen, P. bpoyn, T. I1IBaHH

P. Bupxos, P. bpoys, . [lypkuHbe

+ T. llIBann, M. Illneligen, P. Bupxos

CoBpeMeHHYH K/1accU(PUKAIUIO0 )KUBBIX OPraHU3MOB Ha OCHOBe OMHApPHOM
HOMEHKJ/IaTypbl CO3/aJ:

+ Kapn JIunHei

UYapJib3 [JapBuH

I'perop MeHpenb

Hayka, n3yuaroijasi CTpyKTYypy U CBOMCTBa TKaHeHd Ha3bIBaeTCsl .
[TpaBU/IbHBIN OTBET: THUCTOJIOTUS

MeTtop ucc/iefoBaHus B 0M0/I0TMH, HMUTHPYIOIIHUI MPOLEeCChl, KOTOPbIe HeJIb3sl
00HAPY)XKUTH MPH HEMOCPeACTBeHHOM MX HA0/II0/IeHUH — ITO .
[TpaBU/BLHBIN OTBET: MO/le/IMPOBaHUe

TkaHeBo# ypoOBeHb OpPraHu3aLii )XUBOH MaTepUH XapaKTepeH [Jifl. ..

Oenka

+MepucCTeMbI

+TapeHXUMBbI

XJIoporiacTa

yI/1eBOJIOB

TkaHeBo# ypoBeHb OpPraHu3aLii )XUBOH MaTepUH XapaKTepeH JJifl. ..
+3nuTenus

+MBIIIIL]

pubocom

MUTOXOH/JPUH

yI/1€BOJI0B

IIposiB/ieHHeM OMOPUTMHUYHOCTH KaK CBOMCTBA )XMBBIX CHCTEM ABJ/IAIOTCS. ..
CcMeHa OUOLIeHO30B «IyT-0epe3HsIK-COCHSIK»

+HOYHOW COH YeJIoBeKa

+0CeHHMe T1epesieThl ITUL]

cuMOH103 uesioBeKa U KUAIIIeUHO! Ta/IOuKy

OTJieprvBaHre PyKH OT ropsiuero rnpejamMeTa

IIposiB/ieHHEeM 3Hepro3aBHCUMOCTH KaK CBOMCTBA YXHUBBIX CUCTEM SIBJIAIOTCA. ..
TUJPOJIN3

MHAHOLIUTO3

+doTocunTe3

(harouuTo3

+IbIXaHUe



TKaHeBO# YPOBeHb OPraHU3al[iH XUBOI MaTepHUH SIBJIsieTCs 00/iee KPYMHbIM
(BBICOKHM), YeM...

+0praHouJHbIN

TIOTTY/ISIL{UOHHO-BUIOBOM

OpraHHbIN

+KJIeTOUHBIN

OpraHu3MeHHbIU

CMeHa OHOLIeHO30B «Iyr-0epe3HsIK-COCHAK» SIBJISeTCS MPOsIBJIEHHEeM Ha
0HOreoeHOTHYECKOM YPOBHE TaKMX CBOMCTB )KUBBIX CHCTEM KaK...
+poct

JUCKPETHOCTh

+pa3Burue

e/IMHCTBO XMMHUYECKOT0 COCTaBa

pa3/ipa’)KUMOCTh

IIpu3HaKaMu BCeX KMBBIX CUCTEM SABJISIIOTCA. ..

+OMOPUTMHUYHOCTD

+IMCKPETHOCTh

TIPOBOJUMOCTD

aBTOMaTHs

JIBIDKEHHEe

IIposiB/ieHHEeM POCTa U Pa3BUTHA KaK CBOMCTBA JKUBBIX CHCTEM SAB/IAIOTCA. ..
+OHTOreHe3

¢unorenes

reoTpPOIU3M

KpealMuoHU3M

+kaTabosiu3m

Pa3apa)kuMoCTh KaK CBOICTBO XXHUBbBIX CUCTeM NMPOSAB/IsAEeTCA B GopMe TaKCHCOB y...
+KUIIIeYHOII0/IOCTHBIX

pbIO

HaCeKOMBIX

+TIPOCTENILINX

OakTepuii

Pa3apa)kuMoCTh Kak CBOMCTBO )XUBBIX CHCTeM NposB/saercs B ¢opme peduiekcoB
y...

+HACEKOMBIX

+pBIO

rpuboB

pacTeHU

OakTepwuii

BuoreoneHoTHUECKHUH YPOBEeHb OPraHU3alMM )XKMBOW MaTepUH XapaKTepeH JJIsl. ..
+03epa

+Mopst

1yKH

>kabp

MUTOXOH/IpUU

IIpu3HakaMu BCeX KUBBIX CUCTEM SIBJISAIOTCSL. ..

TIPOBOAIMMOCTh

aBTOMaTHsI

IBIDKEHUEe

+OMOPUTMHUUHOCTh

+IMCKPETHOCTh

HaaBuaoBbIMHM YPOBHSAMH OPraHU3aLH )XUBOW MaTepPUH SIB/ISIOTCS. ..
KJ/IeTOUHbIN



MOJIEKYJISIPHBINA

+0HOLIeHOTHUECKUI

+6uochepHbIit

OpraHHbIM

BpauHble UIPHI 4 NT0/I0BOE Pa3MHO)KEHHE B CTa/ie rasesieil MPOUCXOAAT Ha
teceeseseesess. YDOBHAX OPraHU3aLMM )XKHBOH MaTepHM.
+TOMNY/ISILJMOHHO-BUI0BOM

+OpraHru3MeHHOM

OpraHoUJHOM

OMOreoreHOTUUECKOM

buochepHom

IIposiB/ieHHEeM POCTa U Pa3BUTHSA KaK CBOICTBA XUBBIX CHCTeM SIBJIAIOTCAL. ..
pOX/ieHHe KOTST Y KOLIKU

OpauHble UTPbI BOJIKOB

OKHC/IUTeNTbHOe (pochopuirvpoBaHue

+OHTOreHe3

+cMeHa OMOLIEHO30B

KsieTouHbIil ypoBeHb OPraHU3al[iH )KUBOW MaTepPUH XapaKTepPeH /JIA. ..
MUTOXOH/IPUSI

prubOCOMBI

+3pUTpoLUTa

sapa

+HeNpoHa

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

cepALa

+IIyKu

TJITABHUKOB

>Kabp

IIposiBieHHeM CaMOBOCIIPOM3Be/leHNsI KaK CBOMCTBA XMBBIX CUCTEM SIBJISIIOTCSL. ..
+peruvkauus JHK

OKHC/IUTeNbHOe (ochopunpoBaHme

+OuocuHTe3 Oesnka

TUpoJN3 Oeska

MUTO3

Y 0AHOK/IeTOYHBIX CYILIeCTB 3HAUUTE/IBHO Cj1adee, Y4eM Yy MHOTOK/I€TOYHBIX,
BbIpa)XKeHbI TaKHe CBOMCTBA )XUBBIX CHCTeM KaK...

+pa3apaXuMOCTb

M3MeHUHBOCTh

CaMOBOCITPOM3Be/IeHHe

HacJieICTBEHHOCTh

+CaMOopery/IsIus

OCHOBHBIMH (JOCTYHBIMH HeINlOCPeCTBeHHOMY Ha0/II0IeHHI0) CUMTAITCS
YPOBHHU OpPraHU3aLiy )KUBOW MaTepHH.

KJ/IeTOUHbIN

+0praHru3MeHHbIN

OpraHOU/IHbIN

+6uocdepHbIi

MOJIEKY/ISIPHBIN

N3 ypoBHeii CyniecTBOBaHMs )KMBOI'0 BellleCTBA HAaJi0PraHN3MeHHbIMH SIBJISIIOTCAL. ..
MOJIEKY/ISIPHBIN

+TONY/IALIMOHHBIN

+6uocdepHbIi



TKaHEeBbIN

OpraHu3MeHHbIN

KJIETOUHBIU

+0HOLIeHOTHUECKUI

+0MOreoLeHO3HbIHM

OpraHHbI1

XapakTep pocTa Ha/iI3eMHBIX U MO/I3eMHBIX YacTell pacTeHH 0CyLIeCTB/ISIeTCA MO...
+Te/IMOTPOIIU3MY

+TreoTponu3mMy

CeMCMOHACTUSIM

aBTOHACTHUSAM

TePMOHACTUSIM

Peakijus pacTeHuil Ha pa3/paXkuTe/u NposBJisierca B ¢popwme...
+TaKCUCOB

+TPOMH3MOB

pediekcoB

PUTMUUYHOCTU

JVUCKPETHOCTH

C ce30HHBIM LUKJ/IOM MOrOAHBIX YC/IOBHI CBA3AHBI. ..
pPUTMBI 60JPCTBOBAHMS U CHA UeioBeKa

TeHye MTUL]

+nucTomnaj pacTeHu

+/TMHbKA >KUBOTHBIX

JBIKEHUe YCTbUL] paCTeHU

YrieBoaMH B K/IeTKe AB/ISIOTCA. ..

+caxapo3sa

+TJINKOTeH

TJIALWH

TIeTICUH

BaJIMH

I'opMoHa/ibHYI0 (PYHKI[UIO B OPraHU3Me JKUBOTHBIX MOTYT BBITIO/THATD. ..
+0eIKH

-$KUPOII0I00HBIE BelllecTBa

yT1€BO/IbI

IOHK

PHK

Buosiornueckas MemOpaHa MOCTPOeHA B OCHOBHOM M3...
+0eKOB

+dochonunugos

MOHOCaxXapoB

TI0/IMCaXapH/ioB

HYK/IEIHOBBIX KUCJIOT

TpancnopTHasi GyHKIHMsA XapaKTepHa JJisl. ..

+BO/IbI

+0e/iKOB

JIUTIU/IOB

MUHepaJIbHBIX COJIeN

yT71eBO/IOB

B cocTaB Bcex )XHBBIX OPraHU3MOB BXO/AAT HEOPraHUYeCKHe BelecTBa...
+Boza

docdar kanbLys

Kpaxmarl

TJIF0KO3a



+aMMHaK

Cpean yKa3aHHbBIX BellleCTB OPraHM4YeCKUMH fIBJISAIOTCA. ..
tdocdopHas KucaoTa

HUTpAT MeJu

+AlD

+dochomunus

KapOOHAT Ka/bIIUs

OcHoBHBIMH (PyHKIMSIMH JTMNIU/OB B K/IeTKe pacTeHHl SB/ISIFOTCS. ..
+>HepreThyecKas

vH(opMal[OHHast

TPaHCIIOPTHas

KaTaquThueckas

+3arnacaronjas

I'ekco3amu ABAAKOTCA...

caxaposa

+TJIF0K03a

+dpykKTo3a

pubo3a

ne3okcupubosa

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

TJIF0KO3a

ne3okcupubosa

+TJINKOTr€H

caxaposa

TpaHCHOPTHYIO (PYHKIUIO BBINO/IHAOT 0€/IKH. ..
+reMoriobuH

+MHOT/I00MH

POJOTICHH

MHO3UH

KepaTuH

B kierKax »XuBOTHBIX MoJj1eKy/1bl [IHK Haxopsarca B...
JIM30COMax

+MUTOXOHAPUAX

pubocomax

anmapare ['oJyib KU

+tsnpe

B cocTaB K/1IeTOUHBIX MEMOPaH BXO/SAT. ..
HYKJ/IEMHOBBIE KUCJIOThI

+0enku

+hoconunupl

aMUHOKUCJIOThI

aMUHBI

OCHOBHBIMH (PYHKIIUSIMHM 0€/TKOB B KJIETKe )KHBOTHBIX SIBJISIIOTCA. ..
SHepreTUyecKas

+uHbopMaLoOHHast

3aracaronjas

+KaTanuTuueckas

+TpaHCIIOpTHAs

A3oTHCTBIe 0CHOBAaHUSA BXO/ST B COCTaB...
+HYK/IEMHOBBIX KAC/IOT

OenkoB

aMUHOKHCJIOT



+ATO

dhochonunuzos
®parmenT Henu JHK umeer ciegyromyro noc/ieg0BaTe/ibHOCTb
HYKJ/ICOTHUOB. ...cceevveerreecees OTA-TTH-LUI'T-AAL-LIL. Onpegenure

10C/Ie/0BaTe/IbHOCTL HYK/1e0THA0B H-PHK.
AAII-TAT-UI'A-ATT-TI'HL]

AAT-IYL-I'Oy-YAL-LUI'T

AAT-ITA-TOT-TALO-OI'T

+AY-AAT-THH-YYI-I'TT

®parment tenu [JHK umeer ciieayroinyro nocjiefoBaTe/1bHOCTb
HYKJICOTH/IOB....cccoreunrrecens Orr-oTrA-TAL-I'OT-AATL. Onpejenure
noc/jeA0BaTe/IbHOCTh HyK/1eoTH0B H-PHK.
AAL-TAT-UIA-ATT-I'HL

AAT-ITA-TOT-TALO-OI'T

AAT-IYL-I'UYy-YAL-LI'T

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

®parmenT Henu u-PHK umeet ci1eayoiyro noc/jiefoBaTe/1bHOCTb
HYKJICOTH/IOB.....cccrvuneerernns ITA-AAY-IYI'-I'YA-AAL. Onpepenure
NoC/1e/|0BaTe/IbHOCTh HYK/1e0TH/10B (pparmenTa nenu JJHK, Ha KoTopoit
npou3onuia TpaHckpunuus u-PHK.

AAT-IYL-I'Uy-YAL-LI'T

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

AYT-UTA-ITT-TAL-UI'T

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

AnTtukoaony AI'll na T-PHK cooTBeTcTBYeT...

konoH AT'Ll Ha u-PHK

tpurier THI Ha THK

+kogoH YT Ha n-PHK

+tpuruier AI'll Ha IHK

tpuriet YT va JHK

Kakue ypoBHHM BK/IIOUAIOT B ce0si Me30CHCTeMbI?

KJIETOUHBIN, TKaHeBbIN

OpraHHbIM, CUCTEMHbIN

OpraHu3MeHHbIN

+BCe BEpPHbI

Yem otinuaercs mosekysia JJHK ot gpyroi Hyk/ienHoBoM Kuciaotel — PHK?
+/IBYXLIe[IOYHOCTbIO U a30TUCTBIM OCHOBaHUEM TUMUHOM.
O/IHOLIE[TOYHOCTBI0 M @30TUCTBIM OCHOBaHWEM TUMUHOM.
JBYXLIETIOUHOCTBIO U a30TUCTHIM OCHOBaHUEM ypal{d/IOM.
O/IHOLIETTOYHOCTBI0 M @30TUCTBIM OCHOBaHHEM YPaLUIOM.

Ha3zoBuTe BbICIIINHM YPOBeHb OpraHM3alMy )KUBOr0.
MOJIEKY/IIPHO-T€HeTUUe CKUM

OpraHu3MeHHbI!

MONYJIALIMOHHO-BU/IOBOM

+6uochepHO-OMOTreOIIeHOTUUECKUN

Uto siB/IsIETCA 3/IeMEeHTaPHOU eJMHULeN MOJIEKY/IAPHO-TeHeTUYeCKOr0 yPOBHSA
OpraHM3aLy )XUBOro?

OpraHesuibl;

+ MakpOMO/JIEKY/IbI;

ocobu;

BU[.

Kakue ypoBHM BK/IIOYAKT B Ce0s1 MUKPOCHCTeMBbI?
+MOJIeKYISPHBINA



+CyOK/IeTOUHBIN

KJ/IeTOUHbIN

OpraHu3MeHHbIN

Yro AB/IsAeTCA CyOCTPATOM XKU3HH?

OHK

PHK

Oenku

+BCe BepHbI

YcraHoBuUTe MOC/Ie/J0BaTe/IbHOCTD Peau3alii reHeTU4ecKo nHpopManuu:
1. u-PHK

2. IHK

3. 6enok

4. IpU3HaK

[TpaBubHBIN OTBeT: 2, 1, 3, 4

Y craHoBuTe NOC/1€/]J0BaTe/IbHOCTD SIBJIEHUH U MPOLIECCOB MPOUCXO/ALIUX B K/IeTKe
npu GuocuHTe3e Oe/Ka:

1. TpaHCKpUNLys

2. TPAHCJIALUS

3. co3peBanue u-PHK

4. Tiporiecc pa3pyliieHust pub0COMbI

[IpaBunbHLIM OTBeT: 1, 3, 2, 4

Y cTraHoBUTE COOTBETCTBHE MEX/y MPo1eccaMy U HX CojJepKaHueM

1. Peruivkauus 1. ocy1iecTB/IsIeEMbIN pUOOCOMOM MPOIECC CUHTE3a
OenKa U3 aMUHOKUCJ/IOT 110 MaTpHULIe

2. TpaHCKpUIILHs 2. cunre3 uHdopmarmonHoii PHK (MPHK) no maTtpuiie
JHK.

3. Tpaucsus 3. Ipoliecc co3faHus AByX foyepHuX mosekyn JHK Ha

OCHOBe pOAUTEeNbCKOM MoseKysiel [IHK

4. IlepeHoC TeHeTUUeCKor MHPOPMaLIMU OT JOHOpa
PELIMITUEHTY TPH KOHTAKTE KJIETOK

[TpaBunbHbIM OTBeT: 1-3; 2-2; 3-1.
TTo/THOIeHHBIMM HA3bIBAIOTCS 0€/TKH:

+ cogeprkarue 6osee 10 pa3TMUHBIX AMUHOKHCIOT
ObICTpOIIepeBapUBaroIecs OeKu
+cojiepskallie Bce He3aMeHUMble aMUHOKUCIOThI
pacTUTEeNbLHOTO POUCXO0KEHUS

cojiepsKallye TM3MH U METUOHUH
He3aMeHMMBIMH aMHUHOKHUC/I0TAMH SIBJISIFOTCS:
ajlaHuH

+Ba/IMH

+deHnnanaHvH

+ MEeTUOHUH

+/1eULH

JleHaTypaius 0eJIKOB MPOUCXOJUT B pe3y/bTare:
Jerpajialiiy epBUYHOM CTPYKTYPbI

arperanyu 6eIKOBbIX II00Y

+ U3MeHeHUM MPOCTPaHCTBEHHBIX CTPYKTYP
JMUCCOLMAL[UN CYyObeJUHUIL]

Bbi0epuTe COCTaBHBIE YaCTH HYK/I€OTHAQA:

+ caxap

+ docdarHas rpynna

YTJIeBO/bI

JIUTIU/IBI




+a30THCTbIE OCHOBAHUSA

Kpaxman 370 -

+ monucaxapu,

MOHOCaxapus

+ COZIepP>KUT OCTAaTKU MOJIEKYJI TTFOKO3bI

He OTHOCHUTCS K yT/ieBo/ilaM

K nupuMH/JUHOBBIM 0CHOBAHHUSAM OTHOCATCS

T'yaHUH

+ LIUTO3UH

ajleHuH

+ ypauun

+ TUMHH

ITponecc cuHTe3a OesKa Ha pudocomMax npu yyacTud HHGOPMaI[HOHHOM,
TpancnopTHoii PHK u aApyrux ¢pakTopoB Ha3bIBaeTcs .
[TpaBU/bHBIN OTBET: TPAHCJISALUS

YyacTok reHa, 0TBeTCTBEHHBIH 3a HAYa/I0 ero TPAHCKPUIILMY HAa3bIBAeTCsA

[TpaBU/bHBIN OTBET: MPOMOTOP

Pu6ocomanbnas PHK - 310

TIO/TMHYK/IEOTHU/IHAS 1IeTlb, KOTOopast SIBJISIeTCS] MHCTPYKL{Mel /171s1 COOPKY TeNTHIHOM LienH
Ha pubocome

+TI0IMHYK/Ie0TH/HAs 1iellb, KOTopasi B KOMILIeKce ¢ 6e/lkaMy BXOZUT B COCTaB pubocom
Y CBsi3aHa C peanv3alyeii reHeTHYeCKOi MH(OpMaIK NpyU CUHTe3e TIeNTU/HbIX CBsi3eid
Oosbliiast ¥ Masasi Cy0beAMHHULBI PUO0COM

CTPYKTYpa, obecrieunBaroLjasi Crielii(pUuecKyro peakivio CHHTe3a BeleCTB B KIIeTKe
K o6mmm Metosam ucciiegoBanusi ononoruu HE oTHocuTCA:

Hab/moeHne

+ co3sepljaHue

9KCTIepUMEeHT

OTBIT MO/le/IMPOBaHue

B npoaykTax mo/iHOro ruipo/iM3a HyK/JIeMHOBbIX KHC/IOT OTCYTCTBYHOT:
a30THUCTble OCHOBAHUS

TIEHTO3bI

+ Ir'eKCO3bI

(hochopHbIe KUCTOThI

XHUMHUeCcKHe 371eMeHTBI, BXO/ifAllj{e B COCTaB )XUBbIX OPraHU3MOB Ha3bIBAKTCA:
KaHL|eporeHaMu

+ buoreHamu

MyTareHaMHu

Makpos/ieMeHTaMH1

Mouiekyia, 0CyLiecTB/IAIOIAsA XpaHeHHe reHeTHUeCcKoi HH(opManuu 3yKapuor,
Ha3bIBaeTCcs .

[TpaBunbHbIi oTBeT: JTHK

B cocraB Hyk/ieoru0B HE BXOJAT 0CTAaTKM:

caxapoB

+ JIMNIU/I0B

TTUPYMU/IMHOBBIX U ITYPUHOBBIX OCHOBaHUN

opTodochopHO KUCIOTHI

HawuBbIciieli TaKCOHOMHYECKOM eJMHUIIeH, XapaKTepHOMH /i/IA apCTBa pacTeHuu
SIBJISIETCA:

IIpaBU/IbHBIN OTBET: OT/eN

CoorHecuTte IlapcTBa € COOTBeTCTBYHIIMMH XapaKTepUCTUKAMH.

[lapcTBa | XapaKTepuCTHKa




1. 6bakTepuu . MeJibyaiiiiiie HeK/eTOuHble (hOpMbI XKU3HU

2. BUPYCBI . TpuIIIl, repriecc

. BriepBble OblTH OTKPBITH [I.M. VIBaHOBCKUM

. O[THOKJIeTOYHbIe Oe3bsifiepHble OPraHU3MbI

. OTCYTCTBHE COOCTBeHHOT0 0OMeHa BeIlecTB

DU [WIN =

. )KU3HECIIOCOOHKI TOJILKO B )KUBOH K/IeTKE

IIpaBu/IbHBINA OTBET:

1-4,52-1,2,3,6

CBolicTBa M (PYHKI[UH 0€/TKOB ONpee/IsITCA:
BU/IOM OpraHu3Ma

TIJIOTHOCTBIO YTIAaKOBKHU TJIO0Y/TbI
+T10C/IeI0BaTeIbHOCTBI0 aMUHOKHCIOT

MeTO/]JaMH CHHTe3a

YTo MOHUMAIOT MOJ MePBUYHON CTPYKTYpPO#i 0e/ika:
aMUHOKHUCJ/IOTHBIN COCTaB MOJIAMENTHIHOMN 1eTTH
croco6 YK/aJKu TIPOTOMEPOB B OJIMTOMEPHbBIN 0e/10K

+ TIOPSIZIOK uepeJOBaHUs] aMUHOKHC/IOT, COeZIMHEHHBIX B OeJIKe MeNTHAHBIMU CBSI3SIMH
YKJIaJIKa TMOTUTIEeTITH/IHOM 1eMy B BUle O3Ta-CIiipau

Bomnpockl cobecejoBaHuA:

1. Yro uzyuaet 6uosorus? CTpykrypa O61osorum

2. CBsi3b OMOJIOTHM C [PYTUMH HayKaMH.

3. OcHOBHbIe HampaB/ieHNsl Pa3BUTHsI COBPEMEHHOM 6urosioruu

4. Pa3Butre 6rosioruy B AHTHUUHBIN 1iepro, B CpeaHre Beka U O1ioxy Bo3poxkaeHust.
6. Pa3BuTre 6uonoruu B nepuos HTP u mocnenyroiiye nmepuopbl

7. MeTo/pl UCCIeJOBaHUl B OMOJIOTHH.

8. ITonsTre 06 sKcrIeprMeHTaIbHOM MeTOZe Y [T0YeMy OH TOTy4uus1 Habosbliee
pacrnpocTpaHeHue.

9. OnpefienieHyie )KU3HU.

10. Ha3oBuTe (hyH1aMeHTa/IbHbIe CBOMCTBA YKUBOTO.

11. YpoBHU OpraHu3aly >XUBOW MaTepuHu.

12. MoneKynspHbIi YPOBEHb KU3HMU.

13. KyieTouHbll ypOBEHb >KU3HU.

14. OpraHu3MeHHbIN YPOBEHb )KU3HU.

15. ITonynauoOHHO-BUI0BOU YPOBEHb KU3HMU.

16. DKOCHCTEMHBIN YPOBEHb >KHU3HU.

17. buocdepHbIii ypPOBEeHb )KU3HU

18. Hatite oripesiesieHue MOHSTHS «0011[ast OMOOTHS».

19. [laviTe oripeziesieHUe MMOHSTHS <«OKU3Hb».

20. IpuBeayTe NMpUMepbI MPaKTUYeCKHX JOCTHYKeHUH Ha 6a3e pa3BUTHs OMOIOTUH.

Bonpocs! gy cobeceoBanusi o teme: «CymHOCTh Xu3HU. CBOMCTBA COCTaB U
YPOBHH OpPraHu3aniy )KUBOI0»

1. Yro n3yuaeTcs Ha OMOreoLleHOTHYECKOM YPOBHE?

Kakue 37eMeHTBI Ha3bIBAIOTCS MUKPO- U Y/IbTPAMUKPO3/IeMeHTaMu ?
[Touemy unuzbI HEPaCTBOPHUMBI B BoZie?

KaxkoB 3apsij cHapy»kul MeMOpaHbI 1 110, MeMOpaHO#?

Kakuie 6enKy Ha3bIBatOTCs MPOCTHIMU? CII0KHBIMU?

Yro Takoe ZieHaTypauys Oeska?

[BuraresibHasi QyHKLUsI OeKOB:

Katamuruueckast GpyHKIUsI Oe/TKOB:

[TouemMy >K¥pBI SIBJSIFOTCS OCHOBHBIM 3aracarolliiM BeleCTBOM y JKUBBIX
OpraHu3MoB?

LN WD




10. PoGepT BpoyH B pacTUTeIbHBIX K/IeTKAaX BIIEPBbIE OIMHCAJT:

11. Yro Takoe darouTo3? ITuHOIMTO3?

12.  Kak 3apspKeHHBbIe HOHBI TIOTIA/IAI0T B KJI€TKY, eC/TU JIMMUJHBIN OMCIION [y HUX
HeIpOoHULIaeM?

13. Uto u3yyaeTcs Ha NOMY/IALMOHHO-BU0BOM YPOBHe?

14. CKO/IbKO MPOLIEHTOB OT MacChl NPUXOJUTCS Ha 3/1eMeHThI 1 U 2 TpyIbI:

15.  Ilouemy TBepApl¥ /e[ ierye, yeMm >KuzaKas Boja?
16.  Yro Takoe OydhepHOCTH?
17. YTo Takoe yeTBepTHUHAsI CTPYKTypa OeTKOBOM MOJIEKYITbI?

18. CrpourenbHasi PyHKLMSI O€TKOB ITPOSIB/ISIETCS:

19.  OnepreTtnueckast GyHKLHS OeTKOB:

20. HazoBuTe BakHel11IMe MOIMCcaxapU/bl:

21. UTo “3yyaeTcss Ha OpraHM3MeHHOM YpPOBHe?

22. Kakue 3nemMeHTbI OTHOCSTCS K 37ieMeHTaM 1-i rpyTinbI?

23. Uem onpepenisieTcss KUCIOTHOCTb UJIM OCHOBHOCTB pacTBOpa?
24, Kakue cBsi3v y[iep>KMBalOT BUTKU CITApaId BTOPUYHOM

25.  CTpyKTyphbl benka?

26. UTto Takoe peHaTypanus’?

27. TpancriopTHasi pyHKLMsI O€KOB MPOSIBIISIETCS:

28. Kaxkue ksacchl yryieBo0B pa3imyaror?

29.  Yro u3BecTHO 00 SHepreTrueckoi GyHKLIIU

Bompocsl a1 cobecefoBanus no teMe: «MoJIeKy/ISIPHO-TeHeTHYECKHI YPOBEHb
OpraHu3aLyy >XU3HW»

1. B kakux opranongiax kietku Haxogurcs JTHK?

2. Kakogsl ¢pysukimu JHK?

3. Kakue nyprHOBBIe U MMPUMUAUHOBBIE OCHOBaHWS BXOAAT B cocTas JHK?

4. KakoB guametp mosnekynbl JJHK 1 KakoB pa3Mep rnapbl HYK/IEOTHOB B MOJIEKYJIe
JHK?

5. Kak nykneoruapl [JHK coegviHeHbl B OfHY Lienb?

6. Kak nenu IHK coepuneHs! apyr ¢ gpyrom?

7. Yem obpa3oBanbl "Kpas" Mosekynbl JJHK?

8. B kakom BH/le, ¥ KAaKUX OPraHOM/IaX XpPaHUTC MHPOpMaLys o Oeslkax B KJieTKax
3yKapuoT?

9. Kakoii pepmeHT oTBeuaeT 3a 0Opa3oBaHUe KOMILJIeMeHTapHOU Ljenu [JHK?

10. Uro aBnsieTcs MatpuLiei npu yasoennu [THK?

11. Yro Heobxoaumo Ayist pervkauyu JHK?

12. Kak Ha3biBaetcs criocob yasoenus [THK, mpu KOTOpoM o/jHa 1ieb HYK/Ie0THIO0B
0CTaeTCsi HeM3MeHHOW, a BTOpasi JOCTPauBaeTCsl M0 NPUHLIUIY KOMILJIEMEHTapHOCTU?
13. Kak HasbiBaetcs 1jenb Hyk/eotu10B JJHK, Ha KOTOpOI MPOUCXOSUT

HerpepbsIBHOe 00pa3oBaHWe KoMILiIeMeHTapHOoH 1jeru JTHK?
14. Kak HasbiBatoTcst pparmenTsl [JHK, obpa3ytoliiecs Ha pyroit Lenu
HYK/IeOTU/I0B MoieKysibl JTHK?

15. Kak Ha3bIBatOTCS (pepMeHThI, «CLIMBaroLue» pparMmeHTbl OKaszaku?
16. B kakom HarpaBsieHHH MoxkeT ABuratbcsi pepment JJHK-nonumepasa?
17. B kakom HaripaB/ieHUY TIPOUCXOUT Y//TMHeHHe 0bpa3yroleics Lernu
HYK/IEOTU/IOB?

18. Kakosbl ¢pyHkiumn PHK?
19.  T'zme obpasytorcs PHK?

20. Kakvie nyprHOBbIe ¥ TUPUMUUHOBBIE OCHOBaHUs BXOAAT B coctaB PHK?
21. Kaxkue Bugbsl PHK HaxopsaTcs B KieTke?
22. Kak nykneoruasl PHK coenrHeHsl B OHY LieTb?

23. KakoBs! pa3smeps! pasHbix Busios PHK?



24. ®.Kpuk chopmynrpoBa 1eHTpalbHYI0 JOTMY MOJIEKY/IIPHOM OMOIOTUN —

25. TpuUIIeTHOCTh TeHEeTUYeCKOr0 KOZa IPOSIB/IAETCS B TOM, UTO ...........

26. BBIPOKj€HHOCTE TeHeTUUeCKOro Ko/ia MpOosIBJISIeTCS B TOM, YTO ...........

27. OJHO03HAYHOCTh T'€HeTUUYeCKOr0 KO/la MPOSIB/ISIETCSA B TOM, UTO ...........

28. YHHBepCalbHOCTh TeHeTUUeCKOro Ko/ia MPOSIB/ISIeTCS B TOM, UTO ...........
29. HerepekpbsiBaeMOCTb TeHEeTUUeCKOr'o Ko/ia IPOSIBJISETCS B TOM, UTO ...........

30. VIHULMUp YOI KOJJ0H Ha moboit nPHK ...........
31. B konue nPHK naxomurct ...........

32. TpaHCKpUIILUSL — 3TO ...........

33. Ha THK MoryT ObITb 3aKOAIUPOBAHHI .......... s eeeennnnne s eeeennreees

34. Matpulieli py TPaHCKPUIILIUU SIBJSIETCS ...........

35. [/t TPaHCKPUITI[UM HEOOXOUMBI: .......... s eeeeeeees s eeeeeeeens

36. PHK-1iomimepasa 1rpy TpaHCKPUTILIUKM ABUKETCS B HATIPABJIEHUH ...........

37. uPHK o0pa3yercst Ha MmatpuuHoii 1jeri [JHK 1o npuHOwmnam .......... 1% S
38. PHK-nonmmmMepasa criocobHa cobupathb MoJMHYKIe0THIHYO 1LieTlh B HAallpaBIeHn!
39. BoJIbIIMHCTBO reHOB 3yKapyuoT MO3auyHble, TaK KaK ...........

40. KakoBO 3HaueHuve peryissTOpHbIX 3/1eMEeHTOB?

41. KakoBo 3HaueHue ripomoTtopa?

42. UT0 Takoe 3K30HbI, UHTPOHBI;

43. KakoBo 3HaueHUe uepHON 1 TPelIepHOi 1oc/iej0BaTe/IbHOCTe HYK/1e0TH/0B?
44. KakoBo 3HaueHHe HeTPaHCIUPYEeMbIX 00/1acTei?

45, UTOo NporCcxXoaUT BO Bpemsi nporeccuHra rnpo-uPHK?

46. [Touemy oTcyrcTByet D2 B 3penor uPHK?

47. I'me mporcxoauT TpaHC/ISILUS?

48. UTO0 MpOorCXOAUT BO BpeMsl MHULIMALIMUA TPaHC/IALUA?

49. Yrto HeoOXOAUMO [I/Isl TPAHCIISALIAN?

50. Kak ocymecTsiisieTcsi TepMUAHALMs TPAHCIIALIMKA?

KonTposibHas pabora:

CumyayuoHHble 3a0avu:

1. Opna u3 penouvek JJHK uMmeer nocnepoBaresibHOCTE HyKneotuzios: AI'T AH/I I'AT
ALIT LO'A TTT ALID ... Kakyro MnociaenoBaTe/lbHOCTb HYK/IeOTHOB UMeeT BTOpas
LIe[10YKa TOM >Ke MOJIeKYJIbI?

2. Bonblast U3 AByX 1ieneli Oenka WHCY/IMHA (Tak Ha3biBaemasi 1ielb B) HauMHaeTcs CO
CleyloIIMX aMUHOKUCIOT: (eHunalaHUH-Ba/lMH-aclaparuH-rIyTaMUHOBasi KUC/IOTa-
TUCTUUH-JIeNMH. Hanuiuvre mnocsefoBaTebHOCTh HYK/IEOTHZOB B Hayaje ydacTKa
mosiekysbl [JJHK, xpansijero nadopmaruo 06 3Tom berke.

3. YuacToK reHa uMeeT Cjeflylolllee CTpPOeHHe, COCToOsLee U3 I10C/Ie[0BaTe/IbHOCTU
Hykineoryzgos: LUI'T OI'L] THHA AAA TLHI ... . YKaxuTe CTpoeHHe COOTBETCTBYIOLL[Er0
yuacTka 6enKa, H”HpOpMaLysi 0 KOTOPOM COJIepXKUTCs B IaHHOM reHe. Kak oTpasutcs Ha
cTpoeHnu Oefika yzianieHre U3 reHa YeTBEPTOTO HYK/IeoTH ja?

4. Tlpu cunzapoMe PaHKOHU (HapylleHHe 0Opa30BaHUs KOCTHOW TKaHU) y GOJILHOTO C
MOUOM BBIJE/IIOTCS aMUHOKHUCIIOTHI, KOTOPBIM COOTBETCTBYIOT KOZOHbI B MPHK: AYA,
'yh, AYT, YUA, YVYT, I'YY, AYY. Onpegenute, Bble/leHUe KaKUX aMUHOKHCJIOT C
MOYOM XapakTepHO A1 cuHApoMa ®aHKOHM, eC/lu Yy 3[0pOBOTO 4ejoBeKa B MoOue
CoZlep>kaTCsl aMMHOKUC/IOThI a/laHUH, CePUU, IITyTaMUHOBast KUC/I0Ta U [JIULUH.

5. NccnepoBanus nokasanu, uto B UPHK cogepxxutca 34% ryanuna, 18% ypauuna, 28%
urosuHa, 20% azmeHuHa. Oripefie/iiTe TMPOLIEHTHBIM COCTaB a30THMCTBIX OCHOBAHWM B
yuactke THK, siBnisirormerocst Mmarputien g fanHor uPHK.

6. Monekyna JIHK pacnanace Ha gaBe uernouku. OgHa u3 HUX umeeT crtpoeHue: TAI
ALT ITT AUA OI'T I'TT TAT THA ... . Kakoe crpoenue Oyner uMmerb BTOpas



monekyna [JHK, korpa ykasaHHasi 1jerodka JOCTPOMTCSL IO TIOJIHOM [IBYXLIEIOUEYHOU
MOJIEKYJIbI?

7. IlonunenTyaHas 1elb OAHOTO OeslKa )XMBOTHBIX UMEET CJIe/IyIollee Hauasao: TM3UH —
IJlyTaMAH — TPEOHWH — aJlaHuH — aJaHWH — ajlaHuH — JIM3UH... C Kakou
10C/IeI0BaTe/TIbHOCTH HYK/IEOTH/IOB HAUMHAETCS T€H, COOTBETCTBYIOIINI 3TOMY Oenky?

8. OgHa u3 uereid puboHyK/eassbl (hepMeHTa TOIKETYA0UHON Keyle3bl) COCTOUT U3 16
aMUHOKUC/IOT: I'ny — I'mu — Acnn — IIpo — Tup — Ban — IIpo — Ban — IIpo —
Ban — I'mc — ®en—Acn — Ana — Cep — Ban. Onpegenvire CTPYKTypy ydacTKa
IHK, Kogupytolero 3Ty 4acTb puOOHYK/Ieasbl.

9. C Kako¥W TmOoC/IefoBaTe/IbLHOCTH aMHHOKWC/IOT HauuHaeTcsi 0esioK, eciu OH
3aKOJMpOBaH TakOW MOC/IeoBaTe/bHOCThEO HyKaeotrgos: AL UL ATT UL I'T'T
AIIL? KakyuM cTaHeT Hauaso TOJIMITeNTHAHON 1[eNy CUHTe3upyeMoro 0efka, ecyd Toj
B/IMSTHUEM PEHTTeHOBCKHUX JIyuel MATbIA HYK/I€OTHU[, OKaXKETCS BBIOMTHIM M3 MOJIEKY/IbI
JHK?

10. Copepxanve HykneotuzoB B Lern UPHK crepyroiee: azeHunoBoro - 27%,
ryaHwIioBoro - 35%, putuawioBoro - 18%, ypauunoBoro - 20%. Onpepenute
MPOLIEHTHBIM COCTaB HYK/IeOTUAOB yuacTka Mosekynbl [JHK (renHa), siBasitoierocs
Marpuliei ass atoit uPHK.

11. Kakyro panvHy uMeeT ydacTok Mosekyabl [JJHK, kopupyromuii MuoriobuH
COBpPEMEeHHBIX JKUBOTHBIX, €C/TM MUOTIOOMH (6e/I0K MBIIIL]) COAEepP>KUT OJIHY Lierb co 155
aMUHOKHKCJIOTaMU? PacCcTosiHUe MeXXIy ABYMSI COCEJHUMU HYKJ/IEOTHaMU paBHO 3,4 A.
12. be/sloK OKCUTOLIMH COCTOMT U3 9 aMUHOKMUC/IOTHBIX OCTaTKoB. Ompepenure AJIUHY
MEePBUYHOM CTPYKTYPhI U MOJIEKY/ISIPHYIO Maccy Oerka.

13. MonekynsipHass macca Katanasbl paBHa 224000a. CKO/JIBKO aMHUHOKMUC/IOTHBIX
OCTaTKOB B 3TOH Mosekyse? KakoBa [j/lMHa epBUYHOM CTPYKTYPBI 3TOr0 Oesika?

14. Benok akTUH COCTOUT K3 374 aMUHOKUC/IOTHBIX OCTaTKOB. OripefenvuTb [IUHY
TEePBUYHOMN CTPYKTYPhI U MOJIEKY/ISIPHYIO MacCy 3TOro Oesika.

15. B wmonekyne [OHK TUMHUHOBBIE HYKIeOTHAbI cocTaBiassioT 10% ot  obigero
KosmyecTBa. Onpeie/TUTh TIPOLIEHTHOE Co/iepyKaHue APYTUX BUZIOB HYK/I€OTU/IOB.

16. CKOJIbKO COJep)KUTCS a/IeHUHOBBIX, 'YaHWHOBBIX U LIMTO3WHOBBIX HYK/IEOTHUJOB (T10
oT/lenTbHOCTH) BO parmeHTe Mosekyssl [JJHK, eciiv B HEM o6Hapy>keHO 880 TUMHUHOBBIX
HYKJIEOTHZIOB, KOTOPbIe COCTaB/SIOT 22% 0T 00IIero KommuecTBa HyK/I€OTH/OB B 3TOM
¢dbparmenTe mosiekyssl [JJHK? KakoBa asvHa sToro ¢pparmenra [JHK?

17. B wmonekyne JHK TumuguioBeie HyKIeoTHAbl cocTaBisstioTr 10% ot obiero
KosmyecTtBa. Onpe/ie/TUTh TIPOLIEHTHOE COZlepKaHue APYTUX BUOB HYK/I€O0THOB

Tema: «CTpyKTypa U PyHKIMU K/I€TKH»
@OoH/, TeCTOBBIX 3aJ,aHUU JJ1 TeKYILero KOHTPOJIsl 3HaHUM I10 TeMe:
Il1a3maTnyeckas MeMOpaHa K/IeTKH He y4acTBYeT B MPoLjeccax
ocmoca
MIMHOLIUTO3a
+ cuHTe3a Monekyn AT®
(harorTo3a
B coctaB PHK BxoaaT a30THCTBIe 0CHOBAHMSA
aJleHuH, I'yaHWH, LIMTO3WH, TUMUH,
a/leHVH, IVIULIepUH, LIUTO3UH, THMUH,
a/leHuH, I'yaHWH, [VIMLepUH, TUMUH,
+ aZleHuH, T'YaHWH, LIUTO3UH, YpaLy/l.
®ynkiuu JHK
SHepreTUyecKas
3alyTHas
JBUTaTesIbHast
+XPaHUT reHeTUYeCKyt0 MH(OPMaL1I0



Poab BOABI B K/leTKe:

+ SIB/ISIeTCS1 yHUBEPCa/IbHBIM PaCTBOPUTEJIEM,

SHepreTuyeckas

repefiaeT reHeTUUYECKYI0 MH(pOpMaLUIo AouepHUM MoJieKyaaMm JIHK.
XPaHUT FreHeTUYeCKyro UH(OpMaLHIo

®ynkiuu JHK:

SIB/ISIETCS YHUBEPCabHbIM PaCTBOPUTEJIEM,

SHepreTUyecKas

+Tiepe/jaeT reHeTUUeCKY0 WH(OpMaLUo JouepHUM Mosekysiam JJHK.
XPpaHUT FeHeTUUeCKYH0 UH(OpMaLIKIO

MemOpaHbI IEPOX0BATOM H/[0M/IA3MAaTHYECKOH CeTH OTBETCTBEHHBI 3a CHHTE3. ..
+ benkoB

AT®

Kpaxmasa

HYK/IEMHOBBIX KHUC/IOT

YkaxuTe rJ1aBHYI0 0CO0eHHOCTh OaKTepuit

+ sifilepHOe BeILeCTBO He OT/e/IeHO OT L{UTOIIa3Mbl

OTCyTCTBYeT 060/104Ka

HeT pubocom

KJIETKH MaJleHbKUX pa3MepoB

He uMer0T K/1€TOUHOI0 CTPOeHUs

+ BUPYChbI

Gakrepru

JPOXCKU

TIPOCTeMIIIVe

J/ieMeHTapHO! eJUHHIEel )KUBOT'0 SIB/ISIETCH...

+ KJIeTKa

Oesmok

BUPYC

KJ/IeTOYHasl OpraHesiia

Kakue Mepbl NPO(UIAKTHKH CJIeflyeT NpeNPHHIMATh, YTO0bI He 3apPa3sUThCs
Ty0epKyJie30mM

+ IpPOBEeTpHBaTh NIOMeLLeHHe U [ieJIaTh B/IaKHYH0 YOOpPKY
TMO/IZIep>KMBaTh B TIOMeELIeHNH Orpe/ie/IeHHYI0 TeMIlepaTypy
YHCTUTB 3yOBbI 1Ba pa3a B/eHb

BKJTFOUATh B MMUIIY OOJIbIIIe Msica

B pe3y/ibTaTe Kakoro mpoiecca B OpraHu3Me 0akTepuii 3Heprusi akKyMy/JIMPyeTcsi
B AT®?

JBUKEHUS

+ IbIXaHUA

Pa3MHOKeHUsT

criopoobpa3oBaHust

Kakoii opraHou/ 3anacaet AJjisl K/IeTKU 3Hepruio B Buje ATD?
Komruiekc ['onbpxu

LATOI/1a3Ma

TUIa3MaTuecKasi MeMOpaHa

+ MUTOXOH/pUH

3abo/1eBaHie CTPUTYLIUM JIUIIAEM Y Ue/I0BeKa BbI3bIBaeT
BUPYC

TIJIECHEBBIN TPUO

BakTepusi-riapasut

+Tpu0- rapasur

K ocobeHHOCTH CTpOeHUsI IPOKAPHOT OTHOCHTCH. ..



TO/IBVKHAS I[UTOTIa3Ma

+ OTCyTCTBUE AJpa

pasMHO’KeHUe MpY TOMOILY Melo3a

TeHOM, TIpeZiCTaB/IeHHbI MHOKECTBOM XPOMOCOM
BakTepuu 0THOCAT K MPOKApPHOTaM, TaK KaK OHM UMEIOT
LUTOT/Ia3My

T/1a3MaTUYeCKyr0 MeMOpaHy, COCTOSIIITYIO U3 JIMITHUAOB U Oenka
pub0COMBI

+ siepHOe BelllecTBO 6e3 00010UKH

Yem 00yC/10B/IEHO MHOT000pa3He 0e/TKOB?

+ Ha/IMUMeM B UX COCTaBe aMUHOKHUCI/IOT

Ha/TM4YMeM TIeNITHHBIX CBs3el

CIOCOOHOCTBI0 00PA30BLIBATh BOZOPO/HBIE CBSI3U
0C0OeHHOCTBIO UX TIEPBUYHOUM CTPYKTYPbI

Bb1ie/TMTH OT/Ie/TbHbIE KOMIIOHEHTBI K/IETKH TM03BOJ/ISIIOT METO/bI:
MHKPOCKOTTMUEeCKHUI

TMCTOXUMUUECKUI

+ muddepeHLIMaNTbHOTO LeHTPU(YTUpOBaHKs
PEHTTeHOCTPYKTYPHOTO aHa/3a

ITpocTpaHCTBeHHYIO CTPYKTYPY U pM3UuUecKHe CBOHCTBa MaKPOMOJIEKYJI MO3BO/ISIIOT
U3YYHUTH METOJBI:

MHKPOCKOITAYECKHUH,

TMCTOXVMHYECKUH,

OMOXUMUUCCKUH,

+ PEHTTeHOCTPYKTYPHOTO aHa/i3a

B cocTaB 6uo/10rHUecKoii MeMOpaHbI BXO/SAT:

+ I bI

XPOMOCOMBI

HYKJ/IEHOBBIE KMC/IOThI

ATD.

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

+ Ha/IMUMeM B UX COCTaBe aMUHOKHUC/IOT

Ha/TMUMEM TIENTU/IHBIX CBS3eH

CIIOCOOHOCTBIO 00Pa30BLIBATE BO/IOPO/IHbIE CBSI3U
0COOEHHOCTBIO X TIEPBUUHOM CTPYKTYPbI

darouuro3 — 3T10:

3axBaT MeMOpaHOM K/IeTKH >KUAKUX BEIECTB U MEePEeHOC MX B LIUTOIIa3My KJI€TKH
+ 3aXBaT MeMOpaHOU KJIETKHU TBEP/IbIX YaCTHUL] U IEPEHOC UX B LIUTOIIa3My
W30MpaTe/IbHBINA TPAHCIIOPT B KJIETKY aMUHOKUC/IOT
MOCTYTUIEHHE B KJIETKY BOZbI

DYHKIMH [JIaJKOH SH/I0I/Ia3MaTHUECKOH CeTH:

+ CUHTEe3 JIUTTH/IOB

paclIierieHye yrjieBozioB

paciiierieHye 6eKkoB

cuHTe3 OeTKOB

DYyHKIMH IU30COM:

CHMHTE3 >KHPOB,

+ pacujerieHve 6e/KoB

CUHTE3 YTJIEBO/IOB,

cuHTe3 OesTKoB

DOYHKIUA MUTOXOH/IPHIA:

CUHTE3 >KUPOB

CHHTE3 YT/IeBOZIOB



+ cuHTe3 ATD

paciiiervieH’e HyK/IEMHOBBIX KUC/IOT

DOyskumu KoMiutekca I'ombpku:

+ obpa3oBaHye M30COM

CUHTe3 KUPOB

cuHTe3 ATD

paciLierieHrie HyK/IeHOBBIX KUC/IOT

DyHKIUM K/IeTOUHOr0 siipa:

OuocuHTe3 Oenka

cuHTe3 ATD

+peryssitysi 0OMeHa BelleCTB KJIeTKU
paclLeryieH’e T0/IMcaxapyzioB.

K Hek/ieTouHBIM (hopMaM >KM3HHU OTHOCATCH:
pacTeHust

GaxTepru

YKUBOTHBIE

+ BUPYChI

K nmpokapuoTam 0THOCATCA

HUTYaThle BOJOPOC/IU

+ ObakTepuun

JPOXOKU

TIJIeCHEBbIE TPUObI

OHjOIUIa3MaTHYeCcKast CeTh B K/IeTKe BbINO/THSAET (DyHKITUI0
cunTe3a JIHK

cunTesa MPHK

+ TpaHCIIOpTa BEITeCTB

o0pa3oBaHust pubOCOM

ITpouHasi 000/10YKa K/IeTOUYHBIX CTEHOK PACTeHHI CTPOUTCS U3
JIUTIAJIOB

benkoB

cosieut

+ yrieBoioB

Ile/r0/1032 OTHOCHUTCS

+ K yrjieBoJiam

JIATTA/IaM

Oesikam

MUHEpPa/IbHbIM Bell[eCTBaM

HapymieHue yriieBoJHOro 00MeHa y yesioBeKa UCC/Ie/lyeTcs C MOMOIIBI0 MeToja
L[UTOT €HEeTUUECKOT O

reHeaIornyecKoro

9KCIIePUMEHTATbHOTO

+ OMOXHUMHUECKOTO

Benkwu, cioco0HbIe YCKOPATH XMMHYEeCKHe PeaKI[UH, BHITOTHSAIT B K/IeTKe (DYHKIIHIO
TOPMOHAJ/TbHYIO

CUTHAJIbHYIO

+ (pepMEHTaTUBHYIO

VH(OPMaLMOHHYIO

BHYTpPUK/IETOYHBIE TAPA3UThI, COCTOALIME U3 MOJIEKYJ/T HYK/IeMHOBBIX KHC/IOT U
0e/IKOBOI 000/I0UKH,-

+ BUPYChI

HakTepun

JPOOKA

rpocTeuie



B cocraBe pacreHui BcTpeyaeTcsi o/IMcaxapup

IJIMKOTeH

aZipeHanvH

+ Kpaxman

XUTUH

K 0co6eHHOCTH CTpOeHUsI IPOKAPHOT OTHOCHTCH. ..

TIO/IBW)KHAs LIUTOI/Ia3Ma

+ OTCYTCTBUE AJpa

pasMHO’KeHUe MpY IOMOILY Melo3a

reHOM, Mpe/iCTaB/IeHHbI MHO>XECTBOM XPOMOCOM

MemOpaHbI IEPOX0BATOM H/[0M/IA3MAaTHYECKOH CeTH OTBETCTBEHHBI 3a CHHTE3. ..
+ benkoB

AT®

Kpaxmara

HYK/IEMHOBBIX KUCJIOT

XeMoTpo(HOe MUTaHNe XapaKTePHO /I/Is1 HEKOTOPbIX

rerepoTpodoB

KOHCYMEHTOB

rapasuToB

+aBTOTPO(OB

Kakoe Be1jecTBo C1y>KMT OCHOBHBIM HCTOYHUKOM 3HEpruu

Oenku

JUMNJBI

+ ATD

OHK

BcrpauBanue cBoeii moJiekybl [JHK B K/1eTKy X035iiHA OCYII[eCTB/ISIIOT
+ bakTeprodaru

XeMOTPOdbI

aBTOTPO(bI

[MaHOOAKTepUH

B coctaB /IHK BXoAaT a30TUCTbIe OCHOBAHHUSA:

+ aJleHuH, I'yaHWH, LJUTO3WH, TUMUH;

T'yaHWH, ypaLu/, LIUTO3WH, TUMUH;

LIUTO3WH, aJ|leHVH, TAMUH, YpaLuI;

THUMUH, TYaHUH, aJleHHH, yYpaLu/l

B opanoii u3 neneii JHK umeercs nociegoBarenbHocTh HyK/1eoTuoB Il T T A.
Ncxops u3 npuHIjUNa KOMIIJIEMEHTapHOCTH, YCTAaHOBUTeE I10C/1e0BaTe/IbHOCTh
HYKJ/1e0TH/I0B B jpyroi nenu JHK:

+ I'yaHMH, aZleHUH, LIUTO31H, TUMUH

aZleHuH, TUMUWH, ypaLu/, TyaHuH

LUTO3MH, aJleHUH, ypaLu/i, TUMUH

THMUH, a/IeHUH, LIUTO3WH, 'YaHUH

I'unorte3a cumObuoreHesa paccMarpuBaer 06pa3oBaHue B MPoLecce 3BOTIOLHU
KaK pe3y/IbTaT BHe/IpeHHs B NEPBUYHYI0 3YKaPHOTUYECKYI0
KJIETKY OaKTepuid.

+XJI0pOMJIacTOB

+MUTOXOH/IpUM

pubocom

JIN30COM

arirapara I'onbpku

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

+T1/1aCTUBI

+BaKyo/1




LIEHTPUOIU
KOMIL/IEKC ['0JIbKu

TePOKCHCOMBI

HemeM0paHHBIMHY OPraHOMAMH KJ/I€TKHU SIBJISIIOTCAL. ..
+KJ/IETOYHBIN L|eHTP

+puboCcoMbI

JIN30COMBI

TI1aCTU/bI

MUTOXOH/IPUU

PO

Bujpi s3HA0M/1a3MaTHUECKOT0 PeTUKYJ/IyMa...
+TpaHy/IsIpHbBIN

+rafKun

LleHTpabHbINA

TOBEPXHOCTHBIN

MOCTEeHHBIN

Yuenble, BHeclIde BK/Iajl B CO3/laHUE U Pa3BUTHE K/I€TOYHOU TeOPUM, — 3TO...
+M. IlIneinen

+T. [lIBaHH

T. Mopraun

I'. Menpnens

A. JleBeHI'yK

A. Beiicman

DyHKIMHU AApa — 3T0...

+XpaHeHue Hac/ieICTBeHHON UH(OopMaluu
+Tiepefiaua Hac/e[CTBeHHON MHMOpMaluu
perysius oOMeHa BellecTB

CUHTE3 BUTaMUHOB

obpa3oBaHue TM30COM

CUHTEe3 )XUPOB

K aByxMeMOpaHHBIM OpraHe/ijiaM OTHOCATCAL. ..
+XJ/1I0pOI1/1IaCThI

+MUTOXOH/IPUU

prbOCOMBI

SH/IOT/Ia3MaTHUUecKasl CeTh

JIU30COMBI

JIByXxMeMOpaHHBIMH OPraHOM/JAMHU K/IETKHU SIB/ISIOTCS. ..
KOMILIeKC ['osibmKuy

+MUTOXOH/IPUU

+11/1acTUBI

pub0OCOMBI

+51po

3H/IOTI/Ia3MaTUUeCKUN PeTUKYTYM

Pu6ocoMbI B K/IeTKe pacio/iaralTcs B...
KOMIUIeKCe ['0JibIKu

sqpe

+1UUTOIIa3Me

riacTu/iax

+3H/011/1a3MaTUYeCKOM PeTUKYJTymMe
Pu6ocoMbI cOCTOAT 3. ..

yI/1€BOJIOB

OHK

+PHK



JIVTIU/IOB

+0eKOB

DyHKIUH I/Ia3Ma/IeMMBL. ..

peryssius obMeHa BellecTB
+peLenTopHas

repeziaua Hac/aeCTBeHHOM UHGOpMaLuu
+3a1uTa OT (aKTOPOB BHEIIIHEeN Cpe/ib
paclieryieHye yrieBojoB

CHHTE3 BUTaMUHOB

Oprase/uibl, He UMelIIe MeMOPAHHOT0 CTPOeHHSA, — ITO...
XJIOPOILJIaCThI

KOMIL/IEKC ['0JbKu

JIA30COMBI

+puboCcoMbI

+LIeHTPUOJIU

I'napkas 3HAON/Ia3MaTHUeCKas CeTh OTBeYaeT 3a CUHTe3...
T-PHK

+/IUITN/I0B

0enKoB

+yrJj1IeBO/IOB

ATD

JHK B K/1eTKe 3yKapuoT HaX0AUTCA B...
9H/|0I/Ia3MaTUUYeCKOM PeTUKY/Iyme
LUTOIlIa3Me

TJ1IaCTUAAX

+MUTOXOHAPUAX

+snpe

KoMIiekce I'onbmKu

MeM0OpaHa K/IeTKH COCTOUT H3...
MypeurHa

+/IMNUI0B

+0eKOB

L{e/UIF0JI03bI

XWATUHA

BkiroueHusi, BCTpeyarlyecss B paCTUTe/IbHbBIX K/1eTKax, - 3T0...
+Karuiu »xKupa

TJIaCTU/IbI

+3epHa Oeska

BaKyO0JI1

IJILIOKY TJTUKOTeHa

I'maponuTuyeckue pepMeHTHI COAEPKAaTCA B OpraHesjiax...
pubocomax

LIEHTPUOJISIX

+I1epoKcrucomMax

+/1M30comax

MUTOXOH/PUAX

PubocomMbl B K/IeTKe pacno/iaralTcs B...
KoMIiekce I'osibmKu

+tsnpe

+LUTOIIIa3Me

tracTugax

JIM30COMax

BaKyOJIU



DyHKnuH KoMiiekca I'onbpku. ..

+TPaHCIIOPT BeLeCTB

riepejiaya Hac/ae/ICTBeHHOM UH(OpMaLUU

cuHTe3 ATD

CHHTEe3 BUTaMHHOB

+CUHTE3 OPraHUYeCcKrX BeLeCTB

+ obpa3oBaHuUe JM30COM

Kakoii TepMuH HCII0/1B3yeTCs [I/Isi 0003HaUeHHs Ha3BaHUA K/IeTOUYHOW rPaHULIbI
JKMBOTHOM KJ/IeTKHU?

JIBOMHOM 1011 6€/TKOBBIX MOJIEKY/T

JIunuHbIA C/10M

+I1na3maTrueckass MeMOpaHa

[TonrcaxapuHble KOMIIEKChI

Kro BnepBbie chopMy/11ipoBasl 0CHOBHbIE M0/10)KeHHs K/IeTOUHOM Teopuu?

M. Manbnuruu

P.T'yk

A. Ilypkune

+T. IIBaHH

Kakue coeHeHuHs1 00ecneyrBaeT ruasionjiasMe CBOMCTBA KO/UIOUJHON CUCTeMBbI?
[TpucyTcTBHe TOJMBLKO O€MKOB U BOJbI

[IpucyTcTBUE TOMBKO HYK/IEMHOBBIX KUC/IOT U BOJbI

Hanuuue TonbKO nonurcaxapyujoB U BOJbl

+TIprCyTCTBHE BCEX TIEPEUNC/IEHHBIX OUOTIO/IMMEPOB U BOZbI

Kakoe cTpoeHue uMeeT 3/ieMeHTapHasi KJIeTOUHasA MeMOpaHa?

Ona obpa3oBaHa JByMsI 1IeHTPa/IbHBIMU CJIOSIMH O€JTKOB, TIOKPBITBIX C IBYX CTOPOH
MOHOCJ/IOeM JIMIH/0B

Ona obpa3oBaHa OZIHUM CJI0eM OeJIKOB, K KOTOPOMY TTPUMBIKAeT CJIOH JIUMH/IOB
+Ona obpa3oBaHa LIeHTPa/IbHBIM OUTUITUAHBIM CII0eM, B KOTOPBIM BCTPOEHbI OeTKOBbIe
MOJIEKYT

Ona o0pa3oBaHa TOJbKO OUTUIHIHBIM CJI0EM

YTo XapaKTepHu3yeT MOBEPXHOCTHBIE 0e/IKH 3/1eMeHTapHOH K/IeTOUHOH MeMOpaHbI?
OHM YaCTUYHO BCTPOEHBI JIMOO B TIOBEPXHOCTHBIH, MO0 BO BHYTPEHHUM OWTUTIM/THBIN
cnou

+OHM «TPOIIMBAIOT» OUUITAAHBIN C/IOM M YaCTUYHO PACII0/IaraloTCsl Ha Hapy>KHOU U
BHYTPEHHEH MOBEePXHOCTH MeMOpPaHbI

OHU HUKaK He CBSI3aHbI C OUTMITUHBIM CJI0eM MeMOpaHbI

OHM He BCTPOEHBI B OUTMIU/THBIN C/I0M Y HaXOASTCS Ha BHYTPeHHeM WK Hapy>KHOM
TTOBEPXHOCTH MeMOPaHBI

Kakoii cocTaB nMeeT riMKOKa/IMKC?

+3T0 aCCOLMMPOBAHHBIN C M/1a3MOJIEMMOU TJTUKONPOTEUHOBBIM KOMILIEKC

OTO acCOLMUPOBAHHBIE C 171a3M0JIEMMOM MOJIEKYJIbI BO/IbI

3TO accolMUpOBaHHbIE C M/1a3MOJIeMMOI HeopraHuueckue coeZIMHeHUst

OTO acCOLIMMPOBaHHbIE C T/1a3M0OJIEMMOM Uy>KepOo/iHbie Bell[eCTBa

Uro siB/IsieTCA MPUHLIMIIHA/IBHBIM OT/IHYMEM CTPOeHUs I/1aIKoi
JH/I0M/Ia3MaTHYeCKOM CeTH OT IePOX0BaTOM?

B eé cocTaBe MpUCYTCTBYIOT MEIIIOUKH

B eé cocTaBe npUCyTCTBYIOT LJUCTEPHbI

B eé cocTaBe MPUCYTCTBYIOT TPYOOUKH

+OHa nuieHa pubocom

YT0 noHMMaeTcs noj TepMHUHOM JUKTHOCOMA?

MHorouuceHHble KaHa/lblbl IIIEPOX0BAaTOM 3H/]0MIa3MaTUUeCKOM CceTh
MHorourc/ieHHble KaHaslbLIbl T71a/IKOM H/I0T/Ia3MaTUuecKou ceTr
MHorouucieHHble CKOTL/IeHUST TM30COM



+CKorieHus1 371eMeHTOB KoMrlyieKca ['o/b/IKu B BUJie CTOTIKM YIIIOLeHHbIX [JUCTePH
Kakoe yTBep:xJjeHHe B CTPOEHHH MePOKCHCOM SIB/ISETCH OIIUO0UYHBIM?
31O TesbLa OBabHOW (hOPMBbI

+OHU He UMeIOT MeMOpaHbI

VimMeroT rpaHy/sipHbIA MaTPUKC

Kakas memOpaHa MUTOXOH/APUH 00pa3yeT KPUCTHI?

HapyskHas

HapyxHast u BHyTpeHHss

+BHyTpeHHss

B MUTOXOH/IpUSIX TIPUCYTCTBYET ClieljiaibHasi MeMOpaHa, hopMUpYOLL{asi KPUCTBI
Kakoe cooTHomeHue §0/IbIIMX M MaJIbIX Cy0beAMHNL] CYL[eCTBYeT B pudocome?
2 GOMBLIMX U Manast

2 MaJibIX ¥ OoJIbINast

2 GOMBLINX U 2 MajbIX

+ Oosbliast ¥ Marnast

Camasi KOpOoTKasi 10 BpeMeHHU CTajusi MUT03a — 3T0

rpodasa

MeTadaza

+aHadaza

Tenodasa

3UroTeHa

Be/Ky BHYTPUK/IETOUHBIX MeMOpPaH CHHTEe3UPYIOTCS B

+rpanyssipHor JI1IC

rnaakoit OI1IC

KoMmIuiekce ['ombpKu

JIM30COMax

SIPBIIIKaX

MuTOXOH/APHATBHBIN MATPHUKC PACTIOIATACTC . ueeeerrseessenns

Ha roBepxHOCTH MUTOXOH/IPUU

B MexxmemMOpaHHOM TTPOCTPAHCTBE

B MUTOXOHZIPHSIX OTCYTCTBYeT COOCTBEHHBIM MaTPUKC

+B nipocTpaHCcTBe MeXAy KpUCTaMU

Kakoe yTBep:x/jeHue, xapakTepu3symouee 3HaueHue [JHK MUTOXOHJPUH, AB/IAETCA
HeBepHbIM?

JHK yuacTtByeT B cuHTe3e nH(popMarmoHHbix PHK

JHK yuactByeT B cuHTe3e TpaHCriopTHeIX PHK

OHK yuactByeT B cuHTe3e pubocoManbHbix PHK

+IHK He ygyacTByeT B crHTe3e Kakux-m160 PHK mMuToxoHzapuit

Kakoe Ko/1HuecTBO Cy0OBeIMHUL] BXOAUT B COCTaB PUO0COMBI?

Opna

+/Be

Tpu

Yetsipe

Kakoii xuMHuecKuid COCTaB UMeeT KaKAasl Cy0obeJUHIIa pudoCoMbI?
WudopmaumonHas PHK u 6esiok

Tpaucnopthast PHK u 6esiok

Tonsko pubocomanbHass PHK

+PubocomanbHasi PHK u 6eyiok

Yto He ABAsAETCA MOP(]O/I0rHUeCKUM NPU3HAKOM MHUKPOTPy0OoUeK?
OHM TIpeICTaB/ISFOT JIMHEeHbIe 00pa30BaHUs

OHU SIBJSIFOTCS TI0JIBIMU LIUJIMH/IPaMU

OHMU TIpeJICTaB/ISIFOT HEBETBSIIMECs: 00pa30BaHUS

+OHM Tpe/ICTaB/ISIIOT XOPOIIO Pa3BeTBIEHHbIE CTPYKTYPbI



Kakmue 13 K/1IeTOUHBIX CTPYKTYP, 00pa30BaHHbIe MUKPOTPY00UKaMHu, SIBISAIOTCSA
BpeMeHHbIMHU?

basanbHbIe Tesblia peCHUYeK

LenTpurou

Krytuku

+BepeteHo feneHus

UTo He SIB/IAETCA COCTABHOM YAaCTbI0 K/1€TOUHOr0 LieHTpa?
Auriocoma

[Be LieHTpHOIU

Llentpocdepa

+MUKpOTpyOOUKM BepeTeHa /le/IeHUsI

I'ne B cocTaBe si/jepHOM 000/10UKe 00HAPY)KUBAKTCA PUOOCOMBI?

B cocraBe nepuHyK/ieapHOro IpoCTpaHCTBa

Ha BHyTpeHHeli MeMOpaHe CO CTOPOHBI HYKJ/IEOTIIa3Mbl

+Ha Hapy>XHOI MeMOpaHe CO CTOPOHBI LIUTOT/Ia3MbI

MemOpaHbI s1/1epHOI 000/I0UKH He UMeIOT prubocom

UTo XxapaKTepHO /i/If1 COCTaBa K/J1eTOYHOro sigpa?

SlnepHast 060/10UKa

['nb16KM XpoMaTHHa

OpHO WM HEeCKOJIBKO SIPBILIEK

+Bce BbIlLIeNepeuric/ieHHble KOMIIOHEHTBI

Cy0beJUHULIBI PUOOCOM 00PA3YIOTCSH B...oveervrerersseses

I'nagkou II1C

['panynsipnoii II1C

B pe3ysibTaTe MOYKOBaHUS UMEIOLIUXCSI pUO0COM

+ 5 IpBIIKOBBIX OpraHU3aTopax.

OOuMM /1 BCeX K/IETOUHBIX MEMOPAH ABJIACTCSH..cveeseeseoseosess
+JIumnornporeniHOe CTPOEHUE

OMHAaKOBbIN OBEPXHOCTHBIN 3JIEKTPUYECKUH 3apsi]

CocraB mMnuaoB

CocTaB rimMKoKammkca

YuacTku XxpomMocoM, Ha3bIBaeMble KUHETOXOPAMM, 3TO....cccererneeeses
MecTa 0Opa3oBaHMs AAPHILIEK B UHTEPda3e

MecTa OTXOX/]eHUsI MUKPOTPYyDOUeK BepeTeHa JieJieHust

MasneHbKHe y4acTKU XPOMOCOM, OT/Ze/leHHble BTOPUYHOMW TePeTsKKOM
+1lepBUUHbBIe TIEPETSIKKA

YuacTku XxpomocoM, Ha3biBaeMble siPbIIIKOBbIMHM OPraHu3aTopaMu,
) | |

+MecTa 00pa3oBaHUs A/PHILIEK B MHTEP(da3e

MecTa OTXOX/]eHUsI MUKPOTPYyDOUeK BepeTeHa Jie/ieHust

+MasieHbKHe y4aCTKU XPOMOCOM, OT/Ze/IeHHble BTOPUYHOW NepeTsIKKON
[TepBuuHbBIe nepeTsHKKU

YTo He OTHOCUTCS K MACCUBHOMY TPAHCIOPTY KJ/IeTOUHBIX MeMOpaH?
Tpancnopt BoAbI

TpaHcriopT MOHOB

TpaHCropT KaTUOHOB

+TpaHcropT BEICOKOMOJIEKY/ISIPHBIX Oe/TKOB

Kakas ¢yHKI[us, U3 nepeurcIeHHbIX HU)Ke, BBIMO/THAETCA IJIaKon
IH/0N/Ia3MaTHYeCKOH CeTbIo?

CuHTe3 Oe/IKOBBIX BEILeCTB

Moaudukaiiyist 6eJIKOBBIX BellleCTB, HallpyuMep, CBsi3bIBaHUe C caXxapamu
TpaHcnopT Oe/TKOBBIX BeI|eCTB B KOMITIEKC ['0/bIKu
+/1e3MHTOKCHUKALMsI TOKCHYeCKUX COe/IMHeHU, CUHTe3 HeOeIKOBbIX COeIMHeHUN



Yro He ABasAeTcA PpyHKIHeH Komiuiekca I'onbmpxu?

HakornieHre CMHTE3MPOBaHHBIX POAYKTOB

XuMuyeckasi repecTpoiika HaKariMmBaeMbIX MPOAYKTOB

+Pa3pyliieHre nepBUYHbIX JIM30COM

OGecrieurBaeT BbIBeleHHe CUHTE3UPOBAHHBIX TTPOIYKTOB U3 KIIETKH

Kakoe yrBep>x/ieHHe He OTHOCHTCA K CBO0OOJHBIM pudocoMam?

OHM He CBfi3aHbI C KaHa/IbL{AMH 3HZ0TIIa3MaTU4YeCKoU ceTr

Onu 00pa3yroT MOJUCOMBI

+OHM CUHTE3UPYIOT CTPYKTYPHBIE O/TKU KJIETKH

OHU CUHTE3UPYIOT CeKpeTOPHbIe OesTKu

YT0 He OTHOCUTCH K CTPYKTYPHO-(YHKI[HOHA/TbHOW XapaKTepUCTHKe PUO0COM
SHAOM/Ia3MaTHYeCKOH ceTu?

OHU CBfi3aHBI C KaHa/IbL|aMU 3H/I0T/Ia3MaTUUeCKOW CceTr

[ITepoxoBaras 3HZOI/Ia3MaTUUeCKas CeTh PACIioaraeTcs BO BCeX KieTKax
CHHTe3UpYIOT CTPYKTYPHBIe 0e/KH KJIeTKU

+CHHTe3UpYIOT CeKpeTOpHbIe OeKu

Kakoe yTBep:x/jeHHe COOTBeTCTBYeT XapaKTepHCTHKe reTepoxpoMaTuHa?

ITO XpOMaTHH, KOTOPBIN MPUCYTCTBYeT B paX TOAbKO MY>XCKOT0 OpraHvi3ma

3TO JeKOH/IeHCUPOBaHHbIe yUaCTKU XPOMOCOM

+3TO0 KOH/IeHCMPOBaHHbIe yUaCTKHA XPOMOCOM

CoOTBeTCTBYeT yuacTKY SiZIpBILIKOBOrO OpraH1u3aTopa

Kakoii )xu3HeHHbIN MK/ XapaKTepu3yeT BbICOK0/u(¢epeHIIpOBaHHbIE K/TeTKH?
MuTo3 - uHTepdasa - MUTO3

Mwurto3 - uaTepdasa - rubesb KJIeTKu

+MwuT03 - AuddepeHIIMPOBKH - BBITIOJTHEHNE (QYHKIIUHU - THOe/b KIeTKU

MMUTO3 - MUTO3 - MUTO3 U T [

UYeM XapakTepu3yeTcsi MOCTMUTOTHUECKHH epro/; UHTepdasbl
MasioaudepeHIUPOBAHHOU KITeTKU?

+IIpoucxoguT pocT u AuddepeHIIpoBKa

[Tpoucxomut ynsoenue monexkya JIHK

3aBeplieHMe TIOATOTOBKY K/ETKU K HOBOMY MUTOTHUUECKOMY [le/IeHUI0

Kakux-mb0 u3MeHeHH CO CTOPOHBI Sifipa U IIUTOTIa3Mbl KJIETKH He TIPOUCXOJUT
YeM xapaKTepHU3yeTcsi CHHTeTHYeCKHI mepuo/ uHTep¢asbl
MasioandepeHIUPOBAHHOMN KITeTKU?

[Mpoucxoaut poct u AuddepeHLIPOBKa

+IIpoucxogut yasoenvem mosekyn JJHK

[TporcxouT MOArOTOBKA K/IETKH K HOBOMY MUTOTHYECKOMY ZleJIeHUIO

Kakux-mb0 u3MeHeHH CO CTOPOHBI Siipa U IIUTOTIa3Mbl KJIETKH He TIPOUCXOJUT
Kakue u3mMeHeHUs1 IPOUCXOJAT B sifipe U UTOIIa3Me K/IeTKH B MeTada3y muro3a?
KonpeHcalyst XpoMOCoM, pa3pyiieHue siepHoi 000/10UKH, pOPMUPOBaHHe BepeTeHa
JiesieHust

+PacrosioykeHrie XpOMOCOM B 9KBaTOPUA/IbHOM 30He KJ/IeTKH

PacxokJeHue JOUepHUX XPOMOCOM K TOJIFOCaM JJ0UepHUX K/IeTOK

O6ocobsienvue siziep, LIATOTOMUS

Kakue n3mMeHeHuUs1 IPOMCXOJAT B A/ipe U UTOIIa3Me K/IeTKH B aHada3y Mmuro3a?
KonpeHcalys XpoMoCoM, pa3pyilieHue siiepHoi 000/10UKH, pOpMHUPOBaHHe BepeTeHa
JiesieHust

Pacro/ioykeHrie XpOMOCOM B 3KBaTOPUA/IbHOM 30He KJIeTKH

+Pacxosk/ieHre 0UepHUX XPOMOCOM K TIOJTFOCaM JJ0UepHUX KIeTOK

O6ocobsienne siziep, LIATOTOMUS

B pe3y/ibTaTe MHT03a 00PA3YeTCH..cccuereueevennes

+0pHa gunouaHas KieTka

OpHa KneTka c rarvionHbiM Habopom [IHK v 3 pelyKLIMOHHBIX Tesblja



UeTnbIpe K/I€TKU C raryiongHbiM KommyectsoM [JHK

[IBe IuTIONHBIE K/I€TKH

Kakoii ciioco0 fe/ieHHs1 He XapaKTepeH /11 COMaTHYeCKUX KJ/IeTOK?
Amuto3

Murto3

OHJ0MUTO3

+Meiio3

XpoMoCOMBI BBICTPAMBAKTCS N0 IKBATOPY K/IETKH.....uveerueesaneens
B nipoazy

B tenodasy

B anacdazy

+B meTtadasy

XpoMaTHabl OTXOAAT [JPYr OT JApyra M CTAHOBATCA CaMOCTOATE/IbHBIMM
XPOMOCOMAMHM...ccerueeenseeneene

+B anacda3zy

B Tenoda3sy

B nipoazy

B metadazy

KonunuectBo xpomocom u [THK paBHO 2n4c.........cceeeneee.

+B npodasy

B Metadazy

B anadazy

B Tenodazy

KommnuectBo xpomocom u IHK paBHO 4n4c........cceeeeeenee.

B nipoazy

B metadazy

+B anacda3zy

B Tenoda3sy

HeakTuBHas yactb [IHK B K/IeTKe IIPe/JCTAB/ICHA.....cccoueeerneees
XpOMaTHUHOM

+30yXpOMaTUHOM

I'eTrepoxpoMaTHOM

Bca IHK B k/ieTke akTHBHa

OAHOXPOMAaTHAHBIE XPOMOCOMBL....cccesnseeecenes

B npodazy

B metadazy

B aHada3zy

+B Tenodasy

B nocTcuHTeTHYeCKU MTepro

B cuHTeTHUECKHI epuo/

+B npecuHTeTHYECKUI NIeproy,

Konbroranys romMo/iorM4HbIX XpOMOCOM MPOUCXOUT B MEPHUO/...cceerseersseeces
+IIpodasy 1

[Tpodasy 2

Mertada3y 1

Mertada3zy 2

Amnadasy 1

Amnadazy 2

Tenodasy 1

Tenodazy 2

B xonne 1-ro gesienust Meio3a Hadop xpomocom u [JHK....................
nc

2n4c



+n2c

4ndc

n4c

2n2c

B KoHIIe 2-r0 Je/ieHusi Melio3a Hadop xpomocoM U [THK...........ccucee...
+nc

2n4c

n2c

4n4c

n4c

2n2c

Ha6op xpomocom u THK 2n4c xapaKTepeH /ISl IEPHO/0B. .....cccueeresesens
+I1podassi 1

[Tpodassi 2

+Mertadassi 1

MeTada3ssl 2

+AHnadasbil

Anadasbl 2

Tenodassi 1

Tenodasbl 2

Ha6op xpomocom u [THK 4ndc xapaKkTepeH /ISl HePHOAQ.....ccucssrereenees
[Tpodassl 1

[Tpodaser 2

MeTada3zsl 1

Metada3ssi 2

Anadasbil

Amnadaszsi 2

Tenodassr 1

Tenodassl 2

+Takoro Habopa rpu Metio3e He ObIBaeT.

Ha6op xpomocom u [THK n2c xapakTepeH /Il IEPHO/IOB......cccceueereenes
ITpodassl 1

+I1Ipoda3ser 2

MeTada3ssi 1

+Metada3zsi 2

Anadasbil

Amnadassl 2

+Tenodassbr 1

Tenodassl 2

Ha6op xpomocom u THK 2n2c¢ xapaKkTepeH JJ/Isl HePHO/A.....couresessesses
[Tpodassr 1

[Mpoda3si 2

Metada3zsr 1

Metada3zsi 2

+Amnadasbil

Anadasbi 2

Tenodassr 1

Tenoda3ssi 2

Ha6op xpomocom u THK nc xapakTepeH /ISl HePHO/JA.....ccceereesueeens
[Mpodassi 1

[Tpoda3er 2

Mertada3ssi 1

MeTadassi 2



Amnadaszbil

Anadasbl 2

Tenodassi 1

+Tenodasbl 2

ITepekoMOUHAIUS TeHETHYECKOT0 MaTEPHUAIa MPOUCXOUT B MEPHOABL.....ccverervesese
+IIpodassi 1

[Tpodaser 2

MeTada3zsi

Mertada3zsi 2

+AnHadasbil

+AHnada3sbi 2

Tenodassbi 1

Tenoda3ssi 2

KpoccuHroBep npoMcxouT BO BPeMSI IEPHOJA.....cccveeneennes

+I1podassi 1

[Tpodassi 2

Mertada3ssr 1

MeTada3zsl 2

Amnadaszbil

Anadasbl 2

Tenodassi 1

Tenodassl 2

UTo He 0OTHOCUTCA K CTPYKTYPHBIM 3/IeMeHTaM LUTOIIa3Mbl K/IeTKH?
['manonnasma

Opranesibl

+5apo

BxiroueHust

Kakoe omm6ouHoe 1mo/i0’keHre KJ1eTOYHOH TeOPUH NMPUBe/IeHO HIDKe?
KreTka siB/sieTcs1 HaMeHbLLeN eJUHULEN )KUBOTO

KseTky pa3nuuHbIX OPraHrW3MOB CXO/HbI TI0 CBOEMY CTPOEHUI0

+O06pa3oBaHre HOBBIX K/IETOK ITPOUCXOUT U3 OeCCTPYKTYPHOU MacChl
MHOTOK/IeTOUHbIe OPTaHWU3MBI TTPe/ICTAB/ISIOT COO0H C/I0)KHBIE aHCaMOJ/TH K/IETOK,
CTPYKTYPHO U (DYHKI[MOHAJIBHO CBSI3aHHBIE MEXKY COO0M

YTo noHMMaeTcsa oA TepMHUHOM rua/ionsjiaima?

Copgep>xumoe szpa

MexKTKaHeBast >KUJKOCTb

+L{uTornsasma, TMIIEHHAs OpraHe U BKIIOYeHUH

ITna3ma kpoBu

Kak pacno/iararorcsi MosieKyJ/ibl B OWIHITM/HOM CJI0e K/IETOYHBIX MeMOpaH?
VX 3apa’keHHbIe YaCTH HarpaBJieHbI K 1[eHTPY OUTUIUHOTO CJIOS

+/x He3apsbKeHHbIe YaCTH HarpaBJieHbl K LIeHTPY OUIUITHAAHOTO CJI0s

Moneky/ibl IUTTHIOB He UMEIOT 3apsijia M pacIioyiaratoTcst 6e3 BUJUMOTO TIOPSIIKa.
VX 3apspKeHHbIe UaCTU HarpaB/ieHbl K TOBePXHOCTU MeMOpaH

YTo xapaKTepu3yeT HHTerpaibHble 0e/IKH 3/1eMeHTapHO! K/IeTOYHON MeMOpaHbI?
OHU BCTPOeHbI MO0 B MOBEPXHOCTHBIN, MO0 BO BHYTPEHHUM OUUITHAHBIN ClTOM
+OHM «TPOIIMBAIOT» OUUITUAHBIN C/IOM M YaCTUYHO PACIIO/IaraloTCsl Ha Hapy>KHOU U
BHYTPeHHel MOBepXHOCTU MeMOpaHbI

OHU HUKaK He CBSI3aHbI C OUTMITUIHBIM CJI0eM MeMOpaHbI

OHU TIpUKperieHbl MO0 K TTOBePXHOCTHOMY, JIMO0 K BHYTPeHHEMY OUTUIUHOMY CJI0H0
MeMOpaHbI

Kakoe yTBep:x/JeHue, xapakTepu3symomee (yHKIHHY 0e/1KOB 3/IeMeHTapHOM
KJIETOYHOW MeMOpaHblI, AB/IAETCA HeMPaBUWIBHBIM?

+OTCyTCTBYIOT O€/IKH-TIepeHOCUUKU



UmetoTcs 6enku-hepMeHTI

BcTpeuatoTcst perjerTopHble 6eku

B cocraBe MeMOpaHbI UMEIOTCS CTPYKTYPHBIE OesTKu

Ha kakoii NoBepxXHOCTH K/IETOYHOM MeMOpaHbI pacro/iaraeTcsi [IMKOKaIuKCc?
Ha Hapy»xHO# MemOpaHe siipa

Ha BHyTpeHHell TOBepXHOCTH 11/1a3M0JIeMMBbI

Ha noBepxHOCTH MeMOpaH Komriekca I'ombmpku

+Ha Hapy’>KHOU [TOBEPXHOCTH I171a3MOJIEMMBI

Il;1a3mosieMMa He NPUHUMAET YYACTHe B 00PA30BAHMM........coueerenees
Pecunuek

JKrytukos

MWUKpPOBOPCHUHOK

+Muodubpun

Kakoe yTBepx/JjeHHe XapaKTepUCTHKH 11ePOX0BaTOH 3H/|01/1a3MaTHYeCKOl CeTH
SIB/IAAETCS OIIUOOYHBIM?

B eé cocraBe IPUCYTCTBYIOT MELLIOYKU

B eé cocraBe IpUCYTCTBYIOT L{ICTEPHBI

B eé cocTaBe MpUCYTCTBYIOT TPYOOUKH

+OHa siuieHa pubocom

Kakoii TepMHH He HCII0/IB3YeTCs /sl 0003HaYeHHs U XapaKTePUCTHKH BTOPUYHBIX
Jm3ocoM?

AyTtodaronuzocoma

daronuszocoma

Aytocdarocoma

+/lukTriocoma

Uto He 00HApY)XMBaeTCs B COCTaBe ayTodarocom?

OcTaTku MUTOXOHZPUN

Ocratku 5H/0I/Ia3MaTUYeCKON CeTH

Ocratku pubocom

+OctaTtKy (arolUTHPOBaHHbIX YY)KePOJHbIX K/IE€TOK

B ¥X 1leHTpe BUAHBI KPUCTA/UIONOJ00HBIE CTPYKTYPBI, COCTOsIIIME 13 (GubpUsT u TpyooK
N3 kakoro KoimyecrBa MeMOpaH o0pa3oBaHa CTeHKa MUTOXOHAPHUHU?
N3 ogHoit

+13 2-x

N3 3-x

N3 4-x

I'ae pacno/ioxxeHo Me)xMeMOpaHHOE MPOCTPAHCTBO MUTOXOH/IPUIA?
+Mexxay Hapy)KHOUW ¥ BHyTpeHHell MeMOpaHamu

Mexny MeMOpaHaMy COCeJHUX KPUCT

B cocraBe MUTOXOH/PUM HET TaKOI'O IIPOCTPAaHCTBa

B 1jeHTpe MUTOXOHpUH

MuTOXOHAPHA/IBHBIN MAaTPUKC PACTIO/IATACTCH.eueeereerrecreesnee

Ha noBepxHOCTM MUTOXOHZAPUU

B Me>xMeMOpaHHOM MPOCTPaHCTBe

B MUTOXOH/IpUSIX OTCYTCTBYeT COOCTBEHHbIN MaTPUKC.

+B npocTpaHCTBe MeXAy KpUCTaMH

Kakoe yTBepx/eHne, xapakTepusymomiee 3Hauenue [IHK mutoxoHapui, siBjisieTcsa
HeBepHbIM?

JHK yuacTtByeT B cuHTe3e nH(popMaLoHHbix PHK

JHK yuactByeT B cuHTe3e TpaHCriopTHeIX PHK

OHK yuactByeT B cuHTe3e pubocoManbHbix PHK

+IHK He yuyacTByeT B cuHTe3e Kakux-m160 PHK mMuToxoHzapuit

Kakoe Ko/1HuecTBO Cy0BeJMHHL] BXOAUT B COCTaB pUOOCOMBI?



OpHa

LBe

Tpu

YeTkipe

Kakoii XuMHUYeCcKU COCTaB UMeeT KaXkias CyobeJUHHUI]a pub0COMBI?
WudbopmaronHass PHK u 6enok

Tpancrioptasi PHK u 6esiok

Tonsko pubocomanbHass PHK

+PubocomansHast PHK u 6enok

Yto He ABAsATCS MOpP(do10ruuecKuM NpPU3HAKOM MHKPOTpy0ouek?
OHU TIpe/ICTaB/SIOT TMHelHbIe 00pa30BaHUs

OHH SIBJSFOTCS MOJIBIMYA LIWIMH/PaMU

OHU TIpe/ICTaB/ISIOT HeBeTBSIMeCss 00pa30BaHUs

+OHM NpeCTaB/ISA0T XOPOLIO pPa3BeTBIEHHbIE CTPYKTYPbI

Kak Ha3pIBalOTCA 0e/IKM Cy0heJHHHIIbI, 00pa3yolHe CTeHKY MUKPOTPY00ouKu?
['o6yHbI

AnbOyMUHBI

+TyOynmuHbI

AKTHHOBBIE (PUTAMEHTHI

Kak pacno/siararoTcsi ieHTPHUOJ/IM B JUIJIOCOMe?

[TapannensHO SpyT ApYTY

HaknagpiBaroTcs Ipyr Ha ipyra noJ, npsiMbIM yrjioM

[TpogosbHO, 06pa3yst MPSMYIO JIMHUIO

+I1epnieHVMKY/ISPHO APYT K PYTy

Po/ib 0a3a/bHBIX TejIel] B K/IeTKe

OrmpefesnsitoT 6a3a1bHYIO YaCTh K/IETKU

OnpeensoT MeCTO pacroJioyKeH!sl BTOPOM LIeHTPUOJIU TIPU JleJIEHUU KJIeTKU
+$IBASFOTCS OCHOBOM /1711 peCHUUEK U KI'YTUKOB

OnpefensoT MeCTO pacroJIoyKeHUsl MaTepPUHCKOM LIeHTPUOJIU Tepe/] HauaioM Jie/IeHUs
KJ/IeTKU

Kakoe Ko/inuecTBo MeMOpaH BXOJAUT B COCTaB I/{ePHOI 000/10UKu?
Opna

+/1Be

Tpu

UYetsipe

B nuTOCKe/1eT K/I€TKH HE BXOAT..ccorueerureernees

AKTHUHOBBIE (PU/IaMeHThI

MuUKpOTpyOOUKH

[TpomexyTouHBbIe (prijlaMeHTbI

+Cucrema BHYTPUK/IETOYHbIX MeMOpaH

HoBble MUTOXOH/APHY B K/IeTKe 00pPa3ylTCA B ........

IMnapkon IT1C

I'panynsipront II1C

+Pe3ynbTare feneHUs MUTOXOH/PUN MTePeTSHKKON

Pe3ynbrare ¢aroiurosa

Hyxkneocoma 310 ............

Pubocoma B cocTaBe MOMCOMBI

+Iletna IHK BOKpyr MoJieKys1 THCTOHOB

Yuacrok IHK cBsizannbiii ¢ PHK-nomimepamu

Maras cybobeauHuIia pub0OCOMBI

YuacTKu XpoMocoM, Ha3bIBaeMble IEHTPOMePaMHU, 3T0 ............
Mecra o6pa3oBaHus sphIleK B uHTepdase

MecTa OTX0X/jeHUsI MUKPOTpyDOOoueK BepeTeHa JieJieHUst



ManeHbKHe y4yaCTKHA XPOMOCOM, OT/ZieJIeHHble BTOPUYHOU MepeTsHKKON
+1lepBUUHbIe TIEPETSIKKA

YuacTKu XpoMoCoM, Ha3bIBaeMble TEJIOMEPAMM, 3TO  ...cceererneenns

MecTa ob6pa3oBaHUs sApBILLIEK B UHTepda3e

MecTa 0TXOXKJeHHsI MUKPOTPYOOU€eK BepeTeHa Jje/IeHUsI

MasieHbKHe y4aCTKU XPOMOCOM, OT/Ze/ieHHble BTOPUUHOW MepeTsyKKOH
+KoHeuHble yyacTKy 1iedeil XpoMOCOM

Kakoii nepeHoc BeliecTB uepe3 K/JIeTOUHYH) MeMOpaHy He CBSI3aH ¢ aKTHBHBIM
TPaHCIOPTOM?

[TepeHoC BellleCTB NIPOTUB I'PaZiieHTa KOHL[eHTpaLn

[TepeHoc c romolibio (aro- ¥ MUHOLUTO3a

[TepeHOC C MOMOILIBIO Oe/TIKOB-TIepEHOCUNKOB

+I1epeHoOC Bell[eCTB MyTEéM NPOCTOU Juddy3un

Kakas ¢yHKuMs He BbINO/THSETCS IepPOX0BaToi YH/0I/Ia3MaTHYeCKOH CeThI?
CuHTe3 0e/KOBBIX BeIIeCTB

Mogudukaiiyst 6eJTKOBBIX BellleCTB, HAlIPUMep, CBSI3bIBaHKE C caxapamMu
TpaHcropT 6e/TKOBLIX BEIeCTB B KOMILIEKC ['0/TbIKu

+J1e3MHTOKCHUKALMsl TOKCUUECKUX COeMHEeHNH

B o0s1acTH KaKo¥W OpraHe/UIbl HAKAIUIMBAKTCS CEKPEeTOPHbIE rPaHy/IbI?
I'nagkoii sHAOMIa3MaTHUECKOM CeTH

daronmsocom

[[TepoxoBaroii 3HZOM/Ia3MaTUUeCKOUN CeTU

+Kowmruiekca I'osbiku

Kakas puromnia3Maruueckasi CTpyKTypa NPMHUMaeT yyacTre B 00pa3oBaHUH
NepPBUYHbIX JIU30COM?

['nagkasi sHAOMIa3MaTUuUeCcKasl CeTh

Paroms3ocomsl

[ITepoxoBaras 3HZOI/Ia3MaTUUeCcKast CeTb.

+Kommnekc I'obmpKu.

B uyem 3ak/mouaercsi GyHKIHSA ePOKCUCOM?

+OHu obecnieunBaroT fe3nHTOKCHKaLuio HoOo - mpoaykTa, 06pasyroierocs mpu
OKHCJIeHWH aMUHOKUCIIOT.

Onu obpasyror H20

OHM UHAKTUBUPYIOT (pePMEHTHI JIU30COM.

Onu HakaruMBaroT U BbiAe 0T HoO2 BO BHEILIHIOO Cpefly K/IeTKHU.

Kakoe Ko/1nuecTBO LieHTpHoJIei MpUCYTCTBYeT B JuddepeHLIPOBaHHOMI
HeJle/IAIencsa KieTKe?

Opna

+/1Be

Tpu

Yetsipe

Kakoe yTBep)x/ieHIe COOTBETCTBYeT XapaKTepHCTHKe 3yXpoMaTHHa?

ITO MOJI0BOM XPOMAaTHH

+3T0 [IeKOH/IeHCUPOBaHHbIe Y4aCTKH XPOMOCOM

OTO KOH/IeHCUPOBAHHBIE YY4aCTKU XPOMOCOM

CoOTBeTCTBYeT yUacCTKY SAPBILIKOBOIO OpraHu3aTopa

Kakoii )xu3HeHHbIH LIMKJ/I XapaKTepu3yeT ManouddepeHPOBaHHbIe KIeTKH?
+MuTo3 - unTepdasa - MUTO3

Mwurto3 - unTepdasa - rubesb KJIeTku

Mwuto3 - quddepeHIMPOBKHY - BBINOTHEHWEe (GYHKIIUN - THOe/Tb KJIeTKH

MWUTO3 - MHUTO3 - MUTO3 U T [}

Kakoii nepuoj He BxoauT B HHTepda3y ManoaucddepeHIPOBAHHON K/IeTKHU?
+Ilepuon murosa



[TocTMuTOTHMUECKMY TIepUO/, (TPECUCTETUUECKUH)

CUHTeTUUeCKUM Mepuof,

[TpemuTOoTHUECKUY TIepUO/, (TOCTCUHTETUUECKUI)

Yem xapaKTepu3yeTcsi IPeMUTOTHYECKHH (IMTOCTCUHTeTHUeCKU) nepuoj uHTepgasbl
Mastoau¢depeHIMPOBAHHON K/1eTKU?

[MpoucxoauT pocT U AuddepeHIIMPOBKa

ITpoucxoaut yasoenue mosiekya JHK

+3aBeplieHNe MOATr0TOBKU KJIeTKU K HOBOMY MUTOTUUECKOMY Jle/IeHUI0

Kakux-1100 n3MeHeHu CO CTOPOHBI 5iipa ¥ LIUTOIIa3Mbl KIIETKH He TIPOUCXOJUT
Kakue u3meHeHHs MPOMCXOAAT B A/ipe U LIUTOIIa3Me K/IeTKH B mpo¢a3y MuTo3a?
+KoHzeHcalysi XxpoMOCoM, pa3pylleHHe sifiepHOU 00010UKH, pOpMUpOBaHHe BepeTeHa
JleieHus

PacronioyxeHre XpoOMOCOM B 3KBaTOPUA/IbHOM 30HE KJIETKH

Pacxo)xpeHre JoUepHUX XPOMOCOM K T0JIF0CaM [JOUePHUX K/IeTOK

O6ocob/ieHue siziep, LIATOTOMUS

Kakue u3meHeHNs MPOMCXOJAAT B A/ipe U LIUTOIUIa3Me K/IeTKH B Tesi0()asy MuUTO3a?
KonpeHcalys XxpoMocoMm, pa3pylileHue siZiepHoi 000/104Ky, (popMrpoBaHUe BepeTeHa
JleieHust

PacronoskeHre XxpoMOCOM B 9KBaTOPUaIbHOU 30He KJIeTK!

Pacxo)xzeHue oUepHUX XPOMOCOM K TOJIF0CaM [JOUePHUX K/IeTOK

+0060cobieHue siep, LIUTOTOMUS

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

UeThIpe KIETKU C AUTJIOUAHBIM KommyectBoM JHK

[Be AuTLIONIHBIE K/I€TKA

OpHa KJeTKa ¢ rarnaongHsiM KomruectsoM [JHK v Tpu ¢ aurnionjHeIM

+UYeTbIpe K/IETKH C raryiongHeIM KomuectBoM JHK

B unTepgdaze muroruueckoro rukaa JHK yABaUBaETCH.....c.cceveeueenne

B npecuHTeTHUECKHI TEPUO/]

+B cuHTeTHUeCcKuli epuo/,

B noctcuHTeTHYeCKuii epuof,

B metadasy

AKTHUBHBIN POCT KJIETKH MPOUCXOAHT . ..ueeersressrsesees

+B npecrHTeTHUECKUI TIEPUOZ,

B cuHTeTHUECKH epuo/

B nocrcruHTeTMYeCKU Tepuoy,

B metadazy

Knerka umeer Habop xpomocoM 1 JTHK 2n4c ¥ FOTOBUTCS K [I€TICHUIO.....ccovrvessenes
B npecuHTeTHUECKHI IEPUO]

B cuHTeTUUecKuii mepuof,

+B nocTtcuHTeTHYeCKUil nepuo/,

B metadasy

HaumHaercssi cnupasm3amusi XpPOMOCOM, PacTBOPsieTCs siiepHasi  000/10UKa
+B nipodasy

B aHada3zy

B Tenodasy

B metadasy

Yucao moneky JHK B Kierke B npoga3sy murosa...

+PaBHO YMUC/Ty XPOMaTH]]

+BIBOE OOJIBIIIE UKC/Ta XPOMOCOM

PaBHO YMCJTy XPOMOCOM

B/IBO€e OOJIbIIIe YMC/Ia XPOMAaTH/,

B/JBOE MeHblLlIe Urcia XPOMOCOM



Ha3zoBuTe K/1eTOYHBbIE BK/IIOUEHUSA

MUTOXOH/IPUU

+ )KMPOBBIE Kariu

+ IUTMEHThI

AApO

CuHTe3 KaKHX BellleCTB 0CYyI[eCTB/IsAeT arpaHy/IsIpHbIN SHAON/Ia3MaTHYeCKUI
PeTuKyaIymM?

Oenku

+/TANUIBI

+yrneBobl

OHK

Ha3zoBuTe CTPYKTYPBI K/1eTKH, rae coaepxurca JHK.
+ IUIaCTUABI, MUTOXOH/PUU

pubOCOMBI, LIUTOT/Ia3Ma

IIIC, komruiekc 'ombku

T71a3MOJIeMMa, BaKyOJlb

Pacnonoxxure ¢a3bi MUTO3a B IPaBU/ILHOU NOC/Ie0BATE/IbHOCTH

1. Metadaza

2. Tenodasa

3. AHadaza

4. TIpodaza

[IpaBubHBIM OTBeT: 4, 1, 3, 2

Pacnonnoxxute mogcraguu npodgassl I Meiio3a B NpaBWIbLHOM M0C/1€{0BaTe/TbHOCTH

1. maxurteHa

2. JIeTITOTeHa

3. 3UroTeHa

4. IUnuIoTeHa

5. InakuHe3

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

Y cTaHOBHUTE COOTBETCTBHE M@Ky CTaisIMU MUTO03a U UX COfiepXKaHHeM

1. npodaza 1. JjouepHHE XPOMOCOMBI [1eCIUPaIUu3yOTCS.
obpa3yetcst 000/10UKa sifipa. BOCCTaHABIUBAIOTCS
SIIPBILLIKY.

2. meTadasza 2. LIleHTpOMePBbI [eJIATCs, U CeCTPUHCKYe
XPOMaTH/Ibl paCXOJATCS K MOJIH0CaM KJIeTKH.

3. aHagaza 3. XpOMOCOMBI pacIioyiaratoTcsi B 5KBaTOpUaIbHON

M/I0CKOCTH, TepreH/IMKY/sIPHOM OCU BepeTeHa.
HUTU BepeTeHa MPUKPEIUISIOTCS K LieHTpoMepam
XPOMOCOM.

4. Tenocgasa 4. XpOMOCOMBI CITUPAIU3YIOTCS U CTAHOBATCS
BU/JMMBIMUA. OHU PaCII0/iararTcs 10 BCeEMY SApY.
HauMHaeTCsl PaCX0XK/ieHue LeHTPHOJIel K MoJIrcam
1 0Opa3oBaHMe aXPOMAaTHHOBOT'O BepeTeHa
nesieHusi. NCUe3aroT SIAPBIIIKY U 000/I0UKH sifipa.

[TpaBubHBIM OTBET: 1-4; 2-3; 3-2; 4-1.
YcTraHoBHUTe COOTBETCTBHE MeX/y cTagusiMu npodasbl I Meiio3a U UX cofepKaHUEeM

1. menToTeHa 1. roMoIOrUYHbIE XPOMOCOMBI,
coeIMHEeHHbIE B OWBa/IeHThI, YKOPAUUBAIOTCS
Y YTOJIIIAFOTCS BC/IeCTBHE CIIMPATM3aliy.
Kax/ip1ii OMBa/IeHT COCTOUT U3 UeThIPEX
xpoMaTu. Ha 3To# cTaguu mpoucxoauT




0OMeH roMOJIOTUUHBIMU Y4aCTKaMu
XPOMOCOM (sIB/IeHH e KDOCCUHTOBEPA).

2. 3UroTeHa

2. XpOMOCOMBI UMEIOT BUJ, IJTMHHBIX TOHKHUX
HUTeW, COOpaHHBIX B SIZIpe B BUJIE PBIXJIOTO
K1yoka. Kaxkzast XpoMocoMa COCTOUT U3

IBYX XpOMaTUf,.

3. rmaxuTeHa

3. IPOUCXOAUT KOHBIOTALUS UJIK CUHATICUC
(coegvHeHue TOTAPHO), TOMOJIOTUUHBIX
XpoMocoM. KoHbroraiysi 00bI4HO
HauWHaeTCsl C KOHL[OB M PaCTiPOCTPAHSIeTCS
B/10/Ib XDPOMOCOMBI.

4. nuIIoTeHa

4. XpOMOCOMBI, COeZIMHeHHbIe B OVBa/IeHTHI,
HAUMHAIOT OTXOJUTh OZIHA OT JPYTrOH.
[Iporiecc pacxoxeHust HauMHaeTcs C
OTTAJIKUBAHUS LIEHTPOMEPHBIX YYaCTKOB
TOMOJIOTUYHBIX XpOMOCOM. [1pu 3TOM
XPOMOCOMBI 06pa3yroT — X-o0pa3Hbie

¢urypsl, Ha3biBaeMble XMa3MaMH.

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

Y cTaHOBHUTE COOTBETCTBHE MEXYy OPraHovudMM KJ/JI€TKH U UX (byHKI_[I/lHMI/I

1. MUTOXOHpUU 1. cuHTe3 6esika B K/IeTKe

2. pubOCOMBI 2. cunte3 AT® (reHepalyisi 3Heprum)

3. annapar ["onbmpxu 3. TPaHCIOPT KPYITHBIX MOJIEKYJ/T OPraHUUeCKUX
BellleCTB

4. SHAOI/Ida3MaTU4YeCKasa CeTb 4. rnepeHocC u npeo6pa30BaHHe 6eJIKOB, c6opKa

MeMOpaH, TPaHCIIOPT Pa3/IMUHBIX BEI[eCTB K KJIeTOUHOU
MeMOpaHe, OPMHUPOBaHHE JIM30COM.

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

Il]'[ﬂ Pa3MHOXXE€HHUA (nepe/:[atm reHeTn4yeckKkoro MaTepuaJIa) C/IYI)KUT

+ 4apo
qUTOIIa3Ma
BaKyo0JIb
KJ/IeTOUHAas CTeHKa

OprasHe/uibl, MOIVIOINAKIIHAE KUC/IOPO/, - 3TO:

A7pOo

+ MUTOXOH/PHU
[1ePOKCHUCOMBI

armmapar ["ombxu
SHJOIlIa3MaThYecKas CeTh
ANPBILIKA

OCHOBONOJ/IOKHUKAMH K/1€TOUYHOM TE€OPpHUH ABIAKTCH:

I'yka v JIeBeHryka
+I1IBanHa u IllneineHa
JleBenryka u BupxoBa
Hapsuna u ['yka

Bpems resepaijuy Kj1eTKH — 3T0 HHTepBaJl

BpeMEeHH, 32 KOTOPBIM UMCJIO K/IETOK B MOMY/ISLUSIX YBEJIUUMBAETCS B/IBOE
+MeXXy 1oc/1e[0BaTe/IbHbIMUA K/I€TOUHBIMH Jle/IeHHsIMU

MeXX/ly Heroc/ie/joBaTe/IbHbIMU KIeTOUHBIMU Jle/IeHUSIMU

’KuBOTHaA KJIeTKa CO/IePIKHUT:
XJIOPOI/IACTbI
XPOMOILJIACThI




+1[@HTPUOU

JIeVKOM/IacCThl

ITor/iomieHNe TBEP/bIX BEIIeCTB Yepe3 K/IeTOUHYI0 CTeHKY Ha3bIBaeTcs .
IIpaBW/IBbHBINA O0TBeT: (DaroruTo3

Y K/IeToK 3H0CIepMa NOKPbITOCEMEHHBIX HA00pP XPoMOoCoM:

raryIoNIHbIM

JUTITIOU/IHBIN

+TPUTITIOUJHBIN

TeTparIouHbIN

Knerka - 370 ...

MeJibuaiiliiasi yacTuila, UMelolljasi OCHOBHbIe XMMUUeCKUe CBOMCTBAa OpraHr3mMa
CTPYKTYPHO-(DYHKLIMOHa/IbHas eJUHULIA BU/a

YyacTb OpraHM3Ma, MOCTPOeHHasi U3 3aKOHOMEePHO B3aUMOCBSI3aHHBIX TKaHeH
+3/1eMeHTapHasl JUHULIA CTPYKTYPHO-(YHKL[MOHA/IbHAs )KUBbIX OPraHU3MOB

BaKYOJIb paCTHTEHbHOﬁ KJ/IETKH BbIIIO/THAECT (l)yHKI_[I/II/I:

+ ocMmoperyanuu
BBIJIE/TUTE/IEHYIO
NUILeBapUTE/IbHYIO
COKpPaTUTEIbHYIO

BOHPOCBI COﬁECE].IOBaHI/IH o Teme: «KneTouHbIi YPOB€HDb OPraHU3dlUH )KU3HU»

1.

LONUT A WN

= =
— O
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23.
24.
25.
26.
27.
28.
29.
30.
31.

Bopa u ee posb B XKU3He[esSTeTbHOCTU K/IeTKU

MuHepasibHbIe BelllecTBa U UX POJib B KJIETKe.

YrneBogb! U MX K/1acCU(PUKALIKSL.

@YHKLMHU YI/IeBOJ0B

JInnzpl ¥ UX pOJIb B )KU3HEeATe/IbHOCTU K/IeTKU

besiku ux crpoenue

Knaccudukarus 6eKoB. YPOBHH OpraHu3alyiy 0eK0BO MOJIEKYIIbI.
®yHK1MU OeKOoB.

HyknenHOBbIe KUC/IOTBI M UX TUIIBL.

. Ctpoenue JHK.

. Ctpoenue u tunsl PHK

. AT®. CtpoeHune. ®yHKLIUM.

. MemOpaHbI KeTKU. IApo KIeTKu.

. quTtoniazma knetku. Pubocombl

. DHpor1asMartrueckas cetb. Komruiekc [Monbaxu. JIuzocomel

. Mutoxonapuu. [Tnactuge!.

. TTpokapuoTel. CTpoeHre 1 0OMeH BelleCTB TPOKapUOTOB.

. Posib GakTepwuii B IpUpo/ie U KU3He[esITeIbHOCTH YesloBeKa.

. CX0/ICTBO ¥ pa3/ure B CTPOEHUU KJIeTOK PaCTeHU, )KUBOTHBIX, ¥ TPHUOOB.
. Heknerounblie popmbl )KU3HU. BUPYChI 1 6akTeprodary.

. Koryia 1 kem Ob11 CO3/1aHBI TIEPBBIE TI0JI0XKEHUST KJIETOUHOW TeOPUH?

.KTo gnokasan, uro HOBble K/IeTKM 00pa3yrTCs TyTeM Jie/leHHsi MaTepHUHCKOM

KJIeTKU?

Yem obpa3oBaHa 1ia3maaemMma’?

3 KaKuX C/I0€B COCTOUT 000/I0UKa KMBOTHOM KIeTKU? PacTUTETbHOM K/IeTKH?
Ha3zoBuTe BUBI TPAHCIIOPTA Uepe3 KIeTOUHYI0 MeMOpaHy?

Kakast Mojiesib CTpoeHUs1 MeMOpaHbI TIPHUHSITA B HACTOSIIIee BpeMsi?

Kakwue Tpu Buzia 6e/IKOB 00pa3yroT 1ia3maieMmy?

Yem 00pa3oBaH HajMeMOpaHHBIM KOMITTIEKC, TTUKATAKC?

KakoBa TosiipHa njiasmanemMmbl?

Yro Takoe auddysus? Uto HasbiBaeTcs obsieryeHHON Auddy3neir?

Urto Takoe ocmoc?



32. Kak Boja nocrymnaer yepes ruiasMaaeMMy B KJI€TKU?

33. Kak 3apsikeHHbIe MOHBI IOCTYIAKOT Yepes 1ia3MaieMMy B K/IeTKU?

34. Uto Ha3blBaeTCs aKTUBHBIM TPaHCIIOPTOM?

35. Uto Takoe 3HA0LUTO3? IK30LIMTO3?

36. B KakOM yuacTKe KJIeTKH 00pa3yroTcs CyObeuHHLIbI puboCcoM?

37. KakoBbl GyHKIMM pHOOCOM?

38. Kakue BU/ibl 3H/I0T1/Ia3MaTUYECKOM CeTH BaM M3BeCTHBI? VX ¢yHKImN?

39. Kakvie (pyHKIMH BBITIO/IHSIET KOMILIEKC ["0/bIKu?

40. Kakvie opraHou/ibl KJ1IeTKU Ha3bIBalOT OPraHOUJAMU JbIXaHUSA?

41. Kak rnpoucxosT B3auMOIIpeBpallleHus TJ1aCTUz?

42. Kak Ha3pIBaeTCsl BHYTpeHHss cpefja MuToxoH pui? [Tnactug?

43. Kakue IM30COMbI Ha3bIBAKOTCS MEPBUYHBIMUA? BTOpUYHBIMU?

44. Yem 0Opa30BaHbI 1EHTPUOJIU KJIETOYHOT'O IIeHTpa?

45. Kakue 3yKapyuoThl He UMEIOT LIeHTPHUOJIe?

46. Ha3oBuTe QyHKL[MM KJIETOYHOT'O LieHTpa?

47. IlepeuncivTe OpraHOU/bl ABUKEHUS KIIETKHU.

48. TlepeuriciuTe ofHOMeMOpaHHbIE OPTaHOUAbI KJIETKU.

49. TlepeurcvTe [ByXMeMOpaHHbIe OPraHOU/IbI KJIETKH.

50. ITepeurciuTe He MeMOpaHHbIE OPTaHOWBI K/IETKH.

51. KakoBbl QyHKLIUHU s17pa?

52. Kakue opraHouzibl CUATAIOTCSI CHMOMOHTAMH 3YKapUOTHUECKOW K/IeTKU? B Kakux
KJIeTOYHBIX OpraHovjax nmeercs [JHK?

53. Kakue K/IeTOUHbIe OpPraHOU/IbI CIIOCOOHBI K CaMOY/IBOEHHIO?

54.B kakoi Qopme HaxOAUTCS TeHeTUYeCKU Marepuan y 3SyKapuOTHUecKou

KJIeTKU?
55. [lepeunciiute  (a3bl  Meiio3a, BO BpeMsi KOTOPbIX XPOMOCOMbI — —
JBYXXpOMaTHU/IHbIE

56. Uto Takoe syxpomaTtuH? ['eTepoxpoMaTuH?

57. Kakue XpoMOCOMBI Ha3bIBalOTCSI METALIEHTPUUECKUMH, CyOMeTal|eHTPHUeCKUMH,
aKpOLIeHTPUYEeCKUMU ?

58. B Metio3e TpHXK/Ibl MPOUCXOAUT TlepeKOMOMHAIIUS reHeTUUeCKOTro MaTepurara.
Korpa?

59. KakoB 61o/ioriueckuii CMbIC/I Metio3a?

60. [lariTe onpejenenue TepMrHaM win packpoute: Hykneocoma. Tenomepa.
Konsbrorauus. XpomoHema. KpoccuHrosep.

KoHnTposibHas padora:

CumyayuoHHble 3a0avu:

1. XpomocomHBIH HabOp COMaTHUeCKUX K/IeTOK PEUYHOro paka paBeH 116. Ompenenute
XPOMOCOMHBINA Habop u uncsio mosekyn JJHK B ofHOM U3 K/IeTOK B Tipodasze MUTO3a, B
MeTagaze MUTO3a U Tenogase muTo3a. [losgcHUTe, Kakue MpoLecchl MPOMCXOAAT B 3TH
Tepyo/ibl Y KaK OHU B/IMAIOT Ha u3MeHeHue urcia JHK u xpomocom.

2. O6mias macca monekyn [JHK B 46 xpoMocomax sifipa COMaTHUeCKOM K/IeTKH desloBeKa
cocrasnsier 6210 mr. Onpefenure, ueMy paBHa Macca Bcex Mosiekyn JTHK B szipax B
KOHIIe uHTepdasbl, KoHLle Tenoda3sbl Meiio3a I u Tenoda3ssl Metios3a II. OTBeT nosicHUTe.

3. XpoMOCOMHBIN Habop COMaTHUeCKMX K/IeTOK TIIeHWI[pl paBeH 28. Ompezenure
XPOMOCOMHBINA Habop u unciao monekyn JHK B kineTkax cemsizayarka repej, Hauajiom
Melio3a, B KOHIle Tenodasel Mmeiio3a 1 u Tenodasel meiio3a 2. OObsCHHUTe, Kakue
TIPOL{eCChl MPOMCXOAAT B 5TU NEPUObl U KaK OHM B/MSAIOT Ha udMeHeHus uuciaa JHK u
XPOMOCOM.

4. B KieTKax OJHOr0 U3 BUZOB TILLIEHULIbI COAepXUTCA 28 xpomocoM. OmipeesiuTe Ynucio
xpomocoM u mMonekyn JJHK mipu oOpa3oBaHWY TbLTbIE B THIUMHKE Ha CTaUsX TIPOdasbl
Meiio3a 1, mpoda3sel 2 u Tenodasbl Meiio3a 2. OObsCHUTe MOTyYeHHbIe Pe3y/bTaThl.



5. B kjerkax sHpocrepma cemsaH Jjumud 21 XxpomocoMa. Kak WM3MEHUTCS UHMC/IO0
xpomocoMm U moJsiekyn [JHK B kKoHije Tesodasbl Metio3al ¥ meiio3a2 1o cpaBHEHHUIO C
nHTep¢asoil y sToro opranusMa? OTBeT MOSICHUTE.

6. Kakoii XpoMocOMHbIM HabOp XapakTepeH /s KJIeTOK 3apojblilla W SHAOCTIepMa
CeMeHH, JIMCTbeB LIBETKOBOTO pacTeHusi. OObsICHUTE pe3y/bTaT B KaKAOM CIyuae.

7. B comaTnyeckux KjeTKax Jpo30¢ubl cofepxutcsi 8 xpomocom. OrpesenuTe, Kakoe
KOJINUeCTBO XpoMocoM U MoJiekys IHK copep>xutcs 1ipu rameTtoreHese B sijpax mnepef,
JeneHreM B WHTepdase U B KOHIle Tesnoda3sbl Meiio3a I. O0bscHuTe, Kak obOpa3yercs
TakKoe YuC/I0 XpoMocoM U moJiekys JJHK.

Tema: «O0ecrnieueHHe K/1€TOK YHepPruein»
@®OoH/, TeCTOBBIX 3aZlaHU /1 TeKYILero KOHTPOJIsl 3HaHUM T10 TeMe:

OHepreTnyecKkuii 00MeH OT/IMYAETCS OT MJIACTHYECKOro TeM, YTO NpH
JHepreTH4eckoM oOMeHe MPOMCXOAMT:

+ pacxoJj0oBaHUe 3Hepruu, 3akaroueHHou B ATD

cuHTe3 0e/IKOB U HYK/IEMHOBBIX KUCTIOT

CUHTe3 YIJIeBO/0B

CUHTe3 JIUIU/0B

JucCUMUIALMA CONMPOBOXK/AeTCsl peaKijei

+ pacrna/ia BelecTB

OMOCHHTE3a BeIeCTB

CUHTEe30M (pepMEeHTOB

CUHTE30M >KHPOB

Yto 001ero MeXxy OKHC/IeHHeM, POMCXOAAIIMM MUTOXOH/IPUSIX KJ/IETOK H
ropeHuem

obpazoBanue CO2 u H20

+ Bbl/le/IeHHe TeTIoThl

cuHTe3 ATD

CUHTE3 TJIFOKO3bl

I'imkou3 - 3T0 Mpouecc pacien/ieHus

0e/KOB Ha AMUHOKHCJIOTEI

JIMTTU/IOB Ha TJIMIEPUH U BBICIIME KapOOHOBBIE KMCIOTHI

+ MOJIEKY/IbI TJIFOKO3bI /10 IBYX MOJIEKY/T MTMPOBUHOTPAJHOM KUCIOThI

BO/IbI /10 KACIOPO/ia ¥ BOZIOPO/a

OHepreTnyecknuM ()G eKToM I/IMK0/IM3a SIB/ISIeTCs 00pa3oBaHue 2 MOJIEKYJI:
MOJIOYHOU KHCIOThI

+ ATD

3TUJIOBOTO CITHMPTa

BO/Ibl

B pe3y/ibTaTe Mo/IHOr0 KMC/JIOPOJHOTO PacilienieHUusi OpraHuyecKne BemecTBa
OKHUC/IAIOTCA J0...

CrnvpTa

YKCYCHOU KHC/IOThI

+ C0O2u H20

AP

IlepBbIii 1 BTOPOM Tanbl paciienyieHusi BBICOKOMOJIEKY/ISIPHBIX BeIl[eCTB B K/IeTKe
MPOUCXOJSAT B:

L[UTOIIa3Me

MUTOXOH/IPUSIX

+ JTM30coMax



XpOMOCOMax

Juccumunsiuei Ha3bIBaeTcsa NpoIjecc...
+OKUCJIeHNs] OpraHUYeCKHX BelllecTB

CHHTe3a OpraHuYeCcKuX BelleCTB

nayumi ¢ pacnagom AT®

CHHTe3a HeOpraHu4ecKux BelecTB

Accumunisien Ha3bIBaeTcsl MPoIecc. ..

+CHHTe3a OpraHuy4ecKrx BelecTB

OKHCJIEHHsI OPraHUYeCKHX BellleCcTB

WAyl ¢ BoifiesieHreM ATO

CUHTe3a HeOpraHWYeCcKuXx BelleCTB

B TemHoBY10 (ha3y poTocrHTE3a MAYT MPOLIECCHI...
+CUHTe3a IIF0KO3bI

(hoTosm3a Boibl

BbIZleJIeHUs] KUCI0pOo/a

cuHTesa ATD

B cBeToBy10 (pa3y ¢oTocuHTe3a HAYT NMPOLECCHI. ..
+cunTe3a ATO

UCnosib3oBaHuss ATD

rncnonb3oBanust HA [Jd<H2

CUHTe3a IJIF0KO3bI

ITpouecc cuHTe3a 0e/1Ka BK/IOYAET 3Tambl. ..
+TpaHC/ISALUA

peayIiMKalum

I depeHIMPOBKU

KOHBIOT LU0

ITponecc ¢oTocuHTe3a B pacTeHUAX BK/IOUaeT ¢a3sbl...
+TeMHOBYIO

IJIMKO/INU3a

OpOo’KeHus

a’pobHyt0

B knerkax xuBoTHbIXx AT® obpa3yercsi B mponeccax...
+bIXaHUS

TUpOIu3a

OuocuHTe3a besika

CHHTe3a JIIHU/I0B

PeakijusaiMu MaTpUYHOIr0 CUHTe3a SIBJISIIOTCS CUHTeE3...
[JTFOKO3bI

Kpaxmasa

JIUTIAJ 0B

+IHK

B npouecce nmo/IHOr0 paciienyieHusi TTIK03bI 00pa3ylTCa. ..
OKCH/JL yrieposia

+MOKCH/, yriepoja

JIMOKCH/]L a30Ta

[IVOKCH[| Cepbl

IIpu sHepreruueckoM oomMene AT® cuHTe3UpyeTcsl B MPoOLjeccax...
+KUCIOPOJHOTO JbIXaHUs

OuoCHHTe3a JIMITHOB

TUpOIn3a

TeMHOBOU (pa3bl (OTOCHMHTE3A

B TemHOBY10 (pa3y ¢oTocHHTe3a HAYT MPOLECCHI...
cuHTe3a ATD



+CUHTe3a IJIF0KO3bI

(hoTosm3a Bo/ibl

BbIZleJIeHUs] KUCI0po/a

Benok cocrout u3 300 amuHOKHC/10T. CKO/TBKO HYK/1€0TH/I0B B IeHe, KOTOPbIH
CJIY)KHT MaTpHULel /i cuHTe3a 0enka?

300

600

+ 900

1500

ITepexoj 3/IeKTPOHOB Ha 0oJ/1ee BbICOKHI YHepPreTUYecKHili ypoBeHb MPOUCXOAUT B
cBeTOBYI0 (pa3y ¢oToCHHTe3a B MOJIEKY/IaX

+ xyiopodusiia

BO/IbI

YIJIEKUCIIOTO rasa

[JIFOKO3BI

B npoijecce xeMocuHTe3a, B 0T/IHYMe OT (GOTOCHHTE3a,
00pa3yroTcst opraHuuecKue BelecTBa U3 HeopraHnyeCcKnx
+ UCIIO/Ib3yeTCs SHeprusi OKUC/IeHHs HeOPraHWUeCKUX BellleCTB
OpraHvuecKye BellecTBa pacller/IstoTCs 0 HeOpraHUYecKux
VCTOYHUKOM YTIJIePO/ia C/IY>KUT YIJIeKUC/IbIN ra3
Makpospruueckye CBsi3u UMEIOTCA B MOJIEKYJIe...
+ATOD

+AJD

OHK

n-PHK

T-PHK

Juccumunsnuen Ha3bIBaeTcsa NpoIjecc...

+O0KHCJIeHHsI OPraHUYeCKUX Bell[eCTB

+uyini ¢ BoifieieHemM ATO

CHHTe3a OPraHNuYeCcKuX BellleCTB

UAyIMi ¢ pacrnagom AT®

CHHTe3a HeOpraHM4eCcKux BelecTB

Accumunsiuen Ha3bIBaeTcsa Nporjecc...

+CHHTe3a OpraHu4eCcKux BelecTB

+uaymmi c pacnagom ATO

OKHCJIEHUsI OPTaHUYeCKUX BelleCTB

WAyl ¢ BoifiesieHreM ATO

CHHTe3a HeOpraHM4eCcKux BelecTB

B TemHoOBYy10 (ha3y poTocuHTE3a MAYT NPOLECCHI...
+CHUHTe3a I'IFOKO3bl

+ucrionb3oBanus HAID-H2

dhoTonm3a Bo/IbI

Bbl/le/IeHUs] KUC/I0pOJa

cuHTe3a ATD

B cBetoBy10 (ha3zy porocuHTe3a HAYT NpoOLIECCHI...
+cunTe3a ATO

+Bbl/le/IeHUs] KUC/I0POJa

Ucnosb3oBaHuss ATD

vcrionb3oBanusg HAJID-H2

CHHTe3a IJTFOKO3BI

ITponecc cuHTe3a 0e/1Ka BK/IOUAeT 3Tamnbl. ..
+TpaHCKPUILIAN

+TpaHC/IALUA



peayIIMKaLuu
nvddepeHIIMPOBKU

KOHBrorauuNe .

IIponecc poTocuHTE3a B pacTeHUsIX BK/IOYaeT (a3bl...
+TeMHOBYO

TJIMKOJIM3a

OpoykeHUst

a’pobHYI0

+CBETOBY1O

B k/eTkax »xuBoTHBIX AT® o6pa3yercsa B mpomeccax...
+I/IMKO/IN3a

+AbIXaHUus

TU/poIu3sa

buocuHTe3a benka

CUHTe3a JIUIIU/0B

B cBetoBy0 (pa3y ¢orocuHTe3a 00pa3ylOTCA. ..

+HAJ®P-H2

HA®

Kpaxmaji

+ATOD

[JIFOKO3a

B TemHoBy10 a3y ¢poTocuHTEe3a HAYT NPOLIECCHI. ..

(hoTonM3a BOIBI

cunTe3a HAJ®d-H?2

+¢uKcalu yriaeKucaoro rasa

+ucnonb3oBanus ATO

Bbl/le/IeHUs] KUC/IOpoja

PeaknusiMu MaTPpUYHOr0 CMHTe3a AAB/IAKTCA CUHTe3...

IJIFOKO3bI

Kpaxmasa

JIUTIAJI0B

+PHK

+IHK

ITponecc cuHTe3a 0e/1Ka 0CyLIeCTB/IAETCA My TEM. ..

CUHTe3a Ha OZJHOM u3 Lieniek Moneky/bl [IHK nByuenoueuHoi monekyssl u-PHK
repeBo/ia I10c/e[oBaTeIbHOCTH aMUHOKHUCIIOT B MosieKyJie u-PHK B
10C/Iel0BaTeIbHOCTh HYK/IEOTU/IOB MOJTMIENTH/IHOW LIeTTIOUKU
repeBo/ia MoC/ei0BaTeIbHOCTHA HYK/1e0TUI0B B MoJjieKyre T-PHK B nmocnemoBareisHOCTb
aMUHOKUCJIOT MOJUIENTUAHOMN LIeTI0YKH

+IepeBo/ia 110c/ie[0BaTe/IbHOCTY HYKJ/IeOTHUI0B B MoJieKysie u-PHK B
1oc/ieloBaTelbHOCTh aMUHOKUC/IOT MOJIAIENTUAHOM LIeNoYKH
+crHTe3a Ha ogHoU u3 1ener mosekysbsl JJHK ogHonenodyeunon mosnekyssl n-PHK
B nponecce no/IHOro pacienyieHusi IIIK03bI 00pa3ylTC. ..
OKCH/| yriepoja

+MOKCH/, yriepoza

JVOKCH/]T a30Ta

+BOJa

[IVOKCH[| Cepbl

IIpu sHepreruueckoM oomMene AT® cuHTe3UpyeTcsl B MPoOLjeccax...
+TIMKO/IN3a

+KUCI0OPOHOIO JbIXaHusl

OMOCHHTEe3a JIUITHIOB

TU/Ipo/n3a



TeMHOBOM (ha3bl pOTOCHHTE3a

PeakijusasMu MaTpUYHOI0 CUHTe3a SIBJISIIOTCS. ..
BapuaHTBI OTBETOB....................

TJIMKO/IU3

+penmKanysa

TeMHOBas (pa3a (hoToCMHTe3a

+TPaHCKPUILUS

CUHTE3 JIUIK/0B

MeTa60/113M B )KHBOM KJIETKe CKJIQ/{bIBAeTCs U3 MPOLIeCCOB. ..
TPaHCKPUILIUA

tdhoTonm3za

+kartabosii3ma

KPOCCHHIOBepa

+aHabom3ma

Peakiuu oKuC/IMTE/ILHOTO (hoCc(hOpU/INPOBAHUSA CBSA3AHBI C...
+cunTe3om AT

pacriagom ATD

+IIpoLeccoM AbIXaHUus

+TUZPOIU30M

TJIMKOJIU30M

Oneprus B Bujie AT® npu ¢orocunTese...

+B TeMHOBYIO (ha3y TpaTUTCs

B CBETOBYIO (pa3y TPaTUTCA

+B CBeTOBYIO (pa3y akKyMyIUpyeTCcs

B CBETOBYIO U TEMHOBYIO (pa3bl TPaTUTCS

B TEMHOBYIO (ha3y aKKyMy/IMpYyeTCsi

B TemHOBY10 (pa3y ¢oTocuHTe3a HAYT MPOLECChI...
cuHTesa ATD

+CUHTe3a I/IF0KO3bl

(dhoTonm3a BO/bI

Bbl/le/IeHUs] KUC/I0POZa

+ucrnosib3oBanvs HAJT®-H2

ITpu 6uocuHTe3e Oenka YHeprus B Buje ATD npwu...
+TPaHCKPUIILUY TTOTPeOIsIeTCst

TPaHCKPUTILIUY BbIpabaThIBAeTCst

+TPaHCJISL[UKU U TPAHCKPUITLUM TTOTpebsieTcst
+TpaHC/ISALUH NTOTPedsIseTcs

TPAHC/ISLIAY BbIpAOaThIBAETCS

OOpa3oBaHuisi 3HEePruM B KjIeTKe MIPOMCXO/JUT B C/IeiyIoLell opraHe/iie
[TpaBU/IbHBIN OTBET: MUTOXOH/PUS

Bce Bu/ibI 3Hepruy B 0OpraHu3Me B KOHEUHOM UTOre NMpeBpalialTCs B

[TpaBU/bHBIN OTBET: TEIJIOBYHO
KiroueBbIMM 3HepreTHYeCKUMH «MIOCTAaBIMKAMU» B )KMBOM OpraHu3Me IB/ISAIOTCA

[TpaBU/IbHBIN OTBET: yI/I€BO/IbI

Be/Ku — 3T0 BBICOKOMOJIEKY/ISIPHbIE OPraHNUYeCKHe COeAMHEHUs, TOCTPOEeHHbIE U3
0CTAaTKOB aMHUHOKMCJIOT, COeANHEHHBIE JIPYT C APYyroM CBA3SAMU.
[TpaBU/BbHBIN OTBET: MENTHAHBIMU

IIpu aHa’po0OHOM OKHC/IEHHH YIJIEBO/I0B o0pa3yercsi ___moJieKys1 AT®:

+2

36




10

24
AccumMuianus — 3To:

MHHUMa/bHOE KOJIMYeCTBO SHEPIMH, KOTOPOe pacXoAyeTcsi Ha (PYHKLIMOHUPOBaHUe
JKU3HEHHO Ba)KHBIX CUCTeM (KpOBOOOpaliieHue, AbIXxaHue, MUIieBapeHue, 1esiTe/IbHOCTh
MBIIIIL] U yKesie3 BHyTpeHHel cekpeluu, LJHC)

COBOKYITHOCTb BCeX XMMHUUYECKHUX MPOLIeCCOB, CBSI3aHHBIX C MpeBpallleHneM MUTaTeTbHbIX
BeILleCTB, MOCTYIAL[MX B OPraH|u3M U3 BHeIIHel cpefibl 1 00pa3yIoIUXCcsi B CaMOM
OopraHusme

+COBOKYITHOCTD TPOLIECCOB CUHTE3a CPaBHUTE/ILHO KPYITHBIX K/I€TOYHBIX KOMIIOHEHTOB,
a Takke OHO0JIOrMUeCKU-aKTUBHBIX COeMHEHUH 13 TIPOCTBIX TIPe/IeCTBEHHUKOB
IIpu okuc/ieHu 1 r )xMpa B OpraHu3Me 0CBO00KAAeTCA KKaJl:

+9,3

4,1

3,8

1,7

6,3

Juccumunsanus (karabosu3m) — 3To:

a/lanTHBHBIE PeaKLIMH, HalpaB/ieHHbIe Ha YCTPaHeHHe Wiu ociabieHue
(yHKI[MOHAJIbHBIX CIBUTOB B OPraHr3Me, BbI3BaHHBIX Hea/leKBaTHbIMU (DaKTOpamu
cpezibl

+COBOKYITHOCTb TPOLIeCCOB (hepPMEHTaTUBHOTO PacCIlerIeHUs C/I0’KHBIX MOJIEKY/T 13
KOpMa 1 00pa3oBaHHe B OpraHi3Me 0CBOOOXKIeHHOW SHeprun

COBOKYITHOCTb JKUAKOCTel (KPOBb, MMM{Qa, TKaHeBast )KUAKOCTb), IPUHUMAFOLIUX
Herocpe/ICTBEHHOe yJacTHe B Mporjeccax 0OMeHa BeIleCTB U MOJeprKaHHs
roMeocTasuca B OpraHusMe

Bopa, o0pa3oBaHHas B nporjecce 00MeHa BeleCTB B OpraHu3Me, Ha3bIBaeTC:
CTPYKTYPHUPOBaHHOU

9K30TeHHOU

+ 3H/IOTeHHOH

UMMOOHM/TH30BaHHOU

ITepBUUYHBIM NMPOAYKTOM paciiier/IeHNsl I/IMKOTreHa B MbIIIIaX SABJ/ISIeTCHA

Y O®P-rnroko3a

TJTIOK030-6-XJI0pU/

+r/10K030-1-pocdat

dbpykTo30-6-hocdaT

IJIF0KO3a

KoHeuHbIi MPOJYKT aHa3POOHOr0 I/IMKO0/IM3a

MUPYyBaT

+ jlaKTaT

OKcasoareTar

3TaHOI

anetus-KoA

MeTa60/1M3M — 3T0 COBOKYITHOCTb:

peakLuii CUHTe3a

peakLui ruApoamnsa

peakLui pacriajia

+BCeX peaklyi, MPOTeKaroIuX B OpraHu3Me

AHa00/1U3M — 3TO COBOKYIHOCTb:

+TIPOIIeCCOB CHHTEe3a CI0XKHBIX MOJIEKY/T U3 6oJiee POCThIX

peakLUii paciieryieHrs CJI0’KHBIX MOJIEKYJT 0 TIPOCTHIX KOMITOHEHTOB

peakuui ruApoamnsa

BCEX peakiyii, MPOTeKaroINX B OpraHu3Me



IIpoaykToM rujiposiniza 0e/1KOB SIB/ISIFOTCA:

I/IMLePUH

>KUDHbI€ KHUCTIOThI

CIIUPTHI

+aMHWHOKHUC/IOTHI

BapuanT 3aganus 29. Meta6om3m (Metabolism) — 3To...
+ IPOMEeKYTOUHBI 00MeH, T.e. TIpeBpallleHre BeleCTB BHYTPH KJIETOK C MOMEHTa UX
TIOCTYTI/IeHHsI 10 00pa30BaHUsi KOHEUHBIX MPOJYKTOB
+o0pa3oBare/ibHbIe TKAHU C aKTUBHO JIe/ISAIMMUCS K/IeTKaMH
TIPOL{eCC Pa3BUTHSI OPTraHOB U TKaHe!

ITporecc MOJIOUHO-KHC/IOTO Op0)KeHHs Mo/jpa3yMeBaeT:

+ OKMCJIeHWe YIJIeBOZIOB [0 JlaKTaTa

CUHTEe3 XKUPHBIX KHUCIOT

+ CUHTE3 MOJIOUYHOW KUCJIOThI

pacnaz, TJIMKoreHa

Tperuii Tan Karabdo/1M3Ma npe/CTaB/IeH:

+1ukn Kpebca

+ ObIxXaTesibHas Lelb

OPHUTHHOBBIN ITUK/T

Jle3aMHHHPOBaHKe

ITepBbIii 3Tan KaTabdo/1M3Ma 0e/TKOB 0CyIIIeCTB/IAETCS B:

+ Kejlygke

+ B TOHKOM KHUIIIeUHUKE

POTOBOM TOIOCTH

TOJICTOM KUILIEUHUKE

BTopoii 3Tan karabosu3Ma (JUCCHMUIALAA) TPe/CTaB/IeH:
+ pacienieHye IIt0K03bl

JbIxaTesibHast Lelb

OPHUTHHOBBIN UK/

+ obpa3oBaHuMe ABYX MOJIEKY/I TMPOBUHOTPA[HOW KHUCIOThI

K rereTpo()HbIM 0THOCATCA OPraHU3MBbI:

+ J)KMBOTHbIE

pacTeHust

+ rpuObI

1[MaHO0aKTepUr

B kKakux opraHe/iax KJIeTKHU MPOUCXO/JUT OKUC/IeHHe )XUPHBIX KUC/IOT:
sfpe

+MUTOXOHAPUAX

pubocomax

LIEHTPUOJISIX

Tun nuTaHus MOKPHITOCEMEHHBIX PACTeHHH .
[TpaBU/bHBIN OTBET: aBTOTPOGHBIN

Kuciopoj Heo0xo/iuM /i/isl AbIXaHUS KUBOTHBIM OPraHU3MaM B KauecTBe:
+ OKUC/IATESISI

BOCCTaHOBUTE/IS

KaK OKMCJIUTeIsl, TaK U BOCCTAHOBUTEJIS

He TPOSIB/IsieT B 0OMeHHBIX TpolieccaX HA OKUC/TATeTbHBIX, HA BOCCTAHOBUTE/IbHBIX
CBOMCTB

K romoiioTepMHBIM OTHOCSITCA )KUBOTHBIE:

ambubun

+ MJIeKOIHUTAlOLHe

+ ITULBI

PBIObI




BonpocsicobecefoBanus mo Teme: « O0OMeH BelIeCTB U YHEPTHI»

1. ABtoTpodsI? Ha Kakue rpymnbl oHU fenstcs? ['erepoTpodbi?

2. Yto Takoe accuMuisaLusa? UTo Takoe JUCCUMMISALIAS?

3. Hanmimute o611yro popmyiny GoTocruHTe3a.

4. YTO npoucxoauT B CBeTOBYIO ¢a3y hoTocuHTe3a?

5. I"'me HaxoAgTCA TIPOTOHHBIE pe3epByaphl B XJji0oporiacre?

6. YTO NpoucxoAuT B TeMHOBYIO a3y hoTOCHMHTe3a?

7. Y Kakux opraHusMoB TOJIBKO oTocucTema 1?

8. Y Kakux OpraHu3MoB BIiepBble MosiB/sieTcs: hoTocucTema 2?

9. Uro Takoe xeMocuHTe3? KTO OTKPBII XeMOCUHTETUKOB?

10. Kakue opraHu3mbl OTHOCSTCS K XeMOaBTOTpodam?

11. Kakue Tpu 3Tara sHepreTuyeckoro oOMeHa BaM U3BECTHBI?

12. [MpoaykThl THApPO/M3a GenKoB, )KUPOB, YTJIeBOJ0B, HYK/IEMHOBBIX KUCJIOT Ha
10T OTOBUTE/IbHOM 3Tarie?

13. UTO MpOUCXOAUT C SHepruei, Bbiie/ISIIOIeCcsl Ha TTOATrOTOBUTeTbHOM JTarie
3HeproobmeHa?

14. I"'me pacriosio>keHbl hepMeHThI 6€CKHUCIOPO/JHOTO 3Tara SHeproobmMeHa?

15. Kakue TIpOAYKTBI M CKOJIBKO 3HEepPruu 00Opa3yeTcss TpU TJIMKOIW3e MOJb
[JIFOKO3bI?

16. Uro npoucxomut ¢ [IBK B )XKMBOTHBIX K/leTKax NPU HeJOCTaTKe KUC/I0poja?
17. Yro npoucxoaut ¢ IIBK B K/1eTkax rpubOB TPy HeZOCTaTKe KUCI0poa?

18. Uto npoucxoaurt c¢ IIBK B MaTpuKce MUTOXOHZPUIA?

19. Ckonmbko AT® obpasyeTcs mpu JeruipupoOBaHUN U /1eKapOOKCHTMPOBaHUN
JMMMOHHOM KUCJIOTHI [0 111aBe/IeBOYKCYCHOM B 1Mkie Kpebca?

20. CKOJIBKO Tap aTOMOB BOZOpPO/ia TPaHCIOPTHPYeTCs Ha JbIXaTelbHYH0 Lielb
TIpY TI0JIHOM JiernipupoBaHuu 2 Mosekys [I1BK?

21. Kakue ¢QepMeHThl TmepekaurBalOT TIPOTOHbI B TPOTOHHBIM pe3epByap
MHUTOXOH/IpUI?

22. Ckonbko Monb AT® obpa3yeTcss B pacueTe Ha TIOJTHOE pa3pyllIeHHe MOJIb
IJIFOKO3bI?

23. Hammimire  obugyro  ¢opmyny  (MOHOTO — pacmaza — TJIFOKO3bI) B
SHepreTUUeCKoOM oOMeHe

24, Hanmwmimre dopmyny riavkosnmsa

25. HarnummTe hopmysny KMCIOPOJHOTO 3Tara SHepreTHueckoro ooMeHa.

KoHTposibHasi padoTa mo Teme: « OGMeH BelleCTB U IHEPTHH»

Bapuaum 1.

1. UTo Ha3bIBaeTCsd XeMOCHHTE30M M KaK ero OCYILeCTB/ISIOT HUTPU(ULIMPYIOL1e

OakTepuun?

2. TlepeunciiuTe cxoAcTBa (POTOCHHTE3a U a3POOHOTO JbIXaHUSI.

3. VI3 nmpuBeIeHHOT'O HIKE CITHMCKA BbIOEpUTe UepThl XapaKTepHbIe /71 (poToCcuHTe3a:
1. Anaboauueckull npoyecc, u3 npocmblx HeopeaHuueckux coeduHeHutl (CO2 u
H20) cunme3upytomcs y21e800bl.
2.Kamabonuueckutl npoyecc, y2ne8o0bl pacujenasiomcst 0o CO2 u H20.

3. DHepeust AT® Hakanaugaemcs u 3anacaemcs 8 y21e800ax.
4. DHepeus 3anacaemcs 8 gude ATD.

5. O2 sbldensiemcsi.

6. O2 pacxodyemcsi.

7. CO2 u H20 nompebastomcs.

8. CO2 u H20 ebloenstomcsi.

9. YeenuueHue opeaHuueckoli Macchbi.

10. ¥YmeHbUieHUe op2aHUUeCcKol MAcchil.



11. ¥ sykapuom npomekaem 8 X/10pOn1acmax.
12. Y aykapuom npomekaem 8 MUMOXOHOPUSIX.
13. Tonbko 8 kn1emkax, cooepicawjux xaopoguii, Ha cgemy.
14. Bo ecex Kaemkax 8 meueHue HCu3HuU HenpepbigHO.
4. 3a cuet uero moJjiekysna xsopocdunia P680 @C -2 BoccTaHaBIUBaeT 371€KTPOHbBI?
5. B pe3ynbTaTe 3HepreTueckoro obMeHa B KieTke o6pa3oBaiochk 10 Mosib
MUPOBHUHOTPaHOM KUCA0THI U 30 MOJIb yrjIeKUCIoro rasa. Onpezenure:
a) CKOJIbKO BCEro MOJIb IJTFOKO3bl U3PacX0/10BaHo;
0) CKOJIbKO 13 HUX TI0/[BEPIJIOCH ITOJTHOMY PaclielyIeHHI0, a CKOIbKO TTUKOJTH3Y;
B) CKOJIBKO SHEPrMM 3araceHo;
I') CKOJIbKO MOJ/Ib KMCJIOPOZA MOIJI0 Ha OKUC/IeHue?
6. Ilpu e31e Ha Besiocunezie YeyioBeK 3aTpaurBaet 0kosio 40 K/[)K B MUHYTY.
PaccunraiiTe, CKOJIbKO TPaMMOB I/TFOKO3bI JOJDKHO OKHC/IUTHCS B OPraHu3Me M KaKou
00BEM YTIEKUC/IOTO Ta3a BhIJe/IUT UesIoBeK TPH e3/le Ha BeJlocurie/ie B TedeHre 6 4acoB
20 MuHyT?
Bapuaum 2.
1. YTo Ha3bIBaeTCsI XeMOCHHTE30M U KaK ero OCYIIeCTB/ISIFOT )Keie300aKTepru u
BOZIOPO/HBIE OAKTepUH?
2. IlepeuniciiuTe (pakTOpbI BAUSIOIIME Ha (POTOCUHTES.
3. VI3 npuBe/IeHHOT'0 HIKe CITMCKA BbIOepHTe UepThl XapaKTepHbIe /1/isi a3pOOHOTO
JbIXaHUS
1. Anaboauueckuti npoyecc, u3 npocmblx HeopeaHuueckux coeduHenuti (CO2 u
H20) cuHme3upytomcs y21e800bl.
2.Kamabonuueckuli npoyecc, y2neeo0bl pacujenastomcsi 0o COz2 u H2O.
3. OHepeus ATD Hakanaugaemcs u 3anacaemcs 8 y21e800dx.
4. BHepeus 3anacaemcs 8 suoe ATD.
5. O2 ebl0ensemcsi.
6. O2 pacxodyemcs.
7. CO2 u H20 nompebastomcs.
8. CO2 u H20 ebloeasitomcsi.
9. YeenuueHue op2aHu4ecKotl Macchbi.
10. ¥MmeHblweHue opeaHuuecKol Macchbl.
11. ¥ sykapuom npomekaem 8 X/I0ponAacmax.
12. Y sykapuom npomekaem 8 MUMOXOHOPUSIX.
13. Tonbko 8 Knemkax, cooepicawjux xa0poguii, Ha ceemy.
14. Bo 8cex KnemKkax 8 meyeHue HCu3HU HenpepblHO.
4. 3a cuet yero monekysa xnaopodumia P700 ®C -1 BoccTaHaB/IMBaeT 3/1€KTPOHbI?
5. B niporjecce 3HepreTuueckoro ooMeHa IMpOM30IILIO paciiernieHre 9 Mosb IIFOKO3bI, U3
KOTOPBIX [10JIHOMY pacilielVIeHUI0 TI0/IBEePI/IoCh TOLKO 5. Onpeenure:
a) CKOJTbKO MOJTb TUPOBHUHOTPAfHOM KMC/IOTEI 1 CO2 1pu 3TOM 00pa30Bajioch;
6) ckombko AT® ripu 3TOM CUHTE3UPOBaHO;
B) CKOJIBKO 3HEPI'YH 3amaceHo B 3TUX Mosekynax AT®;
I') CKOJIBKO U3pacxooBaHo MoJib O2?
6. Besnocuneguct pacxoayet 3a 1 munyty 40 K> sHeprun. CKO/IbKO IJ/IFOKO3bI
notpeOyeTcst [/ e3/bl C TaKo# 3aTpaTol, eciu 40 MUHYT B €ro OpraHu3Me HeT ToJHoe
OKHUCJIeHYe IIH0KO03bl, a 20 MUHYT — IVIUKOJIN3?
13 HabJ/TI0/IeHNH, OTBITOB WU JIOMYCKaeT OLIMOKY MPU WX HU3/I0)KeHUH; 1aéT HeuéTKue
Ta6ma 3 — Kpurepum oreHKH copMHUPOBAHHOCTH KOMITETeHI[HI

Kopg u Kputepuu olieHMBaHus1 COOPMHUPOBAHHOCTU KOMIIETEHIIUH
HavMeHOBaHUe (uacTy KOMITeTeHI[1N)

WHJUKaTopa Ha 0a30BOM ypOBHe Ha TOBBIIIIEHHOM YPOBHE

DOCTYDKEHUS COOTBETCTBYET OlLIeHKe | COOTBETCTBYeT OLieHKe | COOTBETCTBYET
KOMITeTEeHLIUU «Y[IOBJIETBOPUTE/IBHO» | «XOPOLLO» OLIeHKe «OTJTUUHO»




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

KOMIIETEHI[1H) MaKCHUMaJIbHOTO 0a/ula | MaKCUMaJIbHOTO 0ajila | MaKCUMaIbHOTO
basa

3HaTb: buonorus [Tokaszasn 3HaHue ITokasasn rosmHoe ITokasan

KakK OCHOBa OCHOBHOTO 3HaHUe BCECTOPOHHee,

CeJIbCKOXO3STUCTBEH | MPOrPaMMHOT0 TIPOrPaMMHOTO CUCTeMaTUUeCKoe

HOT'0 TIPOM3BO/ICTBA, | MaTepuasa O HayKe KaK | MaTepuasa O Hayke ryiybokoe 3HaHUe

Hayka Kak cdepa cdepe uesioBeUeCKO Kak cepe TPOrpaMMHOT0

yesioBeuecKou JesITeTbHOCTH, Yyesi0BeUeCKoi MaTepuasa, yCBoeHHe

NesITeTbHOCTH, Hay4YHBIX METOZAxX JesITeNTbHOCTH, OCHOBHOM

Hay4HbIN MeTo[, HCCIIeIOBaHUM, Hay4YHbIX MeTo/Iax JIUTepaTyphl U

METO/IbI METOZaX MCII0/Ib3yeMble | UCC/IeIOBaHUM, 3HAKOMCTBO C

UCTIOb3yeMbie B B Ouosioruy, MeTozax JIOTIOJTHUTETbHOMN

Ouosiorun, B aKTya/bHbIX UCTIO/b3yeMblie B JIUTEPATyPOH.

300TeXHUYECKOM rpo6iemMax ouonorum, V3maraet MaTepuan B

NesITeTbHOCTH, OMO0/IOTUUECKUX HaYK, aKTya/IbHbIX JIOTUUEeCKOMH

3Tarbl HAYYHOT O CBOWCTBA KUBOTO, nipobsiemMax MoC/IeI0BaTeIbHOCTH,

HCCIIeIOBaHus, YPOBHSIX OpPraHu3ayi | OMOJIOrMUeCcKUX HayK, | XOPOILO

CYIITHOCTb YKU3HH, MaTepHuH, CTPYKTYPHOM | CBOMCTBA >KUBOTO, OpPHEeHTHDPYeTCs B

CBOWCTBA >KUBOTO OpraHu3al[uM )KUBOTO, | YPOBHSIX OpPraHW3aluy | U3/1araeMoM

YPOBHU
opraHu3aluu
MaTepuH, OCHOBbI
CTPYKTYPHOU
opraHu3aluu
JKUBBIX CUCTEM,
XAMHYECKUM COCTaB
KJIeTKH, CTpOeHHe
KJ/IETKH, TTOHSATHUS
romMeocrTasa,
MeTabo/13Ma,
SHepreTUYeCcKum
00MeH KJIeTKHU.
YwmeTs:
XapaKTepu30BaTh
YPOBHU Hay4HBIX
1CClie/JOBaHUM,
MeTO/Ibl
1CCile/JoBaHUH B
Oouojioruu u
300TeXHUH,
TIPUMEHSITh
No/Ty4yeHHbIe 3HaHUs
B
1CClie/oBaTe/IbCKOM
Y MPaKTUUeCKOU
JlesITeIbHOCTH
300UH)KeHepa
BnageTs: 6a30BbIMU
ripe/iCTaB/IeHUsIMU
006 061X
3aKOHOMEPHOCTSIX
TIPUPOJHBIX CUCTEM,

XUMHUECKUH COCTaB
K/IeTKH, TTOHATHS
roMeocTasa,
MeTtabosi3Ma,
SHepreTUuecKuii obMeH
KJIeTKU. Brageer
0a30BLIMU
Tpe/ICTaBIeHUSIMHA 00
001mx
3aKOHOMEPHOCTSIX
TIPUPO/JHBIX CHUCTEM,
HaBbIKaMH CpPaBHEHUS
OMOJ/IOrMUeCKUX
CHCTEM,

HaBbIKAMU PabOThI C
MHKPOCKOIIOM, /Ie/laTh
TUYECKYIO OLIEHKY
METO/IOB MICCJIeIOBAHMS
B OuoJIoruu u
OMOTEeXHOJIOTHH, HO
UCIBITHIBAET
3aTpyIHEHUS
UCII0/Ib30BaHUs 3HAaHUU
B 300TeXHHUUECKOM
HayKe.

[1pu n3noxeHuu
yueOHOro MaTepuraa
JIOTTyCKaeT HeTOUHOCTH,
W3J/1araeT ero HeroJyIHO U
HeTI0C/1eI0BaTe/IbHO,
UCIBITHIBAET
C/I0’KHOCTH C
000CHOBaHWEM

MaTepuH,
CTPYKTYPHOU
OpraHu3aIvy JKUBOTO,
XUMHYECKUM COCTaB
K/IeTKHA, TOMeOoCTas3s,
MeTabo/M3Ma,
SHepreTUUeCKUit
00MeH K/IeTKH.
Ymeet fenaThb
3TUYECKYIO OLIEHKY
METO/I0B
VICC/TeJOBAHMS B
Oouosioruu u
OMOTEXHOIOTUH
Bnageet

HaBbIKaMH pabOoTHI C
MUKDPOCKOTIOM.
Xopo1io
OpHEHTUPYeTCs B
yueOHOM Marepuarie,
v3/laraeT MaTepuas B
JIOTUYeCKOu
T1oC/IeZioBaTeTbHOCTH,
O/THAKO TIPY OTBETe
JIOTTyCKaeT
HETOYHOCTH.

MaTepuare, MOXKeT
JaTb 000CHOBaHUE
BbICKa3bIBa€MbIM
CY>K[|eHUSIM




HaBbIKaMU BBICKa3aHHBIX
CpaBHeHUs CY)XIeHU!
OTKDBITBIX CUCTEM,
Pa3MHOYKeHHUs,
obMeHa BeIecTB
HaBBIKaM# PabOTHI C
MHKPOCKOTIOM,
JiesiaTh STUUECKYIO
OLIeHKY MeTO/IOB
WICCIIe/IOBaHMS B
Ouosornu u
O1OTeXHOMOTUN

Mopayab 2. OpraHu3MeHHbIN yPOBeHb OPraHU3alUH XU3HU

Tema: «Pa3MHO)XeHHe, POCT ¥ HHAMBH/ya/IbHOE Pa3BUTHE OPraHU3MOB»
®oH/1 TECTOBBIX 3a/IJaHUM JJ1s1 TEKYIIIero KOHTPOJISl 3HAHUM T10 TeMe
Bbibepume 00uH uau HeCKO/bKO 8apuaHmos 0meemos:
HekoTopbie 0c00eHHOCTH 6€C0/10r0 pa3MHO)KEHHS — 3TO. ..
+yuacTve OZJHOM poJuTe/TbCKOM 0cobu
+TeHeTHUeCKH OFHOPO/IHOe TTIOTOMCTBO
pa3BUTHe TIOTOMCTBA U3 rameT
XapakTepHa /ijisi 00JIbIIMHCTBA PACTEHUI U )KUBOTHBIX
OCHOBHOM K/IETOUHBIM MeXaHH3M - Meio3
Jins noukoBaHusi KaK GopMbI 0ecriosioro pa3MHO)XeHHUsI XapaKTepHO. ..
+MaTepUHCKUI OpraHu3M o0pa3yeT Oyropok
+704epHUIA OpraHu3M oOpasyeTcst Ha 6a3e MaTePUHCKUX KJIeTOK
XPOMOCOMBI PEIIMLIUPYIOTCSI M pacripe/iefisiioTCsl MeXXy JOUepPHUMH KeTKaMy
OpraHM3M JIeJTUTCS Ha HeCKOJIBKO YacTel, U Kaxkaass 060cobsieTcs
TIPOMCXOJUT MHOTOKPATHOE JleJieHue CrieliuaJbHbIX KJIeTOK
IIpou3BOAHBIMYU Me30i€PMBbI SB/ISIOTCS. ..
+MbIllIeyHasi CUCTeMa
+cocybl
HepBHasi cUcTeMa
SMUTENU KOXU
SMUTE/TUHN KUIIIeUHHKa
OaHOXpOMaTHAHBIE XPOMOCOMBI PACXOAATCA K MOJIKCaM KJIETKH B...
+aHadasze II melio3a
+aHada3ze MuTO3a
MeTadase MUTO3a
Tenodase I meiio3a
aHadase I meiio3a




N3 3kTo0/jepMBbI IPU oOpraHoreHese (YOPMHPYIOTCA...
+T0JIOBHOM MO3T

+301epMHC KOXXKU

reueHb

MOUKU

KOCTU

Pa3BuTuHe 0e3 npeBpaieHUsA UMEIOT. ..

+IITULIBI

+T0/IOBOHOTHE MOJIJTIOCKH

3eMHOBO/IHbIE

HaceKoMbIe

JIBYCTBOpYAaTble MOJITFOCKH

HekoTopble 0C00eHHOCTH 10/I0BOT0 Pa3MHO)KEHHAL. ..
OCHOBHOM KJI€TOUHBIM MEXaHHU3M - MUTO3

XapaKTepHO [/l PACTUTEeJIbHbIX, HEKOTOPBIX HU3LIKX XXUBOTHBIX 1 MUKPOOPTaHU3MOB
+TI0TOMKY F'eHeTUUeCKH He WIeHTUYHbI POJUTeTbCKUM 0CO0sM
+0CHOBHOM MeXaHU3M KOMOMHATUBHON M3MEHUMBOCTH
pa3BUTHE MOTOMKOB IMPOMCXOAUT U3 COMaTUUYECKUX KI€TOK
ITpou3BOAHBIMHM 3KTO/IePMbI ABJISIIOTCA. ..

BblJle/IuTe/IbHasl CUCTeMa

TMHLLeBapUTe/IbHBIE >KeJle3bl

+HepBHas cucreMa

MBIIIIeYHast CUCTeMa

+KO>KHBIM SITATEINH

JKuBOTHBIE, /I KOTOPBIX XapaKTepHO pa3BuTHe 0e3 MmeTamopdo3a, - 3T0...
capaHya

MaMnCKUN XKYK

JIATYLLKA

+1enb(uH

+cobaka

IToukoBaHKeM pa3MHOXKAKTCH. ..

TJIOCKUE YepBU

+pacTeHus

+KUIIeYHOII0/I0OCTHEIE

+IPOXOKU

0a3uaMaIbHbIE TPHUOBI

JI/Is CHHTeTHUeCcKOoro nepuo/a (mepuo/ peninkanyu) KJ1eTOUHOro HUK/Ia
XapaKTepHBbL...

TPOJOJDKUATENBHOCTE 6-0 yacoB

+yasoenue [THK

+CUHTE3 Pa3/TUUHBIX O6e/TKOB

cunte3 PHK

y/IBOEHUe LIeHTpUoiei

HekoTopbie 0C00eHHOCTH 10/I0BOT0 PAa3MHOXKEHHS. ..
OCHOBHOM K/I€TOUHBIA MEXaHU3M - MUTO3

XapaKTepHO [i/1s1 PACTUTEJIbHBIX, HEKOTOPBIX HU3LIKX )XUBOTHBIX U MUKPOOPTaHU3MOB
+TI0TOMKU T'eHeTUUeCKH He UIeHTUUHbI POAUTeTbCKUM 0CObsIM
+0CHOBHOM MeXaHNW3M KOMOMHATHBHOW U3MEHUUBOCTHU
pa3BUTHE TOTOMKOB MPOUCXO/IUT U3 COMaTUUeCKUX K/IeTOK

Ha sTane racTpy/iiiyia NPOUCXOJAT. ..

+3aK/1a/ika 3apO/IbIlIeBbIX JIMCTKOB

OpraHoreHes

3aKJ/la/Ika HepBHOM TPYOKU



3aKJ1ajKa NepBUYHOU KUILIKU

+MHOTOKpaTHbIE KJIeTOUHbIE /le/IeHUs] MUTO30M
CnopsI ci1y)KaT AJIA pa3sMHOKEeHHS y...
OakTepuii

JKUBOTHBIX

BHPYCOB

+TpuboB

+pacTeHuii

3 me30iepMBbI IIPH OpPraHoreHese ()OpMHUPYHOTCA...
XPYCTa/vK I/1a3a

HOI'TH

+cepane

+KpOBb

reyeHb

K Tnam nosioBoro pasMHo)XeHUs1 OTHOCSTCA. ..
TI0JTUIMOPHOHUS

+KOMy/ AL

LIM30T OHUSI

(bparmeHTalus

+1apTeHoreHe3

Meiio3 npuBOANT K 00pa30BaHHUIO. ..

CTIOp Y pacTeHuH

CIOp Y KUBOTHBIX

+raMeT y JKMBOTHBIX

+rameT y paCTeHUU U KUBOTHBIX

+raMmeT y pacTeHU

Pa3Butue c npeBpamieHueM HMeH0T. ..
+3eMHOBO/HbIE

penTuInu

r0JIOBOHOTHIE MOJITHOCKU

TITUL]BI

+HacekoMble

IlpereHepaTUBHBIN NepHO/] Pa3BUTHUS PacTeHH Npe/CTaB/IeH

BO3PacTHBIMH COCTOSTHUSIMH.

+I0BEHU/IbHbIM

MOJIOJbIM reHepaTUBHBIM

+BUPTUHWILHBIM

CyOCeHUTbHBIM

CeHUJIbHbIM

ITocTreHepaTUBHBIN NIEPUOJ Pa3BUTHSA PacTeHUI NpejCcTaB/IeH
BO3PaCcTHBIMH COCTOSTHUSIMH.

BUPTUHU/IBHBIM

IOBEHUJIbHBIM

+CyOCeHUTbHBIM

MMMaTypHbIM

+CeHUIbHbIM

Meiio3 — 3T0:

TIpsIMOe fle/ieHNe K/1eTOK

+7le/ieHue KJIeTOK I10JI0BbIX JKesle3 B 30He CO3PeBaHUs
CJIVSTHYE TT0/I0BBIX KJ/IETOK

TI0/I0BOU MPOLIeCC

Kpoccunrosep — 3to:

HeTpsIMoe JieJieHre KJIeTOK,




oOpa3oBaHue TIOIOBBIX K/IETOK,

+ 00MeH yyaCcTKamMy XpOMaTH/i, TOMOJIOTHUHBIX XPOMOCOM,
TI0JIOBOM TPOL{eCC.

XapakTepHbIe YepThl 0eCI0/I10ro pa3MHOKEeHHSI:
YYacCTBYIOT IBe POJJUTE/TbCKHE 0COOM

+TeHOTHITBI IOUePHHX OPraHU3MOB WIEHTUUHBI POJATETHCKOMY
MeeT MeCTo KOMOMHATUBHast U3MEHUHMBOCTh

MMeeT MeCTO T'eHOTUITUeCKasi U3MeHUUBOCTh
XapakTepHbIe YepThl M0/I0BOT0 Pa3MHO)KeHUsI:
y4acTBYeT OfIHa POJIUTeNbCKast 0CO0b

TEHOTHIThI IOUEPHUX OPraHU3MOB H/IEHTHYHBI POJIATETHCKOMY

+ “MeeT MeCcTo KOMOMHATUBHAsI N3MEeHUHBOCTh

ObICTpOE yBeTMUeHKe UKMC/Ia TOTOMKOB

OnToOreHes — 3to:

HCTOPUYECKOE Pa3BUTHE BUJA

TIPOL[eCC BO3HUKHOBEHUSI )KU3HU Ha 3emiie

+ UHIUBU/ya/IbHOE Pa3BUTHE OpraHU3Ma
TOCTAMOPHOHA/TBHOE Pa3BUTHE

9KToepMa NMO3BOHOYHBIX )KHBOTHBIX JJaeT HAYa/I0:

+ HepBHOM cUCcTeMe

CKeJieT

JibIXaTe/lbHast CUCTeMa

MBIIILIBT

N3 me30/1epMBbI IO3BOHOUHBIX 00pa3yercsi:

+ cKerer

SMUTETUN KOXKU

JbIXaTe/lbHast CUCTeMa

TOJIOBHOU MO3T

IIpsiMoe MOCT3MOPHOHA/ILHOE PA3BUTHE XapPAKTEPHO JI/IA:
HAaCeKOMBIX

3€MHOBO/JHBIX

+ MJIEKOITUTAIOIIINX

MHOTOILIETUHKOBBIX UepBei

Hayka, u3yuaroinasi iepyog, 0T 3Urorbl A0 POXKeHus ?
LIATOJIOTST

MMKPOOHOJIOrHst

+ sMOpuUooTHst

KJIETOUHAs! THYKeHEepUst

ITo KakuM NMpU3HAKaM MO)XHO y3HaTh aHad)a3zy MHTO3a?
110 OeCTIOPSZI0YHOMY PACIIO/IOXKEHHUFO XPOMOCOM B I[UTOT/Ia3Me
BBICTPAMBAHHIO XPOMOCOM B 9KBAaTOPHA/TbHOM MIOCKOCTH KIIETKH
+ pacxXoX/IeHUIO IOUePHUX XPOMAaTH/I K TIPOTHBOIIO/IOXKHBIM TTO/TF0CaM
K/IETKH

JiecripaM3ariii XxpoMOCOM 1 00pa30BaHUIO si/IePHBIX 000/109€eK
TITporecc JesieHus, B pe3y/ibTare KOTOPOro U3 OHOH JUIUION/JHON K/IeTKH o0pa3yercs
ABe AUIUIOUHBIX K/IeTKH, Ha3bIBAKOT

+ MMTO30M

Mero30M

IpobsieHreM

OIUIOZIOTBOPEHNEM

K kakoMy croco0y pa3sMHOXKeHHUsI ZieJIeHHe T10T10/1aM
BereTaTUBHOMY

TI0JIOBOMY



TIOUKOBaHUIO

+ Becrionomy

ITporjecc JesreHus], B pe3y/ibTare KOTOPOro U3 OHOH JUIUION/JHOI K/IeTKH 00pa3yercs
yeThIpe ralIou/HbIX K/IeTKH, Ha3bIBAIOT

MUTO30M

+ Meiio30M

JpobeHreM

OIUI0/I0TBOPEHUEM

K Kakomy crioco0y pa3MHO>KE€HHsI OTHOCAT MapTeHOreHe3
BereTaTUBHOMY

+ II0JIOBOMY

TIOYKOBAHHUIO

Becrionomy

Kak Ha3bIBalOT 0AHY U3 CTa/{Ui 3apOo/bIIlIeBOr0 Pa3BUTHSA [103BOHOYHOI'0 )KMBOTHOI0?
OHTOTeHe3

(dunoreHes

+ Gnacryna

MeTamopdho3

B kakyio ¢a3y MuroTHUeckoro ruksia yasaunBawtcs JHK
+ uHTepdase

ripocase

aHacdasze

MeTacaze

IlyTeM MHTOTHYECKOrO /ie/IeHHs K/IETOK 00pa3yroTcs

+ KJIeTKM 0J1aCTyJIbl 3apO/bIIiia KPOJIMKa

VUKPUHKH B TeJIe PhIOBI

SULIEK/IEeTKUA B IMUHUKN KYPHLIbI

CriepMaTOo30U/Ibl B CEMEHHUKe JIATYIIKU

Meii03 0T/IMYAETCA OT MHATO03a HATHUHEM

uHTepdasbl

BepeTeHa JieJIeHust

yeTbipex (a3 fiesieHust

+ IByX TOC/1Ie[JoBaTe/bHbIX Jie/IeHUI

Ilpu napTeHoreHe3e opraH1u3M pa3BUBaeTCs U3

3UTOThI

BereTaTUBHOW KJIeTKU

COMaTU4eCKOU KJIeTKU

+ HeOII0/I0TBOPEHHOM SIULIEK/TETKA

IIpu3HaK, XapaKTepPHbIN U /I SHLIEK/IeTKH, U /I ClIePMaTo30H/1a,-
JWTION/IHBIA HAOOp XPOMOCOM

TPUTIOWHBIN HAaOOP XpOMOCOM

HeDoJTbIIMe pa3Mephl U HEeTTO[BHYKHOCTh

+ raruiouiHbIN Habop XpoMoCcomM

Kak Ha3bIBaeTcs pa3BUTHE OpPraHi3Ma U3 HeoIUIOA0TBOPEeHHbIX SIMIeK/IeTOK?
+ mapTeHoreHe3

TUHOTeHe3

aH/lporeHes

WHTEepCeKC

M cTouHNK pa3BUTHA OPTraHOB JIbIXaHUSA B OHTOT€He3e:

+ snuzepma

Me3eHXHMa

9KTO/lepMa

+ 3HTO/lepMa



Cnoco0HOCTh K BOCCTAHOB/IEHHMIO YacTel Te/la B MPoLiecce pa3BUTHSA OpraHu3Ma
Ha3bIBaeTCs .

IIpaBu/IbHBINA OTBET: pereHepalys

Kakas cpepa >xu3HH 00yc/1aB/IMBaeT Handosiee MIPUMHUTHBHOE CTPOEHHE Y
JKHBOTHBIX:

Ha3eMHO-BO3AYyIIHas (Cyliia);

BO/IHas;
+ [Ipyrye opraHu3Mbl (OpraHM3M Kak cpejja OOMTaHMs);
TOYBEHHas.

Bonpoce! cobecejoBanus 1o TeMe: « PasMHO)KeHHe U pa3BUTHE»
1. Kak Ha3bIBaeTCsl WHAWBUAYa/JbHOE pa3BUTHE OpraHu3Ma OT 00Opa30BaHUs
3UTOTHI [10 KOHL|A )KU3HU?
2. Kak HasbiBaeTcsl pa3BUTHe OpraHrM3Ma OT 3UT'OThI [J0 POKJEHUs UM [0 BbIXOJa
13 SUIEBBIX 000/10U€eK?
3. Kak Ha3bIBaeTCs riepro/, OT pOXKJeHHs 10 KOHLA XKU3HU?
4, Kakue 30HBI pa3MyuaroT B MOJIOBBIX Xeje3ax?
5. KakoB Habop xpomocom u [THK ramertoronueB? I'ameTornuroB 1-ro u 2-ro
rnopsiaka?
6. Yro obpa3syeTcs Ipy criepMaToreHe3e U3 OZHOTO CTIepMaToLUTa?
7. Yro obpa3yeTcs rocsie ooreHe3a U3 1 oBouura?
8. Kak Ha3bIBatOTCSt 000/I0UKY SHALIEK/IeTKY MIEKOTTATAOIINX ?
9. KakoBbI pa3mepsl sIHLIeKIeTKH MIEeKOTTUTAOLINX ?
10. Y Kakux OpraHu3MoOB ajieljuTabHble SULIeKIeTKA?
11. Y Kakux OpraHu3MOB H30/1el[UTalbHble SULIeKTeTKU?
12. Y Kakux OpraHu3MOB yMEPEeHHO TesloJleL{UTaabHble SULIeKTeTKU?
13. Y Kakux OpraHnu3MOB Pe3KO TesoJeLUTaabHble SULIeKIeTKA?
14. Kak Ha3biBaeTcsl pa3BUTHE OpPraHv3Ma 13 HeolJIOZ0TBOPEHHOT O SiiLia?
15. Y Kakux OpraHu3MOB rarvIOuHbIN MapTeHOreHe3?
16. Y Kakux OpraHu3MOB JUIIJIOU/IHBIN NTapTeHoreHes?
17. YeM 3aKaHUMBAETCS TT€PUOA ApobeHus?
18. Yro B fanbHekieM obpa3yetcs u3 6iacroienu?
19. Kak HasbIBaeTCs 3apO/pIlll C ABYMS 3apO/bILLIEBbIMYU JIMCTKAMU: 3KTOJ4EPMOU U
SHTO/IepMOI?
20. Kak Ha3bIBaeTCst OTBepCTHe B racrpysie?
21. Kakue opraHu3mMbl OTHOCATCS K BTOPUUHOPOTHIM?
22. Ha kako cragnu 3apo/pllil Ha3bIBaeTCsl HEUPYIOu?
23. Kakue cuctembl OpraHoB 00pa3yroTCst U3 3KTO/IePMBbI?
24. YKaxuTe IpOU3BOJHbBIE SHTOLEPMBbI.
25. YKakute TpOU3BOJHbIE Me30ePMBbI.

KoHuTposibHas padora no Teme: «Pa3MHOXXKeHHe U Pa3BUTHE»:

1 eapuaHm
1. AOMUKCHUC 3TO ..... [lepeuriciuTe ero ¢opMmsl.

2. HazoBuTe (pa3bl npoliecca Omio0TBOPeHUsl.

3. Uto Ha3bIBaeTCs MOMIMOPHOHMEH, U Y KOO OHAa BCTPeYaeTCs?

4. IlpyBeauTe KnaccupUKaLMio SULIEKIeTOK 10 pacnpezieseHHI0 XKelTKa.

5. OxapakTepusyiiTe CTa/IUI0 CO3pEBaHUs CriepMaToreHesa.

6. OxapakTepusyiTe CTaIuI0 pOCTa OBOreHesa.

7. OxapakTepu3yiiTe niepro/ Apo6sieHusi. Kakuie ObIBatOT ero pa3HOBUAHOCTH U OT Yero
3aBUCUT XapakTep gpobnenus. [IpuBesuTe mpruMepsl.

8. HaszoBuTe opraHu3msl C IPSIMbIM U HeIIpsSIMbIM Pa3BUTHUEM.



9. OxapakTepu3yrTe BTOPUUHBIM TUIT Yepe0BaHuUs TIOKOJIEHUM.

10. [JaliTe XapakTepUCTUKY a/l/IOMeTprUuecKoro pocta. [IpruBeauTe rpruMephl.

2 eapuaHm

1. AMdbumMHKCHUC 3TO ...... [Tepeuncivre ero (opmel.

2. [TpuBeauTe KnacCU(PUKAIUIO SHLEKIETOK M0 KOJTMUECTBY >KesTKa.

3. Ha3oBuTe npenMyiiiecTBa U HeIoCTaTKK 6ecriosioro crocoba pa3MHOXKeHUsI.

4. UYto Ha3bIBaeTCsl MapTeHOreHe30M, Kakue ero pa3HOBUJHOCTM BaM W3BECTHBI.
[IpuBenuTe nipuUMepHI.

5. OxapakTepusyuTe CTaIul0 CO3peBaHusI OBOTeHe3a

6. OxapakTepu3yiTe cTaZuio (OPMUPOBaHUS CriepMaToreHesa

7. OxapakTepusyirte racTpyssiuio. Kakue crocoObl racTpyasiii BaM W3BECTHBI?
[IpuBenuTe ipuUMepHI.

8. IpuBeauTe NprUMepbl OPraHU3MOB C OTPAaHUYEHHBIM U HEOTPaHWUUEHHBIM POCTOM.

9. OxapakTepu3yliTe TTlePBUYHOE UepeloBaHUe MOKOJIeHUH.

10. [JaliTe XapakTepUCTUKY U30METPUUeCKOro pocTa. [IprBeauTe npumMepsl.

Tema: «HacieacTBeHHasi uH(opMaLus U peaiu3anus ee B KJIeTKe»
@DoH/ TeCTOBBIX 3aJAHUM [I/1s1 TEKYILIEro KOHTPOJISI 3HaHWM 10 TeMe
Bbibepume 00uH npaguibHbIll 8APUAHM U HAXCMUME KHONKY «/lanee»

KakoBbI reHOTHIIBI PO/UTe/1eH, eC/T U3BeCTBHO, YTO NPH CKPelljiBaHUU MbILIeH ¢
AMUHHBIMHE (B) yinamu nmosiydyeHo moToMCTBO KaK C AJIMHHBIMH, TaK ¥ C KOPOTKUMH
yliamMH B COOTHoIueHuu 3:1?

bb x Bb

bb x BB

+ Bb x Bb

BB x BB

Oco0b c reHoTHIIOM AaBB Npu He3aBMCHMMOM HacC/1e/]J0BaHUH NIPU3HAKOB 00pa3yer
raMeTbl

AB, ab

Aa, Bb

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

Y Kaper/ia3bix poauTe/iel (JOMMHAHTHBINA NMPU3HAK) POAWIACh ro/iy0oria3as J04b.
OnpejenuTe reHOTUI POAUTeIei

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

Y cob6ak uepHas mepcTsb (A) AOMHUHUPYET HA/| KOPHUHEBOH (@), a KOPOTKOWHOrOCTh
(B) - Hag HopManbHOH yHOH Hor (b). BeiGepuTe reHOTHII YePHOI KOPOTKOHOT0#
c00aKH, rOMO3UrOTHOM TO/ILKO 10 MPU3HAKY /I/IMHBI HOT.

AaBb

+ Aabb

AABbB

AABB

PernjeccMBHBIM reH

TIPOSIB/ISIFOLL{MICS TOJIBKO B T€T€PO3UTOTHOM COCTOSIHUMY,

TIPOSIB/ISIFOLLIMICS B TOMO- M F€TepO3UTrOTHOM COCTOSIHUHY,

TIO/IAB/ISIFOLMI Pel|eCCUBHBIM TeH,

+ MoZiaB/IsieMbli JOMUHAaHTHBIM FeHOM



CKo0JIBKO Nap a/IbTePHAaTUBHBIX MPU3HAKOB U3y4Yal0T MPH MOHOTHOPHUAHOM
CKpeluBaHuU?

+oaHy

JiBe

TpU

yeTbIpe

I'enervika u3yuyaer:

0OMeH BeIlecTB

+ HawIeICTBEHHOCTb

pa3ipaKUMOCTb

pasMHOJKeHHe

Ji/11 M3yuyeHUs Hac/le;0BAaHUA Pa3/IMYHbIX IPU3HAKOB U YCTAHOB/IEHUs XapaKTepa
Psiia HAaC/IeJCTBEeHHBIX 0o/1e3Hel H3yJaloT Po/0CI0BHYIO yesioBeka. Kak
Ha3bIBaeTCs 3TOT MeTO/| FTeHeTUKH?

O/TM3HELIOBbIN

+ reHeasioruuecKui

LUTOTeHeTUUeCKUI

OMOXMMHUeCKUI

Omnpejennre reHOTHII, KOTOPBIN CO/IEPXXUT 0/JUHAKOBbIE a/I/ie/I O/JHOT'0 reHa:
Aa

Bb

Cc

+ AA

Onpepaenure cpeu nepevyrc/ieHHbIX FTeHOTHIIOB JOMUHAHTHbBIN FT'OMO3UT OTHBIN
FeHOTHIL:

Aa

Bb

+ BB

bb

Onpepaenure cpeu nepevyrc/jieHHbIX FT€HOTHIIOB reTepo3UroTHbIN reHOTHII:

+ Aa

AA

Aa

Bb

JIMru0opuaHoe CKpelUBaHue — 3TO CKpelMBaHHe POAUTETbCKUX (GopM, KOTopbIe
pa3/MyarTcs Mo...

+ IBYM apam Npu3HaKOB

OKpacke CeMsiH

dhopme cemsiH

10 OZJHOM Tape TIPHU3HaKOB

Kakue ramers! MOryT o0pa3oBaThCs y 0co0H ¢ reHoTunoMm aaBB:

+aB

BB

Aa

Ab

Kak Ha3Ban I''MeH/ie/1b NPU3HAKH, He MPOSAB/IAIOIIEC Y THOPH/I0B IEPBOro
MOKOJ/IeHus?

reTepo3UroTHbIMU

rOMO3UTOTHBIMU

+ peLieCCUBHbIMU

JIOMHUHAHTHBIMU

HacnecTBeHHOCTD — 3TO...

+ CBOWCTBO OpPraHW3MOB Tepe/ilaBaTh 0COOEHHOCTH CTPOeHuUs], HYHKI[MOHUPOBAHUS U



Pa3BUTHSI CBOEMY MIOTOMCTBY;
KOHKPETHBIN Criocob repejaun HacaeCTBeHHOW UH(OPMAaLMK B TTIOKOJIEHUSIX;
v3MeHeHUe Hac/ieCTBeHHOW nH(GOpMalliy WIv TIPOsiB/ieHUe TeHOB B (PeHOTuTIe
TIproOpeTeHre OTIMUKI OT 0co0el ApYTUX BUOB U CBOEro BHU/a
I'eHOTHMIT — 3T0 COBOKYITHOCTB:

TO/IbKO BHEIIHHX MPU3HAKOB

+ BCex reHOB OpraHy3Ma

BHELIIHUX Y BHYTPEHHUX TPH3HAKOB,

TO/TbKO BHYTPEHHUX MTPHU3HAKOB

KoyimuecTBo XpoMocoM B 10/10BO# K/IeTKe Ue/loBeKa:

2

+ 23

44

46

Ko/yimuecTBo XpoMoCcoM B COMaTHUeCKO K/IeTKe ye/ioBeKa:

2

23

44

+46

KpatHoe renomy yBe/iHuyeHye 4ic/ia XpoMOCOM — 3TO

+ TIO/IUTITION YA

raMeToreHes

OHTOTeHe3

KPOCCHHI'OBEp

Y o0co6u c renoTunom Aacc 06pa3yrTcs raMmeTbl

Ac, CC

+ Ac, ac

Aa, Ac

Aa, CC

MeTtoap! uCC/IeJ0BaHMsl B TeHeTHKe:
CpaBHUTE/TbHO-aHaTOMUUeCKUIA

Ta/IEOHTOIOTMYeCKU

3SMOpHOHATbHBIN

+ O/IM3HELIOBbIH

I'nbpugoIornyeckuii MeTo/| UCC/Ie/{0BAHHUSI TI03B0JISIET BHIABUTD:
TeHOMHbIe Y XPOMOCOMHbIe MyTaL[uU

+ 3aKOHOMEPHOCTH Hac/ie/|JOBaHUsI [IPU3HAKOB

POJIb HaC/Ie[ICTBEHHOCTH 1 CPe/ibl B TIPOSIB/IEHUH MPH3HaKa

reHHbIe MyTalliu

Buoxumuueckie MeTo/ibl HCC/1eJ0BAaHUS MO3BOJ/ISIIOT BbISIBUTD:
3aKOHOMEePHOCTH Hac/le[JOBaHUsI TPHU3HAKOB

TUII HaC/Ie[JOBaHusI PU3HAKOB

POJIb HaC/Ie/ICTBEHHOCTH U CPe/Ibl B TPOSIB/IEHNH TPH3HaKa

+ reHHble MyTallun

Annie/ibHbIE IeHbI Paciio/I0KeHbI B

OJTHOM XpOMOCOMe

+ OJJMHAKOBBIX JIOKYCaX rOMOJIOTUUHBIX XPOMOCOM

O/JJUHAKOBBIX JIOKYCaX HErOMOJIOTMUHBIX XPOMOCOM

PasHbIX JIOKYCaX rOMOJIOTUUYHBIX XPOMOCOM

I'eHoTHIT — 3T0 COBOKYIIHOCTD:

TeHOB B raryIouZiHoM Habope XpoMOCOM

TOJIKO BHEIITHHX TIPU3HAKOB

+ IeHOB B IUTIJIONJTHOM Habope XpOMOCOM



TOJIbKO BHYTPEHHHX ITPHU3HAKOB.

CBolicTBa reTepo3nroTHOr0 OpraHu3Ma:

o0pasyeT O/IUH THIT FaMeT

+ obpasyeT /iBa THIa raMeT

O6pa3syroTcs raMeThl TOJIBKO C PeLieCCUBHBIMU MPH3HAKAMU

He /IaeT pacILerIeHus PY CKPeLMBAaHMU C aHAJIOTUYHOM T10 TeHOTHITY 0COOBI0
JIOMMHAHTHBIU I'eH:

TIPOSIB/ISTFOLLAICS TOJIBKO B TOMO3UTOTHOM COCTOSTHUY,
TIPOSIB/ISIFOLLUICS TO/ILKO B FeTePO3Ur0THOM COCTOSTHUM,

+ MO/IaB/ISTIOLLUN peLieCCUBHBIM I'eH

T0/IaBJIsSIeMbIM PeLIeCCUBHBIM I€HOM.

PeriecCMBHBIN I'eH:

+ TIPOSIB/ISIFOLLIAICS TO/TBKO B TOMO3WUT'OTHOM COCTOSIHUA
TIPOSIB/ISTFOLLAMCS TOJTBKO B T€TEPO3UTOTHOM COCTOSTHUY,
TIPOSIB/ISIFOLLIUICS B TOMO- Y T€TePO3UTOTHOM COCTOSIHUY,
TIO/JABJISIFOIIIY pelieCCUBHBIN T'eH

Pacmenyienne no peHOTHITY /i/Isi MOHOTHOPHAHOTO CKPEIIUBAaHNUsA reTepo3uroT pu
HeIo/IHOM /IOMUHHUPOBAHUU:

+1:2:1

9:3:3:1

1:1

3:1

Pacierniernne o ¢peHoTHITY /151 AUTHOPH/THOT'O CKPEIIMBAHKSA IeTePO3UroT MPH MOTHOM
JAOMUHHMPOBAHHNU:

1:2:1

+9:3:3:1

11

3:1

Y ciioBus, HEO0XOAMMBIE AJIs1 MPOSIBJ/IEHUsI 3aKOHOB MeHesst:
HeToJ/IHOe JOMUHHPOBaHUe

Ha/IM4ye JieTa/lbHbIX TeHOB

+ MeXaHH3M PaBHOBEPOSITHOTO 00pPa30BaHUsI TaMeT W 3UTOT Pa3HOTro THIIA
CLieriJieHre TeHOB.

Pa3Hbie (hopMBbI 0JHOTO ¥ TOTO )Ke F'eHa Ha3bIBAKOTCA ...

+ ajenaMu

KapyOTHTIOM

reHO()OH/IOM

(heHoTHTIOM

Oco0b c reHoTHNOM AaBB npu He3aBMCHMMOM HacC/1e/]J0BaHUH NIPU3HAKOB 00pa3yer
raMeTtbl

AB, ab

Aa, Bb

AB, Ab, aB, ab

Aa, AA, Bb, bb

KparHoe reHomy yBe/iHueHHe YHC/Ia XPOMOCOM - 3TO

+ MOMUTUION ST

rameToreHes

OHTOTeHe3

KPOCCHUHT'OBEp

B K/1eTke napa a/uie/IbHBIX F€HOB Paciio/ioXKeHa B XpoMocoMax
HEeroMoJIOTUYHbBIX

OTL[OBCKUX

MaTepUHCKUX



+ TOMOJIOTMUHBIX

N3menenne crpoedusi JTHK B XxpoMocoMax OTHOCAT K BHAY MyTal[ui

+ reHOMHOM

XPOMOCOMHOM

KOMOWHATUBHOM

LIATOI/Ia3MaTHUeCKOM

Y Kapersia3pix pojuTesiel (JOMHHAHTHBIN IPU3HAK) POAWIACH Io/Ty0or1a3as A0Ub.
OnpepennTe reHOTUI POoAUTeIel

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

N3menenne crpoenus [JHK B MUTOXOHPHUSIX OTHOCAT K BUAY MyTaLui
TeHOMHOM

XPOMOCOMHOM

KOMOMHATUBHOM

+ LUTOI/Ia3MaTUYeCKOU

MyTanoHHasA H3MeHUYUBOCTb B OT/IMYMeE 0T MOJAU(UKAIL[UOHHOH,

HOCHUT 00paTUMBIN XapaKTep

+ rnepezfaeTcs I10 HAC/1eCTBY

XapakTepHa Jijis BceX ocobeli Buzia

SIBJISIeTCS IPOSIB/IeHVEM HOPMBI peakliuu Mpu3HaKa

KakoBbI reHOTHIIBI pOo/jUTe/1eH, €C/TH U3BeCTHO, UTO NPH CKPellMBaHNUH MbILIeH C
AUHHBIMHY (B) ymamu nosryueHo noToMcTBO Kak C /IMHHBIMH, TaK ¥ C KOPOTKUMH
yliaM4 B COOTHOLIeHuH 3:17?

bb x Bb

bb x BB

+ Bb x Bb

BB x BB

MckyccTBeHHBIH nepeHoC Hac/ieAcTBeHHON nH¢opmanuu u3 [IHK osHoro Buja B
JHK npyroro Buja jie)xuT B 0CHOBe

HCKYCCTBEHHOI'O MyTareHes3a

+TeHHOW MH)XeHepyur

MHKPOOHO/IOTMUeCKOro CUHTe3a

K/IETOUHOU VH)XKeHeprr

Ilpu ckpenBaHuM 0€/10r0 KPOJIMKA C YePHOH KPO/IbYHUX0W POJAU/INCH IIeCTh
YepHBIX M MATH 0e/IbIX Kpo/ibuaTt. Onpeje/ure reHOTHIBI POAUTE/IeH.

++ - Aa, > -aa

+-AA,>-Aa

+-AA,>-aa

+-AA,>-AA

Y popureneii ¢ I u IV rpynnamu KpoBH, pedeHOK MO)KeT HMeTh rpymnmy
KPOBH.

I

Ivm IV

v

+11 v 111

Y 3710poBbIX poAuTesiei poJUics ChbIH, CTPAfAIIUi (heHI/TKeTaHypuen
(penjeccuBHBIM ayTOCOMHBIN NpH3HaK). OnpeaenuTe BepOATHOCTH POXKAeHUA JeTeH
0e3 aHomMa/IMH.

50%

+75%

00%



25%

Kapwuii uBeTt rj1a3 JoOMHHHPYeT Haj roayobiM. Y peGeHKa Kaper/jia3oro My)>XYuHbI 1
roJ1y00r/1a30i )KeHIMHbBI 0Ka3a/IMCh ro/1y0ble ry1a3a. I'eHOTHIBI O [{BeTYy IJ1a3...
+mMmaTepu aa

ota AA

MaTepu Aa

oTLia aa

+otia Aa

JloMHHHUpYeT MOXHaTas IepCcTh U yepHas oKpacka. Ilpu ckpenpiBaHuu MOXHATON
0e/10#1 KPO/IbYMXa C MOXHATHIM YePHBIM KPO/IMKOM POAWIOCH 6 KPO/IbYaT, U3 HUX
O/JUH — IVIafAKUH Oenbiid. ['eHOTHII poUTe/IeH. ..

kponburxu AA Bb

+Kpomnvka Aa Bb

Kponbunuxu AA bb

+Kposnbuuxu Aa bb

kposiika Aa BB

JloMHHUpYeT uepHas OKpacKa U KOPOTKas IepcTb. MopcKHe CBUHKHU C YepHOU
KOPOTKOH LIePCThI0, SB/IAIOIHECS AUreTepo3uroTaMm, CriapuBaiich C CaMLiaMHu, y
KOTOPBIX /I/IHHHAA 0esiasa mepcTb. B ux moroMcrBe 0yeT Had/II0JaTHCA. ..

+4 deHoTumna

8 reHOTUIIOB

+4 reHoTuIa

2 ¢eHoTtuna

2 reHotuna

Ec/m npu cKpeljiBaHUHU CepPbhIX KPO/IMKOB B IOTOMCTBeE MOSIB/IIIOTCA YepPHbIE,
cepble U 0e/1ble KPo/ibuaTa, TO...

+0MUHUPOBAHKE 110 5TOMY [PU3HAKY HeroHOoe

JOMUHUPOBaHUe T10 3TOMY NIPU3HAKY MOJHOe

[,0J1s1 UepHbIX KposibuaT — 50%

+10ns1 cepbix KpoJsibuat — 50%

nons 6enbix KpobuaT — 50%

Kapwuii uBeT r/j1a3 JOMHHUPYeT Haj royobiM. Y pefeHKa Kaperya3oro My)XYHHbI U
Kaper,/ia30i )KeHIMHbI 0Ka3a/IMCh ro/1y0ble ri1a3a. I'eHoTHIBI MO [{BeTy IJ1as...
martepu AA

ota AA

+orma Aa

MaTepH aa

+marepu Aa

JITMHHBIE YIIIM — JOMUHAHTHBIN NPU3HAK, OTCYTCTBHE YIIieil — peljeCCHBHbIH,
AOMHHHPOBaHMe HemoiHoe. OT fapaHa ¢ KOPOTKMMH yIIIaMH U OBLbI 0e3 yiiei
0bL10 Mo/TydyeHo 4 ArHeHKa ¢ KOPOTKUMH yliaMH U 4 sirHeHKa 0e3 ymieid. I'eHoTunbI
pojuTeneii...

GapaHa AA

OBIIbI Aa

oBIbI AA

+06apanHa Aa

+OBLIbI aa

Ec/m y yesioBeKa Kapuii I{BeT IJ1a3 U CIOCOOHOCTB JIy4ilie B/Ia/IeTh MPaBoH PyKo#
HaUIelyI0TCS KaK JOMUHAHTHbIe MPU3HAKHU, TO FT€HOTHII Kapersjia3oro 4yejioBeKa,
JIy4iiie B/Iafiel0IIero npaBoi pyKoi, MoXeT ObITh...

+aabb

+AaBb

AaBB



Aabb

aaBB

Y ap0y30B kpyr/as (popma 1/10/ja AOMUHHPYeET Haj y//INHEHHOM, a 3e/IeHas
OKpackKa — Ha/| 110/10caToH, NPU3HAKHU HaC/1e/lyl0TCs He3aBHCMMO. CKpeCcTH/IH COPT C
KPYIJIBIMM 3€/IeHBIMH I/10/JaMHy (TOMO3UI0Ta) ¥ COPT C YA/IMHEHHBIMH 10/10CaTBIMU
mwiojaMu (roMo3urora) u noayunim B F2 ninopos...

+yIJIMHeHHBIX T10/10CaThIX — 6,25%

+KPYIJ/IbIX 3e7eHbIX — 56,25%

YAJIMHEeHHBIX 110J10CaThIX — 8,75%

KPYIJIBIX 3e/IeHbIX — 75%

YAJIMHEeHHBIX 110J10CaThIX — 25%

Y apOy3oB kpyr/as ¢opma 1/10/ja AJOMHUHHUPYeET Haj y//INHEHHOH, a 3e/1eHas
OKpackKa — Ha/} 110/10CaToH, NPU3HAKH HaC/Ieyl0Tcs He3aBuCcuMO. CKpecTH/IH COpT C
KPYIJVIBIMH 110/10CaThIMH I1710/jJaMH4 (TOMO3MI0Ta) U COPT C y/I/IMHEHHbIMH 3e/IeHbIMH
(romo3urora) niogamMu 1 noayumnsu B F2 miogos...

KPYIJIbIX 3es1eHbIX — 8,25%

KPYIVIBIX I10/10CaThIX — 6,25%

VAJIMHEeHHBIX 3e/eHbIX — 6,25%

+KPYIJIbIX [10/10CaThIX — 8,75%

+yAJIMHEeHHBIX 3e/eHbIX — 8,75%

B reHoMe 4es10BeKa.......ccceeeeunnee

+22 napel ayTocoM

23 mapbl ayToCOM

44 mapbl ayToCcoOM

46 ayTocomM

I'eH, BbI3bIBalOIIMI reMO(H/IHIO Y YeI0BeKa, PACTIOT0MKEH.....uceersrerseeens

+B X-xpomocome

B ¥Y-xpomocome

B mape ayrocom

B 8 nape ayrocom

Marsb siB/IsieTcs HOCUTe/IbHHUIeH reHa I{BeTOBOH C/1elo0Thl, 0Tel| pa3/iuyaeT IBeTa
HOPMaJ/IbHO. B M0TOMCTBe {BETOBAsA C/1EMOTA MOKET OBITh......corcereereenes

Y Bcex chIHOBel

Y Bcex fouepeiut

Y nonoBuHbI foYepeit

+Y NOJIOBUHBI CbIHOBEU

I'eHoTHN y TPEXI|BeTHOM (UepenaxoBOH) KOLIKM.....ccceerseeernees

XBXB

+XBXP

XbXP

N3MeHUNBOCTD, He CBSI3aHHASA C U3MEHEHHEM TFeHOTHIA......ceerseesvecens

+OnpepeneHHas

Heornpegenenuas

+®eHoTUNIMYECKAS

+MogudurkalioHHas

Hcnosb3oBarh MoU(UKALMOHHYI0 H3MEHUHBOCTBH /ISl CO3AAHHUA HOBBIX IOPOJ
JKUBOTHBIX...uveerueecrseenns

MoxHo

+Henb3d

Jnst MoanduKannoHHON U3MEHUHBOCTH XapaKTePHO

fBnsercs Heonpeze/IeHHOW N3MEHUHMBOCTbIO

+CpefiHue 3HaueHUsl IPYM3HAKOB BCTPEUAIOTCS yallle, ueM KpaliHue

KpaiiHue 3HaueHusi TPU3HAKOB BCTPEUYAKOTCS vallle, YeM CpeZiHUe



+OauH U TOT Ke TeHOTHUIT B Pa3HBIX YCIOBUSIX Cpeibl (hopMUpYyeT pa3nuHble (heHOTUTIbI
Ec/mm cOpuTh mIEpCTh Ha CIMHE TOPHOCTAeBOro KPOJIMKA M CO/epXaThb ero mpu
Temmneparype 30°C.........ccceeuueees

Ha yxe BbIpacTeT 111epCTh TAaKOTO ke 1IBeTa, Kak 1 Obiia

+BpipacTeT Genasi mepcTh

BripacTeT cepast mepcTb

IITepcTh He BbIpacTeT

ITopouCTBIX TeJIAT CO/iepiKalu B IVIOXMX YC/I0BUAX, KOPOBBI BbIPOC/IH
HU3KOPOCUIbIMHU U BMecTO oxxuaembix 5000 kr mosioka aaBanu 000 kr B roj.
IIpoAYKTHBHOCTH MOTOMCTBA B XOPOIIMX YC/IOBUSAX JO/DKHA OBITh...ccvceersseesnees
+Jo 5000 Kr MOJ10Ka B rof,

Oxkono 000 Kr Mo/ioKa B rof,

N3MeHUNBOCTD, CBA3aHHASA C U3MEHEHUEM IeHOTHIA.....ueeeerreeecsnne

OrnpegeneHHas

+HeonpenenenHas

deHOTUIIUYECKAS

MoudukaliioHHast

IlepekoMOMHALUsI TeHeTHYECKOT0 MaTepHajia MpPH TMOJOBOM Pa3MHOKEHHH
11101017 (0, (17117 4 O

Bo Bpems ciiisiHMS TaMeT.

Tenodazy 1

Bo Bpemsi KOHBIOTALIUM.

+B anadazy 1

+Bo Bpems KpOCCUHTOBepa.

B mertadasy 2

+B anadazy 2

B Tenoda3y 2

B metadasy 1

B npocazy 2

Pa3HOBU/JHOCTH XPOMOCOMHBIX MYTAI[HM...ccoveeerurenrene

[Momurnonaus

+/I3MeHeHre CTPYKTYpPbl XPOMOCOM

[ToTepst yuacTKa XpOMOCOMBI

V3meHeHMe CTPYKTYpHI r'eHa

[TepeBOpOT yuacTKa XpOMOCOMBI

I'eTeporuionaus

Y aBoeHre yyacTKa XpOMOCOMBI

[TepeHoc yyacTKa OHOW XPOMOCOMBI Ha [JPYTYIO.

BepHBIe CY)KACHHSA....cceeueeecnneees

+MyTalnoHHasi U3MEHUUBOCTb MMPUBOJUT K U3MEHEHUIO FeHOTUIa.

V3MeHeHusl, TOSIBUBLIMECS B pe3y/bTaTe COMAaTUUeCKUX MyTalldid Hacle[yrTcsl MNpy
T0JIOBOM Pa3MHOKEHHUH.

+MyTaloHHas: U3MeHUHMBOCTb UCTIO/b3yeTCsl [J1s1 CO3J,aHUsI HOBBIX COPTOB paCTeHUM.
+KomOuHaTUBHAs: N3MEHUNBOCTb UCITO/Ib3YETCS ZJIst CO3/[aHHsI HOBBIX COPTOB PACTeHUH.
BepHbIe CY)KACHHUA....cceueerereeenee

BonpImMHCTBO MyTaLyii Oe3HbIe

+Bo/IbIIMHCTBO MyTaluii Bpe/iHbie

+BOoBIIMHCTBO MyTaLUi peLieCCUBHBI

ComaTuhuecKre MyTaliy BO3HUKAIOT B MOJIOBBIX K/I€TKax

I'omorameTHbI OPraHU3MBbI MYIKCKOT0 T0/TA...uerecrssecesees

+Y nTyr

+Y npecmbIKarOIMXCA

Y ABYKPBLIBIX



Y MJIeKONIUTArOIUX

B reHoTHIIE UE/IOBEKA....oouveeerennnnee

22 ayTOCOMBI

23 ayTOCOMBI

+44 ayTOCOMBI

46 ayTocomM

I'en, BbI3bIBaOIMI [IBETOBYIO C/ICNIOTY Y Ye/I0BEKA, PACIHOI0KEH....uceerueersecsee

+B X-xpomocome

B Y-xpomocome

B mape ayrocom

B 8 nape ayrocom

I'enbl, HaXo AL ECH B Y-XPOMOCOME MEPeAAIOTCSH..eeeeerssennnnnens

+OT OTIIa ChIHOBBSIM

Ot oTLa gouepsm

Ot oTLa BCeM feTsM

OT mMaTepu CbIHOBBSIM

BepHoe yTBepiKaeHHe IS IIO/IOBBIX XPOMOCOM.....cuueeecrneeeens

[TonoBbie XpoMOCOMBI X U Y MOJIHOCTBIO FTOMOJIOTUYHBI APYT APYTY

+ITooBbIe XpOMOCOMBI X ¥ Y TOMOJIOTUYHBI APYT APYTY TI0 HEOOIBIIIOMY YUacTKY
Boo011je He UMEIOT TOMOJIOTUYHBIX YUaCTKOB

I'eHOTHN y DBDKEro KOTAa M YePHOU KOIIKH. ...cceveeerneennes

Y kora XBY, y korku XBXB

Y kora XY, y komiku XBXP

+Y kora XPY, y komku XPXP

Y kora XY, y komiku XBXB

YnpaBasaTh AOMUHUPOBAHUEM MPHU3HAKOB.....ccovverereseees

+Mo>kHO, BO3/IefiCTBYSI (paKTOpaMu Cpe/ibl

Henb3s, foMUHMpOBaHMe 3a/10’)KEHO B T€HOTHITe OpraHr3Ma

Jisi 3Bo/TIOLMU MOAU(DUKALMOHHAA N3MEHUYMBOCTb....cvveeereeenees

He vimeet 3HaueHus

+I1o3Bo/sieT TPUCIIOCOOUTHCST K Pa3/IMUHbIM YC/IOBUSIM Cpefibl B Tpejiesiax HOPMBbI
peakLy MPU3HAKOB

[TpUBOAUT K U3MEHEHUIO T€HOTHIIA, BLDKUBYT HarboJiee PUCIIOCO0/IeHHbIE OPTaHH3MbI
[TpuBOAUT K TIepeKOMOMHALIMY reHeTHYeCcKol MH(OpMaIiu

BepHoe CyKJeHHe...........cceeee.

MoaudukaliioHHasi U3MeHUMBOCTh MPUBOJUT K U3MEHEeHUI0 reHOTHUIIa

W3meHeHusi, TIOSIBUBILIMECS B  pe3y/bTaTe MOAU(MUKALMOHHOW  U3MEHUMBOCTH,
HacJIeyrTCs

MoguduvkalMoHHasi W3MEeHUYMBOCTb MCMO/b3yeTCs /ISl CO3JaHHWS HOBBIX COPTOB
pacTeHU

+Y KaK[0ro npu3Haka CBOs HOpMa peakLiiu

Kopenb oayBaHuuKa pa3pe3ay nomnoJjaM, OAHY N0/JI0BUHKY BbIpaliyiBa/ I Ha JIyry,
APYTYI0 BBICOKO B ropax. Y BbIPOCIIMX pacTeHH (KpPyNHOro Ha JiyTy U Ma/IleHbKOI0
B ropax) B3si/I4 CeMeHa U MOCesi/IM BMeCTe, Ha JIyry. Pe3yIbTaT........ccceeuveenee
+IToToMcTBO Oy/ZieT Hepa3TMuUMO

[ToTOMCTBO OT BBIPOCIIIETO B rOpax OJyBaHUYMKA OyZeT Mesbue

[ToTOMCTBO OT BHIPOCILIETO B rOpax OJyBaHUMKa OyzeT KpyIiHee

Pa3HOBUJHOCTH T€HOMHBIX MYTAUM.....cccorurerureens

+ITonuruionaus

+MoHocomus

+Tpucomus

+Ilonmcomus

V3meHeHVe CTPYKTYPbl XPOMOCOM



V3meHeHVe CTPYKTYpbI FeHa
+I'eTeponniongus

MyTanus, cBsi3aHHas ¢ NPUOOpeTeHHeM JIMIIHEeH XPOMOCOMBI B reHoTHIe (2n +)...

[Monunnonaus

+I'eTeponionsyis

XPpOMOCOMHast MyTaLus

I'ennas myrtanus

OcCHOBHBIE THIIBI HAC/Ie[CTBEHHOU H3MEHUYHBOCTH.....ccoueereereees
+MyTanoHHas U3MeHUUBOCTh

OnpegeneHHast U3MEHUUBOCTb

PeHOTUNHNYECKAsA U3MEHUUBOCTD

+KoMbOuHaTHBHas N3MEHUMBOCTb

I'enoTHIIOM Ha3bIBaeTCsA COBOKYITHOCTh .
ITpaBU/BbHBIN OTBET: FEHOB

Yto MbI Ha3biBaeM (eHOTUIIOM?

+1. COBOKYITHOCTb BHEILIHUX NTPU3HAKOB M CBOMCTB OpraHM3Ma
2. COBOKYITHOCTh BCeX I'eHOB OpraHuisma

3. COBOKYITHOCTb BCeX I'eHOB U BHELIIHUX [TPU3HAKOB

4. coBokynHocTb JIHK opranusma

[TpaBuIbHBIM OTBeET: 1

Kakoe cooTHomeHue 10 (eHOTHIY y TIIOTOMKOB BTOPOro IIOKOJIEHHS
AUTHOPHUHOM CKpeIliBaHUH?

1:2:1

9:3:4

+9:3:3:1

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

Kakue npu3Haky Ha3bIBAKTCA CL{EIVIEHHBIMH C I10JI0M?
+IIPU3HAKH, TeHbI KOTOPBIX HAXOZAATCS B ITOJIOBBIX XPOMOCOMAax
TIPU3HAKH, F'eHbl KOTOPBIX HAXOAATCS B ayTOCOMax

TIPU3HAKH, TeHbI KOTOPBIX HaXOAATCSI B XPOMOCOMax

TIPU3HAKH, I'eHbl KOTOPBIX HAXOAATCS B LIUTOIL/Ia3Me

Kakwue a30THCTBIe 0CHOBaHHMA BXOAAT B COCTAaB MoJ1eKyJibl IHK?
aJleHuH, I'yaHuH, ypaLu/l, LIMTO3UH.

+a/leHNH, I'yaHuH, TUMUH, [IUTO3HH.

aJleHuH, I'yaHVH, TUPO3UH, LINTO3UH

afleHVH, I'yaHWH, TUMUH, METHOHUH

Kakoii Habop XpoMoCOM Ha3bIBAETCH ranIOuAHbIM?
TIOJTHBI HAOOp XPOMOCOM COMAaTHYeCKUX KTeTOK

+ Habop XPOMOCOM TT0JIOBBIX K/IETOK

Habop XPOMOCOM KJIETOK TKaHeH Tesia

Habop MOJIOBBIX XPOMOCOM

Yto MbI Ha3bIBaeM pervinKaluen?

cunre3s PHK

cuHTe3 Oeka

+cunTe3 JHK

cuHTe3 ATD

B nape anbTepHaTUBHBIX IPU3HAKOB, KAKOM Ha3bIBaeTCA JJOMUHAHTHBIM?
TMIPY3HaK, KOTOPBIA He TIPOSIB/IsieTCs BHeIHe y rubpurzoB f1
+TIpY3HaK, KOTOPBIN MPOsiB/IsieTCst BHelliHe y rubpuios f1
TIPU3HaK, KOTOPBIM NPOSBJISIETCS] Y IOTOMKOB Yepe3 MOKOJIeHVe
TIpY3HAaK, KOTOPBIN He Bcer/a nposiByisietcst y rubpuos f1
Oco0b C KAKHM reHOTHIIOM Ha3bIBaeTCsA FTOMO3UTOTHO# ?

npu



+0c00b, KOTOpasi TIOJIy4aeT OT CBOUX POJUTENIeH T'eHbl OJHOTO COCTOSTHUSI WM TOJIbKO
JIOMWUHAHTHBIN WIN TOMBKO pelieCCUBHBIN

0co0b, KOTOpasi TIOTy4aeT OT CBOMX POAUTEel TeHbl PA3HOTO COCTOSTHHSI

0Cc00Bb, KOTOpAast TIOJIyUaeT OT CBOMX POZAMTE/IEH JOMUHAHTHLIE U PEIieCCUBHbIE TeHBI
0co0b, KOTOpasi TIOTy4aeT OT CBOMX POAUTE/IeH OZIMHAKOBBIE TI0JIOBbIE XPOMOCOMBI

Oco0b C KAKHUM reHOTHIIOM MbI Ha3bIBA€M IreTepPO3UrOTHHIM?

0cobb, KOTOpasi TIoTy4aeT OT CBOMX POAUTeNel TOMbKO JOMHUHAHTHbBIE TeHbl

+0c00b, KOTOpasi MOJIy4aeT OT CBOUX POJMTesIel TeHbl pa3HOTO COCTOSTHUS

0co0b, KOTOpasi TI0Ty4aeT OT CBOMX POAUTENel pelieCCUBHBIE TeHbI

0co0Bb, KOTOpast 1Mo/TyyaeT OT CBOUX POAWTE/Ie OJJTHAKOBbIE MOJIOBbIE XPOMOCOMBI
Pa3jie/s1 reHeTHKY, H3yYaKOLil Hac/IeJ0BaHUe aHTUT€HHBIX CHCTEeM, Ha3bIBaeTCs:

+UMMYHOT'eHeTHKa
UMMYHOJIOTHsT
o0I111ast TeHeTHKa
LIUTOr€HETHKA

Kakmue reHoTunbl 00pa3yoT 4 Tuma ramer?

Aa

+AaBB

AaBB

+4. AaBBCc

BblﬁepI/ITe rOMO3HMI0THbIE€ 'eHOTHIIbI

+AA

Aa

AABb

+AABB

Kakwue resorunsl 3Haere?
+I0OMUHAHTHAsA FOMO3UI0Ta
+reTepo3urora

t+peljeccBHas TOMO3UroTa
JOMUHAHTHAaA reTepo3nurora
YcraHoBUTEe COOTBETCTBHE MK/

npaBu/iamMu MeH/ie/sl M X cojiep>XaHHeM

1. nmepBoe npaBuio Menzens

1. Kakgas Tapa a/jiefbHBIX TeHOB BefeT cedst
He3aBHCHMMO OT JIPYTUX Map ajuie/ibHbIX TeHOB

2. BTOpOe TpaBuio Menzens

2. TIpY CKpeIMBaHWK JBYX T'OMO3WTOTHBIX 0cCo0ei
OT/IMYAIOLMXCSI  OJHOW  Mapod  KOHTPaCTHBIX
(albTepHAaTHBHBIX) TPU3HAKOB BCe  TIOTOMCTBO
M0/Ty4aeTcsl eAMHO00Pa3HbIM KaK 110 TeHOTHUITY, TaK U
1o GeHoTUy

3. TpeTbe npaBuio MeHjens

3. 0OpU CKpelMBaHUM TeTepPO3UroT MO/y4YaeTcs
pacljeryieHle TOTOMCTBA MO TreHotuny 1:2:1, mo
¢denoruny 3:1

4. ipu ckpeluBanuu rubpuga f1 c hopmoii, Hecyieit
NAHHYI0 ~ TMapy  ajjiefeld  peLecCUBHBIX B
rOMO3UTOTHOM COCTOSIHUM TIOJTyd4aeM TOTOMCTBO C

COOTHOILIEHUU 10 reHoTUNy 1 deHotuny 1:1

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

YcraHoBUTEe COOTBETCTBHE ME@XAYy BHAdMH ocobeii M THIAMH XpoOMOCOMHOI'0

ornpeje/ieHUd 1moJjid

1. nuesna 1. ¢ XX, XY
2. KypuLa 2. 9ZW, 777
3. ueI0BeK 3. ¢XX, ¢X0




\ 4. Ky3HEUUK \ 4. ¢2n, 9n

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

OpraHusmel, Hecylde 4YyXepojHble TeHbl Ha3bIBAIOTCH
[TpaBU/IBHBIN OTBET: TPaHCTeHHBIMU

YT0 NOHMMAIOT M0/ IOHATHEM «MYTaLus»?

HeHaC/IeICTBeHHbIe W3MeHeHWs TpPU3HaKa, OpraHa WM CBOMCTBA, 00YC/IOB/IeHHBbIE
Hac/1eCTBeHHbIMU CTPYKTypaMu

+HaCneACTBeHHbIe W3MEHeHWs TIpU3HaKa, OpraHa WM CBOMCTBA, OOYC/IOBIEHHbIE
V3MEHeHUsIMU HaC/leCTBeHHbIX CTPYKTYP

HOBOe COUeTaHHe reHOB MpY Melo3e

V3MeHeHUs B CTPYKType siipa

YacToTa NposiB/IeHNs reHa Ha3bIBaeTcst

+I1eHeTPaHTHOCTb

9KCIIPeCCUBHOCTD

KOHKOD/ZIaHTHOCTb

aZlMTUBHOCTD

CreneHb ()eHOTUNNUYECKOT0 NPOSIBJIEHMA IeHa KaK Mepa CWIbI ero AeHCTBHS,
omnpejesemMas o CTelleHH Pa3BUTHA NPU3HaKa Ha3bIBaeTCs

TIeHeTPaHTHOCTh

+ SKCIPeCcCHBHOCTb

KOHKOD/ZIaHTHOCTb

aAlMTUBHOCTD

Kak Ha3sbIBaeTcsi Hac/lef0BaHHe AaHOMA/IUH, KOI/Ja HacC/AeACTBeHHBbIH /[e(deKT
NMPOSB/IAAETCA He B Ka)K/|OM NOKO/IEHNHU?

ayTOCOMHO-/IOMUHAHTHBbIIN

+ayTOCOMHO-peL|eCCUBHbBIN

JJOMUHAHTHOe, CLiellJIeHHOe C I10/I0M

pelLleCCMBHOe, CLieIIJIeHHOE C I10JIOM

Y 00/1bIIMHCTBA 3YKApHOT I0J1 3aK/1a/{bIBAeTCs B:

[0 OTUIOZL0TBOPEHNS

+ B MOMEHT OIJIO[OTBOPEHUSI

T10CJIe OIJIOZI0TBOPEHUS

paHHero oCTHaTaabHOro Nepuoja

MyTareHsl, BbI3bIBaKIie HHAYLIIPOBAHHbIE MyTalUH

+¢ur3nueckue

+XUMHUecKue

arpoHOMUYecKue

TeXHOJIOTHYeCKHe

Bbi0epuTe Kakue MyTareHbl MOT'yT HPUBECTH K MyTal[UsIM

+1OHM3UpYlOLljee U3jTyueHue

+BUPYCHI

[BYDKEHHe BeTpa

[BIDKEHUEe BO/Jbl

Tunbl Hac/e;0BaHNA reHeTHUeCKHUX aHOMaJIUi:

noJiM(akTopasbHoe

+ayTOCOMHO-/JOMUHAHTHOE

+ayTOCOMHO-peLieCCUBHOe

+ CLeryIeHHOe C T10JIOM

YcraHoBUTe COOTBETCTBHE MEX/Jy MeTO0/jaMH H3yueHHs B TreHeTHKe M HX
co/iep>KxaHuemM

1. 'eneanorrnueckuit 1. CocTtouT B CKpelL|uBaHMM B psfie TOKOJIEHUI
OpraHu3MOB, pa3/IMyarLMMUCs pa3/IM4YHbIMU
TIpU3HAaKaMH, U U3yUYeHUH [TOTOMCTBA.




2. LluToreHeTHUECKUI 2. 3ak/IH0uaeTcs B TOM, UTO Hac/iefoBaHWe IpU3HaKa
W3y4aroT TMyTeM aHajau3a [Mepeiaud ero MOTOMCTBY B
L[eJIbIX CEMbSIX WM TPYIax, A/ Uero COCTaBJISIOT
PO/IOC/IOBHBIE.

3. UMMyHOreHeTUUeCcKui 3. 3ak/ro4aeTcsi B U3y4eHUH CTPOEHMsI XPOMOCOM, HX
pervivKalid U (PYHKLIMOHUPOBAHHUS, XPOMOCOMHBIX
repecTpoeK ¥ M3MEeHUMBOCTU UMC/Ia XPOMOCOM

4. T'ubpuaonoruuecKuii 4. 3ak/oyaeTcss B W3y4YeHWU TPYII KPOBH, OeKOB U
(hepMeHTOB CHLIBOPOTKU KPOBU TKaHeH.

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

3aKoHBI HAC/IeACTBEHHOCTH BIiepBbIie C(hopMy/IMPOBaJI .

[TpaBunbHbIM OTBeT: I'. MeHnzenb

AHoManuu, PpeJKo BCTpeuaeMble B MNONY/IALUAX, HACAeJyHOTCA M0 THIY
Hac/aef0BaHUA

+ ayTOCOMHO-/JOMUHAHTHBIM

ayTOCOMHO-peLleCCUBHBIN

JIOMUHAHTHOe, CLIe[lJIEHHOE C I10/I0M

peLiecCUBHOe, CLieNJIeHHOe C I10JI0M

Y kpynHoro poraroro CKoTa YepHas MacTb JAOMHHHPYeT Haj KpacHOH, a
KOMOJIOCTh Haj, porarocTblo. IIpy ckpemyBaHMM UepHBIX KOMOJIBIX pojuTesei
MOJIyYU/IM KPaCcHOI0 poraroro TejeHka. Onpe/e/iure reHOTUNBI ee pOAUTe/IeH:
AABB, aaBB

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

OCHOBHBIM METO/I0OM AMAarHOCTHKH XPOMOCOMHBIX AaHOMAJ/IM# ABJ/IAETCH:
+1UTOreHeTHYe CKUM

OMOXUMUUECKUH

O/IM3HEL[OBBIH

(heHOTUITMUECKOT'0 aHa/K3a

BuoxuMHuYeCcKHii MeTO/ BbISIB/ISIET:

XPOMOCOMHbBIE abepparyu

XPOMOCOMHbIe O0JIe3HU

+00/1e3H1 0OMeHa BeIeCTB

TeHOMHbIe MyTal[uH

Hamuuue B moONy/NAldM JIeTAJBHBIX W JAPYrHX OTPHULATE/NBHBIX MYyTaLWi,
BbI3BIBAIOINUX IPH TMepexoje B TOMO3MIOTHOE COCTOsIHMe Tul0e/lb 0co0ed WIu
CHIDKEeHHe UX )KH3HeCIoCO0OHOCTH

+ FreHeTUYEeCKHUH Tpy3

npeii reHoB

UHOPUUHT

9KCTIPeCCUBHOCTD

ITIIP no3BoJisieT 00HAPYKHUTH ...

ATO

+ITHK

AMK

ALlD

Kakas U3 cxeM COOTBETCTBYeT aHA/IM3UPYHILIEMY CKPEIUBAHUIO?




+AABB x aaBB

+AaBB X aaBB

AaBB x AABB

AaBB x aaBB

Ecim poguTesin MMeOT MEePBY0 M YeTBEPTYH IPYINbl KPOBU, TO KAKYyK IPyIILy
KPOBHU MOI'YT MMeTh UX /IeTH

TepByO

+BTOpY1O

+TpeTbro

4eTBepTYH

Kakwue 13 nepeuync/ieHHbIX IPU3HAKOB CLieNJIeHbI C I10/I0M Y Ue/i0oBeKa:

pocT

+1a7IbTOHU3M

LIBeT IJ1a3

+ remouus

YcTraHoBHTE COOTBETCTBHE MEX]y TrpynmamMd 00/ie3Heil B 3aBHCHMOCTH OT
COOTHOILEHHUS HAC/IeACTBEHHOCTH M CPeAbl M UX COAepKaHHueM

1. HacneicTBeHHBIE 00JI@3HU, 1. Ip¥ KOTOPBIX OCHOBHBIM

00yC/I0B/IeHHBIE TeHETUYECKUMU 3TUOJIOTUYEeCKUM (PAKTOPOM SIBJISIIOTCS

(hakTopamu YCJIOBUS CPeJibl, OHAKO MPOsIB/IEHHEe
6os1e3HM 00YCIOBIEHO Y TEHETHUECKUMHU
hakTopamu

2. Hac/IeACTBeHHbIe OO/Ie3HH, 2. TIpY KOTOPBIX OCHOBHBIM

00yC/I0B/IeHHbIe BPeJHBIMU T€HAMH 3THOJIOTUYECKUM (PAaKTOPOM SIBJISI€TCS
YCJIOBUSL CpeJibl

3. Hac/IeICTBEHHO-CPe/IoBbIe O0Ie3HU 3 00yC/I0B/IEHbI T€HOM, HO TIPH

TIPOSIB/IEHUU HY’>KHBI OTIpe/ie/ieHHbIe
YCJIOBHSI CPeIbI

4. cpeioBble (9K30TeHHbIE) 4. 00yC/I0B/IEHBI T€HOM, TTOJTYYeHHBIM B
pe3y/ibTaTe MyTaL[{1, OJHAKO CPe/la MOXKET
TOJIBKO YCHJTUTh WJTH OC/IaOUTh
niposiB/ieHre 00J1e3HU

5. 00yC/I0B/IeHBI U3MEHEHUSIMH,
BO3HMKAIOILIVMU B IOTOMCTBE B pe3y/ibTaTe
HOBBIX COYeTaHWUW MPU3HAKOB U CBOUCTB
TIPU CKpeIMBaHUsX

[TpaBunbHbIM OTBeT: 1-4, 2-3, 3-1, 4-2

PenieccMBHBIH reH XapaKTepPU3yeTcsl TEM, UTO:

+ MPOSIBJISIETCS B TOMO3UT'OTHOM COCTOSIHUN

TIPOSIBJISIETCS B TETEPO3UTOTHOM COCTOSTHUM

TIPOSIB/ISIETCS] B TOMO- U T€T€PO3UTOTHOM COCTOSTHUM

TIO/IAB/IsIET JIOMUHAHTHBIN TeH

+TI0/JaB/ISI€TCS [JOMUHAHTHBIM F€HOM

I'oM03UroTHBIN OPraHu3M:

+ obpa3syeT OJJUH TUII rameT

obpa3syet AiBa TUIa rameT

+COJIepXXUT OJJUHAKOBBIE ajlyie/IbHbIe TeHBI

+ He [laeT pacIeTyIeHUs TIPU CKPeIIMBaHUU C aHAJIOTMUHOM 10 TEHOTHUITY 0COObI0
JlaeT paclieryieHye TPy CKPeIUBaHUuM C aHAJIOTUYHOM T10 TeHOTHITY 0COObIO.
Junnoup (Diploid) - 3To0...

+ SI7IpO, K/IeTKa, OPraHu3M, XapaKTepHU3YIOIIHecs [BOMHBIM HaOOPOM rOMOJIOTHUYHBIX
XPOMOCOM, Tpe/ICTaB/IeHHBIX YUC/IOM, XapaKTepHBIM /ISl JAHHOTO BU/a (CUMBOJT 2n)




JKesie3rcTasi TKaHb, BO3HMKAOL[asi Ha MecTe pa3opBaBlierocs (osaukysa rnpu
HaCTYTIJIeHMH 0epeMeHHOCTH

VHTepBa/ MeXX/y TlapaMu 110c/ieloBaTe/IbHbIX [ieIeHUH

@daKTOphl, yBe/IMUMBAKIIHME YACTOTY BOSHUKHOBEHHsI MyTaLiii, BbI3bIBast
usMmeHenus B /1HK, Ha3bIBaroTCA .

[TpaBU/IbHBIN OTBET: MyTareHbI

@DyHKIHOHA/IbHAS eIMHUI[a TeHOMa y MPOKapHOT, B COCTaB KOTOPOil BXO/AT reHbI
TPaHCKPUIILMH, KOAUPYIOIIie COBMECTHO W/IH MOC/Iel0BaTe/IbHO padoTaroiime
0e/IKM ¥ 00be/JUHEHHBIE MO/ 0JJHUM (M/TH HECKO/IBKHMH) MIPOMOTOPOM, Ha3bIBAeTCs
IIpaBu/ILHBINA OTBET: OTIEPOH

Annenu (Alleles) — 3To...

+ BapUaHThI reHa, 3aHUMarollIe O/IMHAKOBbIe MecTa B ToMoJiorTuuHbIX MecTtax JJHK u
BBITTOJIHSIOIIME CXO/HbIe (QDYHKLIUN

0enKy, UHAYIMPYIOLHe 00pa30BaHWe B UMMYHHOM CHCTEMe aHTUTeJIa, CIIOCOOHOTO K
cnelryecKoMy B3aMMO/IEHICTBUIO C BEIleCTBOM, BbI3bIBAIOIIMM 00pa3oBaHUe
aHTUTeNa

¢parment [JHK n3BecTHOTO pa3mepa, UCTIOIb3yeMbIi /il KaTUOPOBKU ()parMeHTOB B
3/1eKTpO(OpeTUUECKOM Tefe

I'en (gene) — 3T0...

cucTeMa 3arucy HacaeCTBeHHOM nH(opMaliy B BUe TI0C/1e/j0BaTeIbHOCTH
HYK/IEOTH/IOB B MOJIEKY/IaX HYKJIEMHOBBIX KUCIOT

+3/1IeMeHTapHasi eIMHUL]A Hac/le[ICTBEHHOrO BelllecTBa U MH(GOpMaLUY; JT0KaTM30BaHHbIN
y4aCTOK XpOMOCOMBI (J10KyC), cofepkamuii JJHK v o0yciaBnvBaroiiuii nepejauy
Hac/leICTBeHHOM MH(OPMaLMU OT K/IeTKH K KJIeTKe U ee peasn3aliyio IyTeM CHHTe3a
WH(POPMALIMOHHOM, MaTPpUUHOM U prbocoManbHou PHK; yuacTok XpoMocombl
(MOMeKy/bl JHK), KOAUPYIOLel CTPYKTYPY OAHON WA HECKOIbKUX TTO/TUTIeNTUAHBIX
L[eTield, WM MOJIEKY/Ty PHK, WU OTIpe/ie/IeHHYIO PeryIsaTOPHYHO () YHKITHIO

MoJieKy/a [1e30KCUPUOOHYK/IEMHOBOW KHUCIOThI, COCTOSILLasi U3 HYK/Ie0TU0B (a/leHUH,
T'YaHWH, [JUTO3WH, TUMHH), /1€30KCUPHU0O03bI U 0CTaTKOB (hOCHOPHOM KUCIOTHI

KoHTposibHas padora no Teme «Hacie/[CTBeHHOCTh 1 H3MEHUYHBOCTb»:

Bapuanm 1

1. Toub fasbTOHMKA BBIXOAUT 3aMy’K 3a CblHA JPYroro AajbTOHHKA, IIPUYeM JKeHUX U
HeBeCTa pPa3/IMyaroT IjBeTa HopMaibHO. KakuM OyzeT 3peHue y ux feTeid?

2. B reHotune mofei, ctpajaromux Oose3nbio KinsiiiHdenTepa, umeercss He mapa, a
TpOMKa 1MoyioBbIX XpoMocoM- X, X, Y. C KakKuMHU HapylIeHUsIMA Meii03a MOXKeT ObITh
CBSI3aHO BO3HMKHOBEHHE TAaKOTO0 HEHOPMaJbHOTO XPOMOCOMHOro Habopa? Ilepebupas
BCe BO3MOJKHbIE C/Iyyad, YKaKWTe [Jpyrde BO3MOXXHble OTKJIOHEHHWS OT HOPMBbI
KOMIL/IeKCa I10/I0BBIX XPOMOCOM B F'€HOTHIIe YesIoBeKa.

3. Kak onpefienUTsh ClieruieHre IIpU3HaKa € Y-XpOMOCOMOH, € X -XpOMOCOMON?

4. B pe3ysibTare yero passuBaetcsi cuHzpoM [llepereBckoro-TepHepa?

5. Kakue Tumbl Hac/ie[oBaHUsl MPU3HAKOB Bbl 3HaeTe. [IpuBejuTe mpUMepbl pa3HbIX
TUIIOB Hac/eZl0BaHUs

Bapuanm 2

1. My>XurHa C HOpMaJ/IbHOM CBEPThIBAEMOCTBIO KPOBU B3BOJTHOBAH M3BECTHEM O TOM, UTO
cecTpa ero >KeHbl pOZW/ia MajbuuKa C remModuaueit (OH AymMaeT O 3/J0pOBbe CBOUX
Oyaywux gereii). B kakoii mepe Moryio Obl ero yCrOKOUTb COOOIeHHe, UTO Cpeau
DOACTBEHHUKOB €ro »keHbl T0 MaTepUHCKOW JIMHUM reMOQuIds HUKOTJa He
Hab/Mrojanack?

2. CUHAAKTWIUS — aHOMasus, BbIpaXkarollascsd B CpalleHMyd 2 U 3 TajblieB, reH
KOHTPOJIMPYIOLIUM JaHHBIA TIPU3HAaK HaxoAUTcsi Ha Y-xpomocome. Oter; 6osibHOM



CUH/IaKTU/IMEH, B CeMbe MaTepH OTell Takxe ObLT Oo0seH 3TUM 3abosieBaHMEM, KaKOBa
BePOSITHOCTb POXK/IeHUS JleTeld ¢ 3TUM 3abosieBaHNEM B ceMbe?

3. Kakue nmpu3Hakd HaClefyrTCsd I0 X-CLeIVIBHHOMY peLjeCCUBHOMY Tuily? X-
CLIETVIEHHOMY JJOMMHAaHTHOMY TUIY? Kak OHUM MPOSIBASIOTCS

4. B pe3ynbTaTe uero pa3BuBaercs cuHpoM Knsiindenrepa?

5. Kakum MeTogaMu U3y4aroT Hac/IeICTBEHHOCTh Ye/loBeKa?

Tema: «OCHOBBI yueHHsI 00 IBOTIOI[AN»
KoHTpo/ipyeMbie KOMITeTeHLIUM (UM UX YacCTH):

@DOoH/, TECTOBBIX 3aZlaHUI JJ1 TeKYILero KOHTPOJIsl 3HAHUM 10 TeMe:
Bbibepume 00uH uau HeCKO/bKO 8apuUaHmMo8 0meemos:
@DaKkTOp MHUKPO3BOJIIOI[UH, KOTOPbIi 3aK/II0UaeTCs B NepHoJUYeCKNX H3MEeHeHHUIX
KOJ/INYECTBa 0Co0el B MOMYJ/ISIL{HHU MO/ BO3/|eHCTBHEM BHEIIIHUX YC/I0BHH, - 3TO...
+ NOMY/ISILMOHHBIE BOJIHbI
MYyTaL[MOHHBIN MPOLIeCC
MUTpaLys
W30/
Mopdorornueckum AoKazaTeabcTBoM 3Boonuu HE saBiasiercs...
TOMOJIOTUYHBIE OpraHbl
37IeMeHTapHbIN COCTaB KJ/IeTKU )KUBOTHBIX U pacTeHUN
eIUHbIN TJ1aH CTPOEHHsI BePXHUX KOHEUHOCTeH M/IEKOMUTAIOLLIMX U 3€MHOBOJHBIX
+ IBYCTOPOHHSIS1 CHMMeTpHs Tejla XOPA0BbIX
OMOpHoIOTHYECKHM I0Ka3aTeIbcTBoM 3Boymoiiun HE siBnsercs...
OUoTeHeTUUEeCKHUM 3aKOH
Ha/MuMe kabp 1 >kabepHBIX I11eJ/1el Y 3apOo/IbIlel ueioBeKa ¥ 36 MHOBO/IHBIX
+ eJUHBIN MJIaH CTPOEHUS CKesleTa XOPZA0BbIX
pa3BUTHE BCEX OPraHU3MOB U3 3UTOThI
IOMOpHoI0rHYeCKHM JI0Ka3aTeabcTBoM 3Bosnioiun HE aBasercs...
pa3BUTHUE BCeX OPraHU3MOB U3 3UTOThI
001U T/IaH CTPOEHUS K/IeTKU
TIOBTOPEHHE 3TaroB (GuIoreHe3a Ha SMOPHOHAIBHOMN CTaZiK Pa3BUTHS XOP/OBbIX
+ YHUBEPCaJbHOCTb FeHeTUYECKOI 0 KOJja
Pypumenrtom uenoseka HE saBiasiercs...
VILIHbIE MBILILIbI
arreHuKC
TpeThbe BEeKO
+ puadparma
B me3030iickyro 3py HE npoucxousio ciefyromnux npoieccos...
+ BbIMHpaHVe MaMOHTOB
pacrnpocTpaHeHue TTOKPhITOCEMeHHBIX paCTeHU!
BO3HHMKHOBEHUE MJIEKOMTUTAIOLAX
HCUe3HOBEHME JIPeBOBU/IHBIX MMAalIOPOTHUKOB
B 6uocdepe ocBo00K/JeHHME YIJIEKHC/IOTO Fa3a )XKUBBIMH OPraHU3MaMH
0CyLIeCTBJISIeTCA B MpoLiecce...
dboTonumza
TPaHCAYKLUU
+ JbIXaHus
dboTocuHTe3a
JJ/ieMeHTapHas eJUHHIIA IBOJTIOL[UM:
0co0b

BUJ



+ TIOMy/IATAS
OuvoLIeHO3

Bupoo0pa3oBaHuIo0 CIIOCOOCTBYIOT:

HY3Kast TUI0JJOBUTOCTb U y3KOe paccerieHue BU/ia B IIPUPO/ie

+ U301

KOHBEepreHLst

Cr1oCcOOHOCTh 0cobeli K HeHaC/IeICTBEHHOM M3MEHUMBOCTH.
JuBepreHuus — 3T10:

CXO>K/IeHHe TPU3HAKOB B IPOLIECCE IBOJTIOLN

+ pacxo)kJieHve [PY3HaKoB B TIPOLIeCCe SBOJIFOLIMU
00BeIHe Ve HeCKOTBKUX TTOMYJISLWN B OHY
nproOpeTeHre pa3HbIMU TOMY/ALMAMU OMOXUMUUECKUX Pas/IMUKH.
Makpo3Bosironys — 3T0 MPOoLecc:

+ HaZIBUZIOBBIX TIpeoOpa3oBaHUiA

BHYTPHBH/IOBBIX ITPeoOpa30BaHuiA

M3MeHEHHsI TeHeTHUEeCKOT0 COCTaBa MO/
oOpa3oBaHue HOBOTO BH/ja

CpaBHUTe/IbHAsA aHATOMUS U3yUaeT:

HICKOTIaeMble OCTaTKW OPraHHU3MOB

+ 0OIIHOCTB M pa3NnuMsi B CTPOEHUH OPraHHU3MOB
3aKOHOMEPHOCTH pactipe/ie/ieHHsi OpraH|3MOB Ha 3emiie
BO3MOYKHOCTBb 00be/IHEHVST )KUBOTHBIX Y PaCTeHHI B CICTeMaTUYeCcKye TPYIIIbL.
IIpu3HaKky aTaBU3MOB:

HaxOoZsATCs B CTa/juy 00PaTHOTO Pa3BUTHS

HaXOJSITCS B CTa/IY MPOTPECCUBHOTO Pa3BUTHS

YCWIA/IM CBOE TIePBOHAYa/IbHOe 3HaueHne

+ TIPU3HAKH, CBOMCTBEHHBIE Ja/IeKUM TIpeJKaM

IIpu3HaKu pyAMMEeHTOB:

HaXOJSTCS B CTa[JUM TIPOTPECCUBHOTO Pa3BUTHSI

+ yTpaTU/IM CBOe TIepBOHAYa/IbHOe 3HaueHne

YCUIW/TM CBOe TIePBOHAYa/IbHOE 3HaUeH e

TIOsIB/IEHNE y JAHHOW 0COOU TMPH3HAKOB, CBOMCTBEHHBIX OT/a/IeHHBIM TPeJIKaM.
OmOpuoJIorHsi H3yyaer:

+ 3apO/IbIIIIeBOe Pa3BUTHE OPraHHW3MOB

MICKOTIaeMble OCTaTK/ OPTraHU3MOB,

3aKOHOMEPHOCTH pacripe/ie/ieHH sl OpraH|3MOB Ha 3emiie
BO3MOXXHOCTb 00B€/IIHEHNSI )KUBOTHBIX U PAaCTEHHUI B CUCTEMAaTUYeCKHe TPYIIbI.
IIa/reoHTO/10rMA U3yUaer:

3apO/IbIIIIEBOE PA3BUTHE OPTaHU3MOB

+ MCKOTIaeMble OCTaTK OPraHHu3MOB

3aKOHOMEPHOCTH pacIipe/ie/ieHHsi OPraH|3MOB Ha 3emiie
BO3MOKHOCTb O00BeIMHEHVST )KUBOTHBIX M PACTEHHH B CICTeMaTHUeCKHe TPYIIIbL.
I'naBHbIe HaMPaB/IeHUsI YBO/TIOLMHM OPraHUYECKOro MUpa
apomopo3

+ OMOIOrMYeCKU perpecc

W/IN0aIaTITaLHst

JiereHepaLysl.

Buoornueckuii mporpecc XxapaKTepu3yeTcs:

+ yBe/IMueHVeM urcia ocobei BUzia

yYMeHBIIIeHWeM Urc/ia 0cobelt Bua

Cy’KeHHeM apeasia Bufia

yMeHbIIIeHHEeM YKC/ia BUJIOB

CaoiicrBa apoMop(}o30B:



+ TIPUBOZSIT K 0OPA30BAHKEO KPYIMHBIX TAKCOHOMUUECKHX €/ HHI]

TIPUBOZIST K 0OPa30BaHMEO MeJTKMX TaKCOHOMUUECKHX eIHUL]

SIBTISIFOTCS TIPUCTIOCOO/TEHVSIMI K KOHKPETHBIM YCJIOBYSIM CPeZIbI

5BO/TIOLIMOHHbIE M3MeHeHMs1, KOTOPbIe BeZlyT K YIPOLLEHHH0 OpraHU3aLin
CporicTBa HN0AfANITAI[HIA:

TIPUBOZST K 0OPA30BAHKEO KPYITHBIX TAKCOHOMUUECKUX €/TAHKL]

+ MPUBOJAT K 00Pa30BAHHFO MeJTKHIX TAKCOHOMUUECKUX €/TMHHL]

TIOBBILLIAFOT OOIIMIA YPOBEHb OPraHU3aLN U >KU3HEe/IesTelTbHOCTH OPTraHu3MOB
5BOJIFOLIMOHHBIE M3MeHeHHs1, KOTOpbIe Be[yT K YIPOLLIeHHIO OpraHU3aLiu
CBoiicTBa ereHepanui:

TIPUBOZIST K 0OPa30BaHMIO KPYITHBIX TAKCOHOMUYECKVIX e/IHHL]

Hab/mo1aeTcst OO TIOILEM OpTaHU3aLAN

TIOBBILIAFOT MPUCTIOCOO/IEHHOCTH OPTraHMU3MOB K OTpeie/IeHHbIM YCTIOBHSIM

+ SBOJIFOLIMOHHBIE M3MEHEHWs], KOTOPbIe BeYT K YIPOLLIEHHIO OpraHU3aL 1
MHuKpo3Bo/TIOLHSI IPUBOANUT K 00pa30BaHHI0 HOBOTO

+ BUJa

KJlacca

THMNAa

1japcTBa

Mopdorornueckum AoKazaTeabcTBoM 3Boonuu HE saBiasiercs...
3/IeMeHTapHbIN COCTaB K/IeTKU KUBOTHBIX U PacTeHUH

e/IMHBIN MJIaH CTPOEeHUs BEPXHUX KOHEUHOCTel M/IeKOTUTAIOLUX U 3eMHOBO/IHBIX
+IBYCTOPOHHSISI CAMMETPHUS TeJla XOP0BBIX

TOMOJIOTUYHbIE OpTraHbl

OMOpuo/IorHYecKuM Aoka3arebcTBoM 3Bosmonua HE siBnsercs...
+eIUHbIN TJIaH CTPOEHUSI CKeJleTa XOP/JO0BbIX

pa3BUTHe BCEX OPraHU3MOB U3 3UTOTHI

Hanure kabp 1 >kabepHBIX 11jeJiel Y 3apo/IbIliel ueioBeka U 3eMHOBO/HBIX
OuoreHeTUUEeCKUH 3aKOH

Buoreorpaduueckum goka3zarenbcTBoM 3Bosonuu HE siBisiercs. ..
+UCTOPUYECKU psiJi U3MeHeHUI B CTPOeHUH Tiepe/iHeli KOHeUHOCTH JIoIIa/u
OCTpOBHasl ¢iopa

OCTpOBHas (payHa

Hanuue 00X BUIOB pacTeHui Ha CeBepoamMepuKaHCKOM U EBpoasuaTckoM
KOHTHHEHTe

Pypumenrtom uenoseka HE saBisiercs...

+MHOTr'0COCKOBOCTh

MUraresibHasi riepernoHKa

KOTUMKOBbIE TI03BOHKHU

BOJIOCSIHOU MOKPOB TeJjia

Ananornusbivu opranamu HE sBasiroTcs. ..

+Tiepe/iHsis KOHeUHOCTh JIATYIIKW Y KPbLIO MITUL[bI

KPbL/I0 6ab0YKKM U KPBI/IO JIeTy4Yel MbILIH

LIUTBI PO3bI U KOJTFOUKHY KaKTyca

poroLIie KOHEUHOCTH KPOTa U Me/[Be/IKU

HE saB/isieTcs NPUHIMIIOM 3BO/IIOLMOHHOr0 yyeHus Y. /lapBuHa ciiepymoiee
MOJIO)KEHHe. ..

+10/1 AieicTBUeM Jpelipa reHOB B MOMYJISLIUSIX MOXKeT COXPaHSThCS ajiyielib,
CHVDKAFOIIUM JKU3HeCcrocobHOCTh ocobeit

KaK/IbIM B/ CIIOCOOEH K HeOrpaHUUEeHHOMY Pa3MHOXKEHUIO

B TIPMPO/ie BEDKUBAIOT U OCTaBJISIOT MTOTOMCTBO Hanubosiee MpUCioco0ieHHbIe 0Co0u
1o/ IeCTBHEM €CBEHHOTO 0TOOpa MPOUCXOAUT 00pa30BaHHe HOBBIX BU/IOB
OMOpHoorHYecKkuM AokasaresbcrsoM Boymorun HE aBasercs...



pasBUTHeE BCeX OPraHU3MOB U3 3UTOThI

+001Mi T/1aH CTPOeHUs! KJIeTKU

TOBTOpEHKe 3TaroB (unoreHe3a Ha IMOPHUOHALHON CTa/IMM Pa3BUTHS XOPOBbIX
+YHHBepCaIbHOCTb T€HeTUYeCKOro Koja

Pypumenrtom uenoseka HE saBisiercs...

YLLHBIe MBILILIbI

anreHuKC

TpeTbe BeKO

+auadparma

ITo Y. /lapBUHY — H3MEHYHBOCTh Y OPraHU3MOB ObIBaeT...

BHeILIHAA

BHYTPEHHS

+ormpe/ie/ieHHast

t+HeorpeeneHHas

1jesiecoobpa3sHast

Jloka3aTe/1bCTBa HCTOPUYECKOI0 Pa3sBUTHSA )XUBOH NPUPOABL. ..

+y BCeX OpraHM3MOB e/IUHbIN MTPUHIUI OMoCHHTe3a Oesika U HYK/IeMHOBBIX KHC/IOT
abCco/I0THO BCe )KUBbIe OPraHU3MbI UMEIOT O/JUTHAKOBOE CTPOEHHEe KIeTOK
+y BCeX OpraHMW3MOB e[JMHbIM ITPUHLIUI FeHeTUYeCKOro KOJMPOBaHUs
BCe OpraHU3MbI [TIOCTPOEHBI U3 OZIMHAKOBBIX O€/TKOB

BCe OpraHU3Mbl UMEIOT O/IMHAKOBbIM MUHepa/bHbIM COCTaB
AHA/IOTHYHBIMH ABJIATCA OPraHsl...

BepXHsIsi KOHEUHOCTh YesloBeKa

+KOHEUHOCTH MeIBeIKU

KPBUIO JIeTy4Yel MbIIIN

+KOHEYHOCTh KpOoTa

IIJIaBHUK KUTa

IIanieoHTO/10rMUYECKUMH /J0Ka3aTe/IbCTBAMH 3BOJIIOLMH AB/IAKTCA. ..
CXO/IHbIe 3apO/IbIIIN

O/IMHAKOBbIe SHepreTUyeCcKue LIUKIIbI KIIeTOK

+0KaMeHeBIlI1e CTBOJIbI lepeBbeB

+0TIeyaTKu pakKoOBUH

cxogcTBo (ayHsl EBpasun u CeBepHoit AMeprKU

3HaueHueM yuyeHus Y. /lapBuHa AB/IAIOTCA. ..

+00bsiCHeHHe BO3HUKHOBEHHSI IPUCIIOCOO/IEHHOCTH KUBBIX OPTaHU3MOB K BHEILTHeH
Cpefie U ee OTHOCUTEJIbHBIN XapaKTep

oOHapy>KeHHe HOBBIX MTOPOJ, JKMBOTHBIX

OTKPBITHE HOBBIX COPTOB PaCTeHU!

BBeJ/leHMe B HayKy TepMUHA «IIOITYJISALUsI»

+pacKpbITHe [BIKYIIUX CHJT SBOJIFOLIUN

CBu/eTe/1bCTBOM 3BOJIIOLMHU C/TIy)KarT...

KOHBEPIeHThI

+aTaBU3MBbI

aHaJIoTu

TOMOJIOTH

+PYAUMEHTbI

OTneyaToK JpeBHeH NTUI[bI apXeoNTePUKCa UMeeT YepThl MPeCMbIKAKIUXCA. ..
CXOACTBO (hOPMBI TOJIOBBI

+Hanmuuue 3y00B

OJIMHaKOBOE KOJIMYeCTBO KOCTeU

CXOZCTBO (hOPMBI TY/IOBHUILA

+Ha/imure OPIOIIHBIX pebep U XBOCTAaThIX TI03BOHKOB

ITox TepMuHOM «Oopb0a 3a cymecrBoBanue» Y. /lapBUH NOHUMAT. ..



+ycrex ocobu B obecrieueHrnr ce0si TOTOMCTBOM

+OTHOLLEHUSI OPraHW3MOB MeX/1y COO0M U yC/IOBUSIMU OKPY)KaroLL[eil Cpe/ibI
60pb0y MeXxy 0CO0SIMU pa3HbIX BUIOB 3a CAMKY

OTHOLLIEHHSI THTIA «XO3SUH-TIapa3uT»

OTHOILIEHHS TUTIA «KEPTBA-XUIITHUK»

K npu3Hakam 6mosnorudeckoro nporpecca HE oTHocurcs. ..
+yMeHbllIeHHe T/I0IIaJ1 apeasa

pacriafi BUJia Ha TIOZBU/IbI

BO3pacTaHue yPOBHsI IIPUCIIOCOO/IEHHOCTH K Cpeie

yBeJIM4eHre YHUC/IeHHOCTU

B npupope HE cymecrByer HM30/IALHH.

+KOHBEpPreHTHOMN

reorpaduueckoi

5KOJIOTUUeCKOMr

PernpoyKTUBHOM

IIpumepom pelictBusa eceenHoro oroopa HE saBnsercs. ..
+KaIyCTHO-peZieuHbli THOpU

WH/IyCTPUAJIbHBIN Me/TaHU3M HaCeKOMBIX

YCTOWUMBOCTb HaCEKOMbIX-BpeuTeiel K AJ0XUMHUKaTaM

CMeHa BHZIOBOTO COCTaBa B pe3y/ibTaTe U3MeHeHHs K/iMMara

K ¢akTopam 3BosmronuonHoro nponecca HE oTHocurcs...

+BbINaZieHre OTAebHOr0 HYK/Ie0TH/ja B reHe

eCTeCTBeHHBIN 0TOOp

Jpeiid reHoB

Hac/ie/[CTBeHHasi U3MeHUMBOCTh

JeiicTBue ctabummsupymomei ¢popmMsl ectectBeHHOro oréopa HE wumocTpupyer
C/1eiyoIMi npuMep...

+U3MeHeHHe CBeT/I0N OKpacku 6abouek Ha TEMHYIO B TIPOMBIIIJIEHHBIX PaliOHaX
pacripocTpaHeHue TeTepo3UroT I0 reHy CeproBUAHO-KIeTOUYHON aHeMKUH B
9KBaTOPHAJILHBIX PaioHax AQpuku

rubesib feTeHbllel MIeKOTIUTAIOIINX, UMEIOIIUX pa3Mep 6osiblile cpejHero
rubenib ITHL C IJTMHHBIMU KPBITTbSIMUA B PaliOHaX, T/le UacTo Cy4YaroTcs Oypu
MexaHu3MoM 0Ho/I0rHUecKoi u3ossuu nony/suuii HE siBisieTcsa pasivuue B...
+MecTo0OUTaHUsSIX

CTPOEHUH T0JIOBLIX OPraHOB

CTPOEHHH XPOMOCOM

TIOBe/IeHHUH XKUBOTHBIX

Pe3ysbTaThl €CTECTBEHHOr0 0TOOpa B X0/€ YBOJIIOI[UH - 3TO...
+MHOroobpasue BU/J0B Ha 3emMiie

3HauMTe/bHasi THOeTb OPraHNu3MOB

6opbba 3a cyliecTBOBaHHe

AaKTUBHOE Pa3MHO>KE€HHe OPraHHU3MOB

+TIpUCIIoco6/1eHHOCTh OPTaHM3MOB K KOHKPETHBIM YC/IOBHUSIM CYII[eCTBOBAHUS
IIpumepamu apoMop(o30B SABJISIIOTCA. ..

TosiB/IeHHe 3e/IeHOM 3all[UTHOM OKPacKU Y HaCeKOMBIX

r3MeHeHHe (HOPMbI TeJla y MPUAO0HHBIX PhIO

TIpeBpaillieHye TMCThEeB B UEIITYHKH

+BO3HUKHOBeHHe (hOTOCHMHTe3a

+TI0sIB/IeHN e YeThIpeXKaMepHOTo cep/iija Y MIeKOTTUTAOLHX

IIpuMepamu AereHeparuy siBJISTFOTCA. ..

+T10Teps KPbI/TheB TIOCTETbHBIM K/IOTIOM

+HMCUe3HOBEHHE JINCThEB Y MIOBWIMKHU, TTAPa3UTUPYIOLIeN Ha IPYTUX PaCTeHUSIX
TIpeBpaillieHye TMCTheB B KOJIFOUKU Y MTyCTBIHHBIX (DOPM pacTeHui



TIOsIB/IEHHE BOCKOBOT'O HajleTa Ha JIMCThSIX
M3MeHeHHe CBEeT/ION OKpacKH Ha TEMHYIO y 6ab0UeK IPOMBIIIIEHHBIX PAliOHOB OOMTaHUS
OBoJTIOIHSA )KUBOH NMPHUPO/bI 00yC/I0B/IEHa B3aUMOCBS3aHHBIM IEHCTBHEM TaKHX
(¢axTopoB Kak...

+060pb0a 3a CyleCTBOBaHUE U €CTeCTBEHHBIN 0TOOP

TIpUCITIOCO0/IeHHOCTh OpPraHr3Ma K cpefie 00UTaHus

Ce30HHbIe U3MEHEHHUsI B TIPUPO/Ie

+Hac/eIcTBeHHast U3MeHUHMBOCTh

TIUILeBBIE CBS3W B OMOTeoLieHo3e

B pe3yibTaTre apomop¢030B 000C00/IAI0OTCA CHCTeMaTHYeCKHe IPYIIbL. ..
BU/IBI

+TUIIBI

cemeucTBa

+KJlacChl

OTPSI/IbI

IIpuMepamMu HaUOaAANTALMI ABIAOTCA. ..

obOpa3oBaHule TKaHeH y paCTeHUH MPH UX BBIXO/Ie Ha CYIIy

(hopMHUpOBaHUe JIETKUX Y TIePBbIX 36MHOBO/IHBIX

oOpa3oBaHue BOJIOCSHOTO MIOKPOBA Y MJIEKOTTHTAFOLIX

+mprcnocobeHus peib K IPUAOHHOMY 00pa3y >KHU3HU

+Tprcriocob1eHus pacTeHUH K 3aCyIITMBOMY KIAMaTy

IIpumepamu apoMop(o30B SIBJISIIOTCA. ..

TOsIB/IeHHe 3e/IeHOU 3allUTHOW OKPacKH y HaCeKOMBIX

r3MeHeHue (OpMbI TeJla y MPUAOHHBIX PhIO

TpeBpailleH’e TUCTHEB B UEIITYHKH

+B0O3HUKHOBeHUe (POTOCHHTe3a

+TI05IBJIEHHE YEeThIPEXKAMEPHOTO Cep/ija Y MIEKOTIMTAIOIINX

ITyrem nuoajanTanuii BO3HUKAKT CHCTeMaTHYeCKHe FPyNIbl. ..

+BU/IbI

1japcTBa

OTPSI/IbI

THUIIBI

+poabl

JI1s1 3BOJIIOL{HOHHOTO MPOLieCcca XapaKTePHbI C/IEAYHOIIHe YepPThl. ..
+U3MeHeHHe OPraHU3MOB 10 Mepe U3MEeHEHUsT YC/IOBUH Cpe/ibl CYI|eCTBOBAaHUS
BbIBe/IeHHe HOBBIX MTOPO/] )KUBOTHBIX

Ta/ileHre CKOPOCTH POCTa

+TI0CTOSIHHOE YC/IOXKHEHHEe OpPraHU3MOB

yMEHbIIIeHHEe BbDKMBAEMOCTH OPraHU3MOB

OcHOBHbIe HallpaBJ/IeHNUsI BO/TIOLMHA BHAA. ..

+apomopdo3

OuosIoruUecKuii perpecc

OGuoorMUeCcKuii Iporpecc

a/larTaryst

+aereHepanus

CnepcrBuem apomopdo3a siBIASIOTCA. ..

+yBe/IMyeHre YUCIeHHOCTU

+CHIWKeHWe CMepTHOCTH

yMeHblIIeHHe apeaa

CHIDKEHHME BbDKUBAEMOCTH

HEBO3MOYKHOCTB TIepexo/ia B HOBYIO Cpe/ly 0OUTaHUsI

YkaxuTe NpaBU/IbHYIO MOC/I€0BAaTe/IHLHOCTD NEPUO/I0B Ma/Ie030MCKOH PbI
[Tepmb, Op/10BUK, KapOOH, CUTyp, KEMOpPHIA, 1€BOH



+KemOpwuii, OpZIOBUK, CUTYD, ZIeBOH, KApOOH, MepMb

Kembpwii, cumyp, OpZiOBUK, 1€BOH, KapOOH, TTepMb

Kembpuii, opfioBUK, CHTyp, KapOOH, ZIeBOH, TIepMb

IlepBbIM 3BOJIIOIMOHHYI0 TEOPUIO MPEA/I0KHIL. ..

Yonnec

HapBuH

JluHuen

+Jlamapk

KonBeprennus — 370...

+Cxo0XieHre TPU3HaKOB

PacxoxxzeHue Npru3HakoB

[Tpeobpa3oBaHue cTpoeHUs U PYHKIUMA OpraHu3Ma

BepHoro oTtBeTra Het

BuoreHeTnueCKN 3aKOH CHOPMYTHPOBAMH..cceesveresnsseses

+Mtosniep u I'ekkenb

CeseprioB u [IImansraysen

Xapau v BaitHbepr

BepHoro oTBeTa HeT

OO01LMMH NpeJKaMH OPAHT'yTaHI'OB, THO00HOB U Ue/I0BEK000Pa3HbIX 00e3bAH
ObLIH. ..

[Tpormonureku

+ /I pyuonuTeKu

[Tapanurexku

HeoanTporisl

Jns BuAoB odurtaomux B baiikae, apeas orpaHUYHBAETCS 3THM 03€POM, - 3TO
npuMep ... KpuTepus

+3KO0/I0THYecKoro

Mop@osioruueckoro

['eorpagmueckoro

@u310/I0r1YeCcKoro

Ye10BeK OTHOCUTCH K OTPAAY...

[TnaenTapHblie

YeoBeKOMNOZ0OHbIE

+1IprumaThbl

["'omuHM B

CoOBOKYMHOCTB reorpauuecKy M 3K0/I0rHYeCKH 0/TM3KUX NMOMY/IALMN, ClIOCOOHBIX
CKpeIMBaThHCA MeX/y C000i, 00/1aar0mux 00mpumMu Mop¢o-¢pu3no/10riuecKuMu
NMpHU3HaKaMH, - 3TO...

+Bun

Ocobb

[Monynsiums

Kunacc

DJieMeHTApPHO BO/TIOIUOHHON eJUHUIeH COT/IACHO CHHTeTHUYeCKOI Teopuu
IBOJIIOLIMH SIBJISIETCH. ..

Bup

Oco0b

+lonynauus

BepHoro oTtBeTta Her

Bo/ioTHasi KaMBIIOBKA U TPOCTHUKOBAsi KAMBIIIOBKA BHEIIIHE He 0T/INYAITCHA, HO
He CKPEeIUBAITCS U HMEKT COBEePILeHHO pa3Hbie OpayHble MeCHH, - ITO MPUMep He
abCoIIOTHOCTH ...

+Mopdosniornueckoro Kputepusi

OKOI0ru4ecKoro Kpurepust



['eorpaguueckoro Kpurepus

bruoxumuueckoro Kputepusi

Bcé xxuBoe co3gaHo borom u ocraércsa HeM3MeHHbIM» - TAKOe HallpaB/IeHUe B
Pa3BUTHH OMOJIOTHHU CPe/IHEBEKOBbSI HAa3bIBAIOT. ..
MeTtadusnuecKuMu B3I/ jaMu

+Kpearjronusmom

TpaHchopmusmom

Teopusimu KatacTpod

«BHI0B CT0/1bKO, CKOIBKO Pa3/IMYHbIX (hOpM c03/7a/1 B Hava/ie Mupa Bcemorymmii»,
- TOBOPUJL...

AHakcuMeH

KroBre

ApucroTesnb

+JIuHHel

OcHOBHBIM TPyAoM Jlamapka ObLI...

«[TpoucxosxaeHre BUIOB MyTéM €CBEHHOTO 0TOOpa»

+«®Punocodusi 300710rUK»

«/3MeHeHNe JOMAaITHUX KUBOTHBIX U KY/IbTYPHBIX PACTeHUN»
BepHoro oTBeTa HeT

XK. JTamerpu, [. Auapo, P. I'yk, XK. Bioddon — 3To npeacraBuTenn...
+Tpancdopmusma

Kpeatmonnsma

Teopuu katacTpod

MeTtadusnueckux B3I/s[0B

JBO/IIOLIMOHHOM eiiHMLeN Jlamapk cuuTaln...

Bup,

+0Ocobb

[Tonynsyuro

Knacc

M3meHeHNe CTPYKTYPbI I'eHa JIeXXUT B OCHOBE...

KomOHHaTUBHOM W3MEHUUBOCTU

MordrKalMoHHOM W3MEeHUNBOCTU

+MyTalMoOHHOW U3MEeHYMBOCTU

[Momunnonaun

MyTanuu, KOTopble 3aTParuBaloT UMb YacTh Tejla Ha3bIBaKT. ..
+ComMaTtruecKuMu

['eHHbIe

['enepaTrBHBIE

XpOMOCOMHBIE

SIB/ieHUe TOTEePH OJHON XPOMOCOMBI MOJIy4YH/I0 Ha3BaHMe...(2n-)
+MoHocomuu

Tpucomun

[Tonmucomun

[Momunnonaun

SIB/1eHHe U3MEHEeHHs YHc/Ia XpPOMOCOM, KpaTHOe JUIJIOUJHOMY Habopy
Ha3bIBaeTcH...

+Tonuruionaus

[Tomcomus

Heneuys

Tpucomus

Cunppom KnaiiHdenbTpa MoXXeT BOSHUKHYTH B pe3yJ/ibTare...
[Tomicomun

+Tpucomuun



[Tomuronauu

MoHocomuu

Pa3BuTHIO PYKH KaK OpraHa 4 npojyKTa Tpy/Aa Cioco6CcTBOBaIO. ..
Mpeiiienve

Vi3meHeHue ¢opmbl uepera

IToppakanue

W3meHeHre ¢hOpMbI TPYAHON K/IETKH

+OcBoboXKIeHHe TTepeJHIX KOHeUHOCTel

B me3o030iickyro 3py HE npoucxoausio ciieyroinux npoeccos. ..
+BbeIMUpaHue MaMOHTOB

PacrnipocTpaHeHye NOKPBITOCEMEHHBIX pacTeHUN

Bo3HUKHOBeHHEe M/IEKOMUATAIOLUX

VcuesHoBeHMe [[peBOBUHBIX MAllOPOTHHUKOB

OBoJIIOIUSA KUBOHM MPUPO/bI 00yC/I0B/IEHa B3aUMOCBS3aHHBIM AeHCTBHEM TaKHX
(akTOpOB KaK...

+Bopnba 3a cyliecTBOBaHNe U eCTeCTBeHHBI 0TOOD

I[Mpucrnocob1eHHOCTh OpraHu3Ma K cpejie 00uTaHus

Ce30HHbIe M3MeHeHHs1 B TIpPUpo/ie

+HacnenctBeHHast U3ME@HUMBOCTh

[MuieBkIe CBsi3U B OHOTeoLIeHO3e

Cxo0/cTBO MeXAy He3aIMIIEHHBIMHU M 3alMIIEHHBIMHM BH/JaMH — 3TO...
JeMOHCTpal[MOHHasi OKpacka

MackurpoBka

+MumMukpus

Bce oTBeTbI BepHbI

B cesieKijuy pacTeHHii 4acTo MOJIy4alT NoaunionHbie ¢gopmel. B ocHoBe
TO/TUTI/IOUUH JIEKHT.ueeereeerseesnes

+KpartHoe yBe/lMueHUs1 XpOMOCOMHOTO Habopa

He pacxoxzeHrie XpoMOCOM B Meiio3e

YMeHbllleHHe KOMUecTBa B KAKMX TO Mapax XpOMOCOM

W3meHeHUe CTPYKTYPbl XPOMOCOM

Hepopa3Burhbie opraHbl, KOTOpbie yTPAaTU/IU CBOE 3HaUeHHe B MPoLiecce IBOII0LHU
—3TO0...

Apomopdo3sr

+ATaBU3MBbI

Npnoapanraiymn

BepHoro oTBeTa HeT

B kakoM nepuoje KaifHO30MCKOM 3PbI 0T HACEKOMOSIAHBIX MJIal[eHTapPHBIX
0T/ie/IN/IaCh BeTBb, KOTOPas 3aTeM MpHBe/ia K NOAB/IEHUI0 NapanuTeKoB?
[TasnieoreHOBBIV TTEPUO/,

HeoreHoBbili riepuo/

+AHTpPONOreHOBBIN NEPUO/,

MenoBoii neprop

CoOBOKYMHOCTB 0C00€ii, CXO0JHbIX [0 CTPOEHHI0, UMEIOIIHNX 0011[ee MPOUCXO0KAEHHE,
CBO0OAHO CKPeIIMBAIIIUXCA MEX/y 000 M Jal0IUX MJI0/J0BUTOE OTOMCTBO,
Ha3bIBaIOTCA. ..

[MTonynsmeit

+Bugom

BepHoro oTBeTa HeT

ITocTOSIHHO el CTBYIOIUM HCTOUHHK HaC/IeJCTBEHHON N3MEeHUYNBOCTH — 3TO...
Murpauuu

+MyTaloHHbBIN MPOLeCC

N3omsanus



BepHoro oTtBeTra Het

PeanbHo cyiecTByOIas, reHeTUUECKH HeJe/TMMas eUHNIa OPraHnyecKoro Mupa,
- 3TO...

+HIonynsauus

Ocobb

Bup,

Knacc

KpuTeHuii Buja, BK/IHOYAKOIHI B ce0s COBOKYMHOCTH (hJaKTOPOB BHEIIHEH CpeJbl,
COCTaBJIAIOIIUX HETIOCPE/CTBEHHYI0 Cpe/ly 00MTaHHs BU/Q, - 3TO ... KDUTEpHil
+3KO0JIOTUYeCKUM

I'eorpadurueckuit

Mop@dosiornueckuii

BepHoro oTtBeTra Het

Bosbnioi BK/1a/| B OMY/IALMOHHYI0 FTeHeTUKY BHEC YUEHBII. ..

H.A. CeBeprioB

+C.C. YeTBepukon

K.®. Pynbe

A. Auppo

IIporecc HCTOPUKO-3BOTIOLMOHHOT0 (opMupoBaHuA GU3UUECKOT0 THIIA Ye/I0BeKa,
NMepBOHAYA/IHLHOT0 PAa3BUTHSA €ro TPYAOBOil AeATe/IbHOCTH, PeuH, a TaKKe
o0pa3oBaHus 001[eCcTBa — 3TO...

OHtorenes

dusoreHes

+AHTpOIIOreHes

MuikposBosoLys

IlepBbIM BBé/1 OMHAPHYI0 HOMEHKJ/IATYPY...

KroBbe

Apucrorenb

'epogor

+JIuHHen

KioBbe OTKPBUL.....ccceecunnecnens

+bosbliyt0 U3MEeHUUBOCTb BbIMEPIINX KUBOTHBIX

[an onpezenenue Buza

BBén 6uHapHYI0 HOMEHK/IATypy

Bén nonsitve poga

IIpeacTaBieHusi 00 U3MeHeHHH U TpeBpaleHnu popm opraHu3MoB,
NMPOMCXO0XX/JeHUM OJHHUX OPraHU3MOB OT JAPYyrux, — 3TO HanpaB/ieHHe B Pa3BUTUH
0HM0/I0rMM HOCUT Ha3BaHMe...

Kpearjonusm

Teopus KaTacTpod

+TpaHchopmusm

Penykuumonusm

B cucreme JInHHess caMbIM KPYIHBIM TAKCOHOM OBbLL. ..

Bup

Pon

Tun

+Kitacc

IToTeps yuacTKa XpoOMOCOMBI Ha3bIBaeTCH. ..

+[Jenenys

Hynnkanys

NuBepcus

Tpancokays



N3mMeHUNBOCTB, KOTOpasi He 3aTparuBaeT reHbl OPraHMu3Ma U He 3MeHseT
Hac/IeACTBeHHbIN MaTepHasl, Ha3bIBaeTCsl. ..

['eHOTUNTMUECKOW N3MEHUMBOCTBIO

KomOrHaTUBHOM H3MeHUHUBOCTbHIO

MyTaloHHOW U3MEHYMBOCTBIO

+®eHOTUITNYECKOW U3MEHUMBOCTBIO

HN3meHeHMe yHC/Ia XPOMOCOM JIE)KUT B OCHOBE...

KomOrHaTUBHOM M3MEeHUUBOCTU

I'enHOM MyTaLmn

XpPOMOCOMHOM MyTaLuu

++['eHOMHOU MyTaLMu

IToBopoT yuyacTKa xpomocoMbl Ha 80° Ha3bIBaeTcs. ..

TpaHcokays

Hyrukanus

Henenys

+WHBepcus

AJIKOro/ib — 3TO0 ... MyTareHHbI ()aKTop

+XHUMUUeCKUI

buonoruueckuii

dusnyeckuii

CoumanbHbIN

SIB/1eHHe MpUOOpPeTeHHUsI OJHOI XPOMOCOMBI MOJTyYH/I0O Ha3BaHHUe...(2n+)
MoHocomuu

+Tpucomrn

[Tomvcomun

[Monunnonauu

MyTanuu, KoTopblie MPOUCXOAAT B MOJIOBbIX KJ/IeTKax (c/1eioBaTe/IbHO,
HaC/IeAyHTCs), Ha3bIBAKTCA. ..

ComaTtnyecKkumu

+1'eHepaTUBHBIMU

[TonesnbiMmu

['enHBIMU

OOMeH yyacTKaMH MeX/y HeroMo/JI0THYHbIMUA XPOMOCOMaMH Ha3bIBAeTCA ...
Henenys

Hynnukanys

Tpancrnozunms

+TpaHciokanus

Pa3BuTHe npsaMoxoKaeHus o0ecieunBa/ pakTopsbl...

[Bwxyiiiasi popma ecTeCTBeHHOTO 0TOOpa

Pa3BuTuie peur U MbIlIEHUS

MyTaloHHbIN TIpoLiecc

CraziHbIN 00pa3 KU3HU

+OcBoboX/IeHre BepXHUX KOHEeUHOCTel

OMOpHoIorHYecKHM i0Ka3aTesibcTBoM 3Boymorun HE siBisercs...
Pa3BuTHE BCeX OpraHM3MOB U3 3UTOThI

OO1IMii T/1aH CTPOEHUST KJIeTKU

[ToBTOpEeHMe 3TarnoB (GuioreHe3a Ha SMOPUOHANBHOM CTaIUM PA3BUTHS XOP/JOBBIX
+YHUBepCasbHOCTb TeHeTUUeCKOro Koja

Buoreorpaduueckum goka3arenbcreom 3Bosonun HE siBasercs...
OctpoBHast ¢iopa

Hanmuuue ob6mux BUAOB pacteHuii Ha CeBepoaMepuKaHCKOM U EBpoa3uaTckoM
KOHTHHEHTe

OcTtpoBHas (ayHa



+VIcTopryeckuil psif USMeHeHUU B CTPOEHWY Tepe/iHel KOHeYHOCTH JIoIIau
B pe3sysibTaTe apoMop$030B 00pa3yloTCcs cHCTeMaTH4YecKHe IPYIbI. ..
Bubi

+Tunel

CemetricTBa

+Knaccel

OTtpspbl

IIpumepamu apoMop(030B SIB/ISIIOTCA. ..

[TosiBneHye 3e/1eHON 3alMTHOM OKPACKU Y HACEKOMBIX

M3meHeHMe ¢OPMBI Tesla y MPUAOHHBIX PbIO

[IpeBpaiilieHue IMCTHEB B YELLIYHKU

+Bo3HuKHOBeHHe OTOCHHTe3a

+ITosiBNeHre yeTbIpeXKaMepHOro cepzLa y MAeKONMUTAIOIINX

B npoTtepo3oiickyro 3py HE cyinecrBoBaiio...

+IMHO3aBpOB

Mezy3

3e/IeHbIX BOJOpOC/Ien

OakTepuii

Cawmble nepBbie poTocuHTe3upyonye opranu3mbl HE 06/1agamu cnocodHocThIO. ..
+00pa3oBbIBaTh MOJIEKY/ISIPHBIN KUCIOPO],

BOCIPOU3BOUTE cebe MoZ0OHbIX

OCYIL[eCTB/ISATE 0OMeH BeIleCTBOM C OKPY)KaroLi[eli cpesioi
permnuposars JHK

B naneo3oiickyio 3py HE cymiecrBoBasio...

+T0/I0CEMEeHHBIX PaCTeHUMN

XBOIIIeH

3e/IeHbIX BOJOpOC/IeNn

TJIayHOB

B me3o030iicKkyro 3py HE cymecrBoBano...

+aHTpPOIION/I0B

MIPeCMBbIKaOLUXCS

MJIEKOITATAOLUX

rOJIOBOHOTMX MOJIJIFOCKOB

B me3030iickyro 3py HE npoucxousio ciefyromnux nNpoieccos...
+BbIMMpaHVe MaMOHTOB

HCYe3HOBEHMeE [IPeBOBU/IHBIX NIallOPOTHHUKOB

BO3HHMKHOBEHHE MJIEKOIHTAIOLUX

pacrpocTpaHeHue MOKPbITOCEMEHHBIX PaCTeHUN

B apxeiickyio 3py HE cymecTrBoBano...

+6eCr03BOHOUHBIX )KUBOTHBIX

LhaHeu

aHa3pPOOHBIX OaKTepHit

O/IHOK/IETOYHBIX BOZOPOC/IeN

buonos3 HE Bk/rouaer ciejyromiyr0 CTajuio. ..

+BO3HHMKHOBEHHE BbICOKOOPTaHU30BaHHbIX CYIL[eCTB U3 He)KMBOU MaTepUu
abuoreHHoe 0Opa3oBaHKWe OMOIOTHUECKUX MOHOMEPOB
(hopmMupoBaHUe MeMOPaHHBIX CTPYKTYP

obpa3oBaHue OGHOIOrMUeCKHUX TIOJTUMEPOB

Campble nepBble (hoTocuHTe3upyoipe opranu3mbl HE 06/1aga1m cnoco0HOCTHIO. ..
+00pa30BbIBaTh MOJIEKY/ISIPHBIN KHCIOPOT,

BOCTIPOM3BOAUTL cebe MoZ00HBIX

perumiuyposarts JTHK

OCYIL[eCTB/ISITE 0OMeH BellleCTBOM C OKpY»Karolieii cpesioit



B me30301cKyro 3py HE npoucxoausio ciepyromux npomeccos...
+BbIMHpPaHVE MAaMOHTOB

pacrpocTpaHeHre MOKPbITOCeMEeHHBIX pacTeHuH

BO3HHMKHOBEHHE MJIEKOTHTAIOLUX

HCYe3HOBEHHe JIPeBOBU/IHBIX [1allOPOTHUKOB

B ueTBepTHUHBIN NepPUOJ, KaiiHO30# Ko 3pbl HE BbIMep/IH. ..
cabsie3yObie TUTPBI

IIepCTUCTbIE HOCOPOTH

MaMOHTbI

+YTKOHOCHI

BriMupaHne MHOrMX KpyINHBIX )KUBOTHBIX B KaMH0301cKYy10 3py HE cBs3aHo c...
JIeMICTBUEM [IPEBHUX OXOTHUKOB

M3MeHeHHeM I'a30BOro coctaBa aTMochepbl

M0X0JI0/IaHMEeM K/TUMaTa

+BbDKUTaHUEM JIeCOB

Ha npoucxox/jeHue yejioBeKa 0T BbICIINX YeTBEPOPYKHUX 00e3bsiH YKa3bIBa/IM ...
K. Jluunuen

+4. TapBuH

®. Mrosuiep

A. CeBeprioB

+K. Jlamapk

B cocraB armocdepsi ApeBHeit 3emyin HE Bxoaun Tako# ra3 Kak...
MeTaH

aMMuaK

BOZIOPO[,

+030H

B cocraB coBpemenHo# atmocdepsl 3emyin HE BxoguT Takoi ras Kak...
asoT

+BOZIOPO/,

KUCJIOPOJ,

YTJIEKWCIbIN Ta3

B yeTBepTHUHBIN NMepUOA KaliHo30lcKol 3pbl HE BhiMepuiu...
cabsie3yObie TUTPBI

LIEePCTUCTbIe HOCOPOTU

MaMOHTbI

+YTKOHOCBI

Y 4yesioBeka ymesioro (0AMH U3 3TANOB AHTPOIOreHe3a) 00 0TCYTCTBHM HACTOSIIIeH
PeuH roBopsAT C/IeAy0IHe aHATOMHUUYeCKHe 0CO0eHHOCTH. ..
BBICOKME Ha/IOpOBbs

+0TCyTCTBHE 10I00POI0YHOTO BBICTYTIA

IIPOKUE CKYJIbI

+00/IbIIIMe YeTFOCTH

CKOIIIeHHBIH /100

IIpsiMoxo0)KAeHHe MPUHEC/I0 Ye/I0BeKY C/ie/[yIoLIie 0C/I0)KHeHHS . ..
+orpaHuueHue ObICTPOTHI Mepe/IBUKeHus

+HETO/[BWKHBINA KpecTel] YC/I0XKHUIT PO/Ibl

3aMe/IJTU/IOCh Pa3BUTHE HIPKHUX KOHEUHOCTel

yBeJIMUUIach BO3MOXXHOCTb BBIBUXOB

HapyIIWIach NPONOPLMOHATBHOCTL OT/€/I0B Yeperna

Pa3BuTHe NpsiMOX0)KAeHHUs o0ecrieunBa/iu (pakTopsbl...
MYTaL[MOHHbIN MPOLieCC

JBDKYILasi popMa eCBeHHOTo 0TOopa

+0CBOOOXKJeHNEe BePXHUX KOHeUHOCTel



CTaZHbIA 00pa3 >KU3HU

+pa3BUTHE PEUYU U MBILLIJIEHUS]

Jl7is1 eBpomeonAHOM pachl XapaKTepHBbI C/Ie/lyloIHe NPU3HAKH. ..
IIMPOKOE T1JIOCKOE JIULI0

+CBeTJIbIi LIBET KOXXHU

+CH/TbHO BBICTYTIAIOIIUM HOC

JKEJIThIA LIBET KOXKU

IIMPOKUM U TJIOCKUNA HOC

Ji/is1 MOHI0/IOUAHOH Packl /el XapaKTepHbI IPU3HAaKH. ..
+TIpsSIMbIe >)KeCTKUe BOJIOCHI

+pa3sBUTHE TPEThErO BEKa

TOJICTBIE TYOBI

BBICTYIAOLUN HOC

Pa3BUThIA BOJIOCSTHOM ITOKPOB

Ji/isi MOHI0/IOUHOH packl XapaKTepPHbI C/1efyIolye NPHU3HaKH. ..
+IIMPOKOe IIJIOCKOe JIULI0

+)KeCTKue MpsiMble BOJIOCHI

KypuaBble BOJIOChI

CBeTJIble BOJIOCHI

TEeMHbIH I[BET KOXXH

B 3Bo/TIOI[MM Ye/I0BEKa B OT/IMUHE OT IBO/IIOLMH PACTEHHUI U )KMBOTHBIX 00/IbIIIYI0
POJ/Ib UTPaJIH...

+pa3BUTHE MbIIIIEHUS

+pa3BuTHe peuyu

6opnba 3a cyiiecTBoBaHUe

eCBeHHBIN 0TOOp

HCKYCCTBEHHBIH 0TOOD

Biaropaps npAMoXo0XX/ieHUIO Y Ue/I0BeKa MPOM30LLIH C/IeAyollie U3MeHeHHU . ..
+chopMypoBaack CBoUaTas MNpyKUHsALas CTona

t+pacimpuica Ta3

OKperia KUCThb

CYy3WJICS KpecTel]

YKPeIu/ICsi T03BOHOYHUK

Pa3BuTHIO pYKH KaK OpraHa ¥ mpoJyKra TpyAa ciioco6cTBoBaso...
+MBILLITIEHH e

n3MeHeHHe (HOpPMbI uepera

noZipakaHue

r3MeHeHue (HOPMbI TPYJAHOU K/I€TKH

+0CcBODOOXKJeHMe TIepeIHAX KOHeUHOCTel

N3 nepeunc/ieHHbIX HIDKe MPUMEPOB MpeJKaMH COBPEMEHHOr0 ue/ioBeKa
SIBJISIIOTCA. ..

+TIUTeKaHTPOITbI

+HeaHJepTablibl

rapanuTeKku

TIPOT/IMOTTUTEKU

JPUOTTUTEKN

HenocpeacTBeHHO OT APHONUTEKOB NPOU30LLIH. ..

+paMaruTeKku

TOPUJIIbI

+aBCTPaJIONUTEKU

apXaHTPOIIbI

r000HBI

K apeBHeHIIIUM JIIOAAM OTHOCSTCH. ..



HeaH/iepTasel|

+IIUTEeKaHTPOII

+CHMHaHTPOII

KPOMaHbOHel|

rapanurex

N3 nepeunc/ieHHBIX HI)Ke IPUMeEPOB NpeiKaMH COBPEeMEeHHOI0 Ye/ioBeKa
AIBJISIIOTCA. ..

+IIUTEeKaHTPOIIbI

+HeaHJlepTalbLbl

raparnuTeku

TMIPOI/IMONIUTEKN

[ PUOTIUTEKHU

YepTaMu CXO/ACTBA Ye/I0BEKA H UeI0BeK000Pa3HbIX 00e3bsH SIBIAIOTCA. ..
+CTpoeHue [T03BOHOYHMKA

pasBUTHE MYCKY/aTypbl

pacrioyiokeHrue BHyTPeHHUX OpPraHoB

CTPOEeHHEe pa3HbIX CUCTEM OPraHOB

+Hanure 60pO3/, ¥ U3BU/IMH TOJIOBHOT'O MO3Ta

Ha npoucxox/jeHue ye/i0BeKa 0T BHICIIMX YeTBePOPYKHX 00e3bsH YKa3bIBa/H ...
K. JIunuei

+4. [lapBuH

@®. MroJiep

A. CesepLioB

+K. Jlamapk

IIpsiMbIM C/IeACTBHEM 0OPBOBI 3a CyIIeCTBOBaHME SIB/IAETCS >
[TpaBW/IbHBIN OTBET: €CTeCTBEHHBIM 0TOOP

YT0 Ha3bIBAETCA YBOTIOUEN?

W3MEHEeHHs B )KU3HU )KUBOTHBIX U PaCTeHUU

VH/MBHU/lya/IbHOE pa3BUTHe OpPraHU3MOB

+uCcTOprUYecKoe HeoOpaTHMOe pa3BUTHE OPTaHUYeCKOTO MUPA

+U3MeHeHUe 0cobu

HasoBure aBrKyimye cuiibl 38oronuu 1o Y. /lapsuny.
Hac/1eJCTBEHHOCTb, U3MEHYUBOCTh

6opb0a 3a cylecTBOBaHHe, HAC/IeICTBEHHOCTh

+06opnba 3a cylecTBOBaHUe, eCTECTBEHHBIN 0TOOP, Hac/IeICTBEHHOCTh, U3MEHUYUBOCTh
eCcTeCTBeHHbIN 0TOOp M HaC/IeZICTBEHHOCTh

Kakas ¢opMma U3MEHYHBOCTH C TOUYKU 3PEHHUS IBOTIOLHNOHHBIX H3MeHeHU !
siB/isieTcs1 HauboJstee BaxkHoi mo Y. JlapBuny?

Hac/le,CTBEHHast

MoaubUKaI[MOHHAast

+ MyTalMlOHHas

COOTHOCHTe/TbHAas

KakoBbI 0011e npu3Haky BU/ja?

JVICKPETHOCTb, YUCJIEHHOCTh, UCTOPUYHOCTD

1|e/IOCTHOCTb, YUC/IEHHOCTh, YCTOWUMBOCTD

YCTOWUMBOCTb, KICTOPUUHOCTb, YUCJIEHHOCTh

+IMCKPETHOCTb, YUCJIEHHOCTb, 1|e/IOCTHOCTb, YCTOWUMBOCTb, MCTOPUUHOCTD
Kakue KoMOMHALMHU ABYX Ba)KHBIX MIAPAMETPOB OMpPeAe/SIIOT POCT TOMY /ISR ?
pOXK/1aeMoCTh U 00ecrieueHHOCTh THIIei

CMEepPTHOCTb U MUTpaLyst

PO’K/1aéMOCTb ¥ pa3Mep TeppUTOPUM, 3aHMMaeMOM NomyssiLuei
+PO’K[1aéMOCTb ¥ CMEPTHOCTb




Kakas ¢opma ectecTBeHHOr0 0TO0pa ObICTpPee NpUBeAET K AU depeHHAIH
BHYTPH NONY/IALUN?

HaTpaB/IeHHbIN (BWXKYIIHIA) 0TOOD

CTaOUTU3UPYIOIIHI

+IM3PYNITUBHBIN (pa3pbIBarOLUN)

0TOOP, 3aBUCHUMBIY OT MJIOTHOCTH TOMY/ISILIAA

Kak Ha3bpIBaeTcs mepepasBuTHe OPraHoB, 00yC/10B/IeHHOe H3MeHeHHeM BHeIHeH
cpejbl WM HapylIeHHeM HOPMaJ/IbHbIX OTHOILEHUH (KOppe/Alail) MeX/y YacTAMM
opraHusma?

apomopdo3

+runepmopdo3

KaTamopo3

KOHBepTreHLIs

Kakue opraHbl y )KUBOTHBIX fIB/ISIOTCS aHA/IOTUYHBIMH?

KOHEUHOCTb KPOTa U Me/IBeJIK1

KPbL/IbsI TITULBL U JIETyUel MbILIN

rJ1a3a JISTYIIKA ¥ ITULIBI

+KOHEUYHOCTb Me/IBe/isl U JIaCThl THOJIeHSI

Kak Ha3bIBaeTcs nepBblil )KHBOM OPraHu3m?

KoaljepBar

+TIpOOHOHT

ITPOTOOHMOHT

3YKapuoT

IIpoiecc MCTOPUYECKOT0 Pa3BUTHUSA BU/ia, THIIA, K/Iacca Ha3bIBaeTCA
[TpaBU/IBHBINM OTBET: (hUIOreHe3

Ha npumepe 3Tux ntuy ocrposa I'ananaroc Y. /lapBuH 3aK/II0UW/I, YTO CYyL[eCTByeT
pacxoxieHue BU/0B.

[TpaBWIbHBIM OTBET: BEIOPKU

3aBepumTe npeaji0xeHus, BIIMCaB BMeCTO TOUEK HEOﬁXO}Z[I/IMbIe TEPMHUHBI 1
MNOHATHUA

1. [Tporiecc HermpepLIBHOTO, HATIPAaBJIEHHOTO U HEOOPaTUMOT0 KCTOPHUYECKOTO
Pa3BUTHS KUBOW NIPUPOJLI — ...
2. COBOKYITHOCTb TIOMYJISAL[UE 0CO0eid, ClTOCOOHBIX K CKPEI[UBaHUIO C

oOpa3oBaHueM TJI0/JOBUTOTO MIOTOMCTBA, HACEJISIOIIUX ONpe/e/IeHHbIN apeas U
obmafaromuyx psigomM MophohU3N0I0OrHUeCKUX, TEHETUUECKUX U SKOIOTHYeCKUX O0IIIX
MIPU3HAKOB, — ...

3. COBOKYIHOCTb 0CO0€eli 0/JHOTO BH/Ia, 3aHUMAFOIIUX B TIPUPO/IE OTIPe/Ie/IeHHYIO
TePPUTOPHIO U CITIOCOOHBIX CBOOOJHO CKPEIUBATLCS APYT C APYTOM, -- ...

4. OneMeHTapHBIM MaTe€PUAsIOM JIJisl SBOJIFOL[UU SIBJISIETCS ...

5. [Tpucytiye BceM BU/jaM MepruoinuecKre U Heltepuojuueckre u3MeHeHu s

YKMCIEHHOCTH 0C00ei B TIOMY/ISILUSIX, BbI3BAaHHBIE BIUSTHUEM aOMOTUYeCKUX U
broThueckux ¢akTopoB, — ...

6. COBOKYITHOCTb TeHOB (asuiesiei) y ocobeld OMy IsL|H, TPYIIITbI TIOMY/ISLAN WITH
BU/Ia, XapaKTepU3YIOLascs orpefie/IeHHON YaCTOTOM BCTPeuaeMOCTH, -...
7. I[Tepecenenue ocobeii 3a peiesibl apeasia MaTePUHCKOU TIOMYJISALIUH, TIOCIe

KOTOpOro cjiefyeT 0OHOB/IeHre reHO(QOH/1a Apyroi nonyssuu mbo obpasoBaHue
HOBOU CaMOCTOSITe/IbHOM MOMYJIALUY, -- ...

8. Cy1jecTBoBaHHe OapbepoB, MPeNsSTCTBYIOLUX CKPELUBAHUI0 MeX/y
MOMY/IAL{USIMU OIHOTO W/IM Pa3HbIX BU/OB, a TaK)Ke BOCIIPOU3BO/CTBY HOPMaIbHOTO
IJIOIOBUTOIO IOTOMCTBA, — ...



9. N3meHeHre 4aCTOTHI BCTPEUaeMOCTH FeHOB B Ma/IOUMC/IEHHOUW MOMYJISILUY B
pe3y/bTare JIFOOBIX CTy4aliHBIX MPUUWH, TIPUBOZSIIEe K YMeHBIIIeHHIO B Hell
Hac/1eCTBeHHOW N3MeHUMBOCTH, — ...

10.  CroKHBIH MpoLiecC MTPOTHBOPEUMBBIX OTHOLLIEHHH 0c0beli 0THOTO WK pa3HbIX
BUZIOB MeX/y CO0O0M MM C HeOPraHWYeCKOW PUPO/0H, TIPUBO/SIININ K BLDKUBAHHUIO
Hanboee MpUCOCOb6/IeHHBIX U THOe/M MeHee TIPUCITOCOOIeHHbIX, —...

11.  IIpouecc n3buparenbHOrO BBDKUBAHUS M PA3MHOKEHUSI OPraHW3MOB, BCJIe/[CTBHE
KOTOPOT'O MPOMCXOAUT COBePLIeHCTBOBaHUe TIprcrocobieHrii 1 o6pa3oBaHre HOBBIX
BUJIOB, — ...

12.  T'ubenk opraHu3MoB B TIpoljecce 60pLOBI 3a CYIleCTBOBAHHE, TOCTOSTHHO
TIPOUCXOAIIAs B IIPUPOJE, — ...

13. dopma ecTecTBeHHOT0 0TOOpA, MPUBOJSAIAS K COXPaHEHHUIO B TIOKOJIEHUSIX
T10J1e3HBIX YK/IOHEHUH OT CpeJjHer HOPMBI, -

14. ®opma ecTecTBeHHOT0 0TOOpA, MOAAEeP>KUBAIOIIIAst B TIOKOJIEHHUSX TOCTOSTHCTBO
CpeJiHel HOPMBI IIPY 3/IMMUHALIMY BCEM YKJIOHEHW OT Hee, -- ..

15. dopma ecTecTBeHHOT0 0TOOPA, MOA/eP)KUBAOILAsi KpAWHUM MPU3HAKH Y 0Co0eit
MOMY/ISILIUU B U3MEHSIIOLUXCSL YCJIOBUSIX CPefibl, — ...

16. CoBokKynHOCTb MOP(O(}U3M0I0TNUECKUX, TTOBEJJeHUeCKUX | APYTHUX MPHU3HAKOB
0co0u, TIOMYJISALMN WK BU/a, 00eCrieurBaroIUX yCreX B KOHKYPEHIMU C APYTUMHA
OpraHu3MaMH U yCTOWYMBOCTH K BO3/IeMCTBUSAM (haKTOPOB abMOTUUECKON Cpefibl, — ...
17. Okpacka u hopma Terna, Aearolfie pa3TuIHbIX )KUBOTHBIX B COUETaHUU C UX
ToBe/leHreM MeHee 3aMeTHbIMU Ha (DOHe OKpY»Katolllel cpeJibl, — ...

18. IlompakaTesbHOe CXOZCTBO He3alUILleHHOr0 OpraHyu3Ma 3alljMil|eHHOMY U1
HecbeoOHOMY — ...

19. OSBosroumoHHBIE TPpeobpa30BaHMsl BHYTPH BH/A Ha YPOBHE TTOMYJISLIHH,
TIPUBO/ISALIME K PACXOXK/I€HUIO TIPU3HAKOB BHYTPH, BU/A U BUA000Pa30BaHUIO, — ...

20. Tlpouecc obpa3oBaHusi HOBBIX BUZOB MyTeM H30JISLIMU MOMYJ/ISILAY TIPY pacrajie ee
TIpe>KHero apeaga — ...

21. TIpouecc obpa3oBaHusI HOBBIX BUIOB ITyT€M OCBOEHHSI HOBBIX MECT OOUTaHUS B
Tripe/iesiaX Mpe)KHero apeasa Momnysasiud — ...

22. Tlpotuecc obpa3oBaHusi HOBBIX BUIOB B pe3yJibTaTe KPaTHOTO YBeJWYeHH sl YhcC/a
XPOMOCOM TIpY CKpeIMBaHUK OPraHU3MOB W/ U3MeHeHUsI urc/ia XpOMOCOM B
pe3yJsbTaTe MyTaLuyd — ...

23.  DBOJIOIMOHHBIE TPe0Opa30BaHusl, POUCXOASIIHEe HAa HA/[BUZOBOM YPOBHE U
TIPUBO/ISALLME K TTOSIB/IEHUIO POJIOB, CEMENCTB, OTPSIZIOB U IPYTUX KPYIHBIX
CUCTeMAaTUUeCKUX TPYII, — ...

24. TlpoucxoxjeHue Kakoi-11ubo crucTeMaTHuyeCcKoi rpyribl OpraHu3MoB OT eIUHOTO
ob1mero mpeaka — ...

25. TlpoucxoxxjeHue Kakoi-m1Mbo crcTeMaTHuecKou rpyrmbl OpraHW3MOB OT /IBYX U
Oosiee peIKOBBIX (hOPM B pe3y/bTare COMDKeHUs UX TPU3HAKOB — ..

26. Pacxox/eHre IPU3HAKOB Y POACTBEHHBIX OPraHM3MOB B MPOLIECCE WX SBOJIFOLUH,
TPUBO/sALL[ee K BOSHUKHOBEHUIO HOBBIX CUCTeMaTUUeCKUX TPYII, — ...

27. HeszaBucruMoe pa3BUTHe B MPOLieCCe 3BOJIFOLMN CXOJHbIX IPU3HAKOB y
HepO/CTBEeHHbBIX TPYII OPraHW3MOB TPU OJJUHAKOBBIX YCIOBUSX BHEIIHel cpeJibl — ...
28. HesaBucruMoe pa3BUTHe B MPOLieCCe 3BOJIFOLMN CXOAHBIX TPU3HAKOB y
O/TM3KOPO/ICTBEHHBIX TPYIII OPraHU3MOB TIPU OJJUHAKOBBIX YC/IOBHUSIX BHEIIIHEH Cpefibl —

29. CX0ACTBO B CTPOEHHH OPraHOB WMJ/IM UX YacTeM, pa3HbIX I10 TPOHUCXO0XKIAEHUIO, HO
O/IMHAKOBBIX M0 PYHKLIUAM, — ...

30. CxX0ACTBO B CTPOEHHUH OPraHOB WM/IM UX YacTeM, OJMHAKOBBIX I10 IPOUCX 0K EHUIO,
T. €. pPa3BUBAIOLUXCSl U3 OZJMHAKOBBIX 3aUaTKOB U MIPHUCIIOCOOIEHHBIX K BBITIOJTHEHHIO
O/JMHAKOBbIX WY Pa3HbIX QYHKLWH, — ...



31. Hepopa3sBuTble opraHbl, TKAHW M NPU3HAKK, UMEBILMECS Y MPeJKOBBIX (POPM U
yTpaTUBILIMe B POL[ecce 3BOIIOLMY CBOE 3HaUeHue y TIOTOMKOB, — ...

32. TlosiBneHue y HEKOTOPBIX 0CO0e JAaHHOTO BU/A MTPHU3HAKOB MIPEIKOB, YTPAUEHHBIX B
TipoLiecce 3BOJIFOLIUY, — ...

33. Ilpouecc MHAUMBULYAIBHOIO pa3BUTHS OPraHU3MOB — ...

34. Tlpouecc UCTOPUUYECKOTO Pa3BUTHS OPraHU3MOB — ...

35. 3akOH KpaTKOro MOBTOPEHHs 3apO/IbIllIeBbIMU (pOpMaMU B UHIUBU/IyaTbHOM
Pa3sBUTHM MPOL[eCCa UCTOPUUECKOr0 pa3BUTHUSL OPraHU3MOB — ...

36. Pe3synbTar ycrexa rpynmnbl OPraHW3MOB B 5BOJIHOL[MH, BbIPAKAOLLIUMCS B
yBeJIMUeHUH UHC/IEHHOCTH 0Co0eld, pacIliipeHrH apeasia U yBeJuueHUH Yrciia
MO/IUMHEHHBIX CUCTeMaTUYeCKUX TPYIIL, — ...

37. OpuH U3 MyTel 3BOMIOLMH, XapaKTepU3YIOIIUICS MOBBILLIEHUEM Y OPTaHU3MOB
YPOBHSI X OPTaHU3alliH, Pa3BUTHeE MPHUCTIOCO0/IeHNH IMPOKOT0 3HAaYeHUs U
pacivpeHreM cpefibl OOUTaHus, —...

38. OpuH U3 myTel 3BOIOLIUU, CBI3aHHBIM C MPOHUKHOBEHUEM OPraHU3MOB B HOBbIE
YCJIOBUSI CPe/Ibl TIPY PAa3BUTHH Y HUX YaCTHBIX MPUCITOCOO/IEHUM, He CBSI3aHHBIX C
TIOBBILLIEHWEM YPOBHSI OpraHu3aLy, — ...

39. [IlyTb 3BOJIOLMH, CBSI3aHHBIN C TPOHUKHOBEHHEM OpraHu3Ma B 0oiee IpOCTYHO
cpezly 0OMTaHUs U YIIPOLI[eHHeM CTPOeHHsI U 0Opa3a XXU3HU, — ...
40.3BOMIOLMOHHBIN YTaJ0K PYMbl OPraHU3MOB, BHIP@KAIOIIUICS B YMEHbIIEHUU
YKUCIEHHOCTU 0C00el, Cy>KeHUY apeasia ¥ YMeHbIIeHUH YMCJIa TIOUYMHEHHBIX
CHUCTeMaTUYeCKUX Py, -

BOHPOCBI COGECEJIOBHHI/IH 1o TemMe: «:‘)BOIHOI_[I/IH OpraHu4eckKoro Mmupa»

1. B ueMm 3ak/mrouaeTcs SBOFOLOHU3M?

2. Ha yeM 0CHOBBIBaIOTCSI COBpEMEHHBIE JOBO/bI B [10/1b3Y 3BOJIIOLIUN?

3. [Touemy CcOBpeMeHHYX TEOPHUIO 3BOJIFOLIMUA HAa3bIBAKOT CUHTETUYECKOW U B UeM
COCTOUT ee OT/INUMe OT KJIaCCUUeCKOoro JapBUHU3Ma’?

4. B uem 3ak/irouyaeTrcss CyIIHOCTb COBPEMEHHOIO MOHUMAHUSl TPOUCXO0XK/EHHUs
JKU3HU?

5. Kakoii Bkag B pa3suthe 6uonoruv BHéEC K. JIuHHEH?

6. [Touemy crcTeMy >KMBOTHBIX U pacTeHUl Jlamapka CUATarOT eCTeCTBEHHOW?

7. Kak Jlamapk pertian ripo6siemy " n3MeHUMBOCTH" 1 " TIpUCIIOCOO/IeHHOCTH''?

8. Joka)krTe C TIOMOILbI0 TeHEeTUKH HeCOCTOSITeNIbHOCTb (WM COCTOSITE/IbHOCTH)
3aKOHOB Jlamapka.

9. [MpupymaiiTe 10 OAHOMY-ZIBa NpUMepa 00pa30BaHUSI OPraHOB C TOUKW 3PEHUst
Jlamapka (>kesiaTe/IbHO Y YKMBOTHBIX U PaCTeHU ).

10. KakoBbI npenocbliKu BOSHUKHOBeHUs yuenus Y. [lapBuHa.

11. Kak ¢opmupoBanuck 3BomoLMoHHbIe Bo33peHus Y. [lapBrHa.

12. Yrto Takoe UCKYCCTBeHHbIH 0TOOp, MOpoja, COpT?

13. Ha ocHoBanuu uyero [lapBuWH Ipulliesl K BBIBOAY O HaJUYUM UCKYCCTBEHHOI'O
orbopa?

14. OxapakTepu3yiTe MOHATHE «HAKarTUBaroIlee 1efcTBre 0TOopay.

15. Kak npou3BoJuTCs UCKYCCTBeHHbIN 0TOOp?

16. YcnoBusi, 6/1aronpuUATCTBYIOI[ME TIPOBEJEHUI0 HCKYCCTBEHHOTO OTOopa T1o
[apBuHy.

17. KakoB MexaHW3M MOpOA00Opa3ylolero W COpPTOOOpasymolero AelCTBUs
MCKYCCTBEHHOT0 0TOODA.

18. B uyem nposBiseTcs B3avMOCBSI3b U3MEHUMBOCTH, HaC/Ae[CTBEHHOCTH U
MCKYCCTBEHHOT0 0TOO0DA.

19. Ha3zoBute ¢opmbI HCKycCcTBeHHOTO 0TOOpa 110 J]apBHHY.

20. B uem oT/iMuMe BUZIOBBIX a/laliTalliii OT OpraHU3MeHHbIX ?



21. BbipabateiBaeT /i1 BUZ Kak OHOJOrMueckas CHCTeMa CrieldanbHble "BUIOBBbIE
azlanTaluy" WK TIPOCTO aflalTalliy OT/e/IbHBIX 0Cc00el 0Ka3bIBalOTCS TOJIe3HBIMU JIJIst

BUza?

22. MO>KHO /1 5BOJTIOLIMIO OTKCATh KaK MPOLeCC afarTaluu?

23. KakoBbI 3aBUCHMOCTH MEX/1y eCTeCTBEHHBIM 0TOOPOM M aZlalTHPOBAaHHOCTHIO?
24. ITepeunciiiTe 3Taribl pa3BUTHSI OPraHAUECKOTO MUAPA.

25. HaszoBute ¢opmMbl U3MEHUMBOCTH U [jaliTe UX XapaKTePUCTHUKY.

26. Ha3zoBuTe hopMbI ecTeCcTBEHHOT0 0TOOpPA 1 TIPUBEIUTE IPUMEPBI.

27. [TpuBeguTEe TpPUMEPHI MPHUCIIOCOOIEHHOCTH OpraHW3Ma K YC/IOBUSIM BHeEIIHEH

cpeZibl U JOK&KUTe eé OTHOCUTE/IbHOCTb.
28.  KakoBa ucropusi popMHUPOBaHUsI MOHSTHS O BUJE.

29.  CdopmynupyiiTe cCOBpeMeHHbIe Mpe/iCTaB/eHus 0 Bue. [laliTe onpejeieHre
ToHATHA "BUL".

30.  KakoBbI OCHOBHbIE CBOWCTBA BU/IOB U UX OCHOBHbIE KDUTEPHH.

31. [IprBeauTe MONYISLUOHHYIO CTPYKTYPY BUAA.

32. [Touemy MoOMy/SLMK TIPEJCTAB/SIOT COOO0M 371eMeHTapHbIe SBOTIOLIMOHUPYIOLIHEe
CTPYKTYPHbIE eJMHHLIbI 3BOJIFOLIMOHHOTO TpoLjecca?

33. YTo npeCTaB/sIFOT COO0M BHYTPUBH/IOBbIE TPYIIITUPOBKY - TTO/IBU/IBI,

TIOMY/ISILIUM, Pa3HOBUAHOCTH, - TOJBKO 3a4aTKU HOBBIX BHZIOB UJIH 3TO U (HOPMBI
CyIIIeCTBOBaHUS BU/Ia B TIPUPO/Ie, TIPOSIBIIEHHE ero TPUCocobieHus K cpefie 00uTaHus?
34. KakoBa poJsib pa3Hbix (OPM U30JISL[UN B IBOJTFOL[UHN?

35. Yem 3aBepliiiaeTcsi MUKPOIBOJIIOIIMOHHBIN TTpoLiecc?

36.  Ha3oBuTe OCHOBHBIE TyTH BHUA000pa30BaHUs.

37. Ilepeuncivte KpuTEeprUM BHUA.

38. Kak K. JIuHHero yzanocek foKa3aTh peaJlbHOCTb M YHUBEPCAJbHOCTh BH/a?

39. KakoBo coBpemeHHOe noHuMaHue Buja? [loueMmy B HacTosiee BpeMs
CyLLeCTByeT MHOTO OIpe/ie/leHnd Buza?

40. Yro ompesensieT TeMITbl BUJ000pa30BaHus?

41. YKaKuTe B ueM OT/IMYME Teorpaguueckoro BUA000pa3oBaHusl, OT
3KOJIOTUYEeCKOT 0.

42.  KakoBa 1ocjie/joBaTe/lbHOCTb BO3HUKHOBEHHSI W30 ISILIMOHHBIX OaphepoB MpH
Pa3/IMYHBIX CII0Cco0ax BUA000pa30BaHUS?

43.  Kakue (hakTOpbI 3BOJIIOLIMK UMEIOT 3HaYeHHe 1 KaK OHU JIeHCTBYIOT B IpoLiecce
BUJ000pa3oBaHus?

44. "DBO/IIOLMSL >KU3HM Ha 3emiie COMPOBOXKAAiach Tapajie/lbHOW 3BOMIOLAEN
WHUBUYya/IbHOIO pa3BuTus'”. Kak Bbl 310 moHMMaeTe?

45. Kak Bbl moHuMaere TipuHLMN AuddepeHUManii U uHTerpauu? OObsicCHUTe
OHTOreHe3 U (huioreHe3 ¢ MOMOILBIO 3THUX MPUHLIUIIOB.

46.  CpaBHWTe 3Tarbl OHTOTeHe3a, Bbl/e/isieMble O0TAaHUKaMH 1 300JI0TaMH.

47. KakoBbI KapiHa/IbHbIE TTYTU 3BOJIIOLIUM OHTOTeHe30B PACTEHUM U )KUBOTHBIX ?
48. UTo 3HAUMT " 3BOJIIOLIMS SBOTIOLIMK "' ?

49. Kak Bbl noHMMaeTe HeOrpaHUYeHHOCThb 3BOJIFOLIMOHHOIO TpoLiecca?

50. B uewm crietiipuika 3BOMIOLMM pacTeHUI?

51. Ha3oBure riiaBHble Hanpas/eHUs B 9BOJIIOLIUY, [IPUBEAUTE [IPUMEpHI.

52.  [laniTe ompejeneHHe Makpo- MU MUKPO3BOMIOLMU. KakoBO COOTHOLLEHHE MeXAy
MakKpO- ¥ MUKPO3BOJIIOLIEN?

53.  HasoBure 37eMeHTapHble eVHULIbI, SIB/IEHUS, MaTeprasl U (aKTOpPbl BOHOLIMH.
54.  [auTte orpeziesieHUs aHareHesa U KiagoreHesa. ECTb i pasHuija Mexzay 3TUMU
ripoLieccamu?

55. Yro BBl 3HaeTe O CKOpPOCTH 3BOMOLMM? Kak Bbl IIOHUMaeTe MeXaHWU3M
BUZI000pa30BaHus?

56. O6paruma i 3BostoLus? [louemMy BH/IBI YCTOMUMBEI, KAKOe 3TO UMeeT 3HaueHHe

JLJTS1 3BOJIIOLIAA?



57. ITpoucxoauT i1 0Opa3oBaHNe HOBBIX BH/IOB B COBPEMEHHYFO 3ITOXY?

58.  MOKHO /11 CYUTATh HOBBIMK BH/IAMU OPraHM3Mbl, CO3/jlaBaeMble TeHHOU 1
KJIeTOYHOU UH)KeHepuen?

59.  KakoBa po/ib TeOpHH 3BOJIFOL[MM B OMOIOTHUHM U B TIPAKTUUYECKOH /1esTe/IbHOCTH
yesioBeKa, CB3aHHOM C paCTeHUSIMU U )KUBOTHBIMU?

60. Korpa cramu vHTepecoBaThCsl MPOMCXOXKAeHHEM uesioBeKa? ITouemMy Tpo06sieMsl
AHTPOIIOTeHe3a U PacoreHe3a MPUBJ/IEKAIOT TaKoe OOJIbIIIoe BHUMaHUe ceifvac?

61. B ueMm 3ak/touaeTcsi KOHLEMNLMSI KUBOTHOI'O TIPOMCXOXKAEeHUsT yesioBeKa? meer
JIV OHa Jl0Ka3aTesbCTBa? M3BeCTHbI /iu Apyrye (albTepHAaTUBHBIE) KOHLIETTLUN?

62.  HaszoBuTe CBOICTBA, [10 KOTOPbIM YeJlOBEKa OT/IMYAIOT OT KUBOTHBIX. MOTyT /in
COBpeMeHHbIe UesloBeKooOpa3Hble 00e3bsiHbI 3BOJTIOLMOHUPOBATh B CTOPOHY Ue/lOBeKa?
63. KakoBo 3HaueHMe MCKOMaeMbIX OCTAaHKOB B M3yueHWM aHTporioreHe3a? KakoBa
POJIb IPYTUX OMOIOTUYECKUX HayK B U3YUeHHUH aHTPOIIoreHe3a?

64. HazoBuTe OCHOBHBIE STarbl  aHTpPONoreHesa. MOXHO /A  TIOCTPOUTH
9BOJTIOL[MOHHBIE Psiibl B IPUMEHEHUU K Ue/I0BeKY?

65. Kakoe 3HaueHue B 3BOJIIOLMM 4YesiOBeKa MMeJIO IOsB/IeHHe IPAMOXOXKAEeHUs U
pa3BUTHE TOJIOBHOTO MO3ra’?

66. B uem 3akmouaroTcs ocobenHoctr H.habilis, kakoB ero Bo3pacT W MOXKHO JIH
CUMTaTh €ro BOJIFOL[MOHHOW IMHWelN Ha myTy K H.sapiens?

67. [Tepeuniciure hakTOPHI aHTPOMIOreHe3a, 00paTHB BHUMaHHe Ha CrieljudruyecKue.
68. Korgja u Kak ecTecTBeHHbIM OTOOp /IeHiCTBOBa/l B SBOJIIOLMM 4YejlOoBeKa?
[elicTByeT /i ceifuac eCTeCTBeHHBIN OTOOD B TIOMY/ISIUSIX YesloBeKa?

69. KakoBa poJsib Tpyzia B aHTpororeHese?

70. Kak BbI MoHMMaeTe GHOIOrMUecKyro U COLUATbHYIO CYIITHOCTD YesioBeKa?

71. Ecte /1 pasHuiia Mexny TepMHMHaMM «BUI» U «paca»? Ecii umeercs, TO
TIOKa)KUTe ee Ha [ByX-Tpex NpruMepax.

72. [MpuBeuTe cylecTByroLMe Kaaccudukauyuu pac. Ha3oBuTe OCHOBHBIE pachl

poJia uenoBeyeckoro. YTo BK/IaAbIBAKOT B TIOHATHS «CTapble» U «HOBbIe» packl? C KakKou
CKOPOCTBIO IIPOUCXOZUT pacoreHes?

73. [Tepeuncnute (akTopbl pacoreHe3a. B uem 3akstouaeTcsi pa3nuuue B JeUCTBUU
eCcTeCTBEHHOT0 0TOOpa MpH BUA000pa30BaHUM U pacoreHese?

74. CywmecTByroT /M «4UCTBle» pacel? B ueM 3ak/joyaercs  HayyHas
HeCOCTOATe/IbHOCTb pacu3ma?

75. UTO MOHMMAT MO, KOHCTUTYLIMOHA/IbHBIMU TUIMaMU Trofien? Kakve Bbl 3Haete
K/IaCCU(PUKALMA KOHCTUTYLIMOHA/IbHBIX TUTIOB U HACKOJIbKO OHU COBEPILIEHHBI?

76. Uro BBl MOHUMaeTe Mo/ reorpaduueckoli M3MEeHUMBOCTHIO uesioBeKa? EcCTb
pasHuLa MeXXJy reorpauueckoi U 3K0JI0rMuecKor U3MEeHYMBOCTBIO YesioBeKa?

77. [aviTe oripezfiesieHre TIOHATHSIM «akKcejepalus» W «CEKYJSIPHbIM TPeHA» U

TIpYMBeIUTE COOTBETCTBYIOLME TTIPUMEDBI.
78. He yracuer nmu B Oyaymem Bug H. sapiens 1moso6HO ToMy, Kak B X0fie 3BOTHOLNU
yracjv MHOTHE BU/IbI PYTHUX JKHUBBIX CYLECTB?

79. I'nnoTtessl 0 NPOMCXOXKEHUHY XKU3HUA Ha 3emie. KpearjuoHU3M.
80. ['urioTe3a caMONpOU3BOJIBHOTO 3aPOJKE€HUS XKU3HU

81. ['mnoresa naHcnepmMuu.

82. I'unoTte3a OMOXUMHUUECKOM BOJTIOLUH.

83. ['unoTe3a abruoreHHOTO 3apOXK/IeHUS XKU3HH.

84. OTan XUMUYeCcKou 3BOJIrOLMU. brosiornueckuii sTam 3BOJTIOLIAN.
85. I'nnoresa NpouCXoXKeHus 3yKapuoT.

86.  Tlousarue sosrormu. [IpeamecrsenHuku Y. /laperHa.

87. Pa3BuTHe 11a/1e0HTOIOTH, aHATOMUH U SMOPHOIOTUH

88.  OcHoBHble nosoxkeHust Teopuu Y./lapBrHa.

89. Bug, ero xpurepuu.

90. [Monynsuyu. ['eHeTHUeCKUid COCTaB TTOMY/ISILIAUA.



91.  Bopbba 3a cymecTBoBaHue U ee (HOPMBI.
92.  EcrecTBeHHBIM 0TOOD U €ro (hOpMbI.

93.  Craauu BUziooOpa3oBaHUsl.

94. Maxkpo3BosToLMs U ee J0Ka3aTebCTBa
95. Turibl 5BOJIIOLMOHHBIX U3MEHEHUM.

96.

['naBHbIe HarpaB/eHYs SBOIIOLMY OPraHU4eCcKoro Mypa.

Bonpocsl KOHTPOJ/ILHOM Pad0THI M0 TeMe «JBOJIIOLHMS OPraHUYeCKOro MUpa»:

Bapuanm 1.

1. PackpoiiTe cyTb 3BOMOLMOHHOM Teopuu JK.b. Jlamapka.

2. OxapakTtepu3yiiTe reorpaguueckue /j0Kka3aTeabCTBa IBOJHOLUHU.

3. [aiiTe XxapakTepuCTUKY pOpMaM eCTeCTBEHHOTO 0TOOpa U MPUBeUTe ITPUMEDHI.
4. MUKpPO3BOJIIOLIMS: PACKPOMTE TIOHSITUE U OCHOBHBIE XapaKTePUCTUKHU.

5. JlaiiTe XapaKTepUCTHKY CTaZiuii aHTPOIIOTreHe3a.

Bapuanm 2.

1. Packpoiite cyTb 3Bo/tOLMOHHOM Teopuu Y. [lapBrHa u A. Yoseca.

2. Oxapakrepu3yiiTe SMOPHOIOTHUECKHE I0Ka3aTeIbCTBA IBOTIOLIUH.

3. PackpoiiTe TIOHSITUE BU/, BU000pa3oBaHue, KpuTepru Buza. HazoBuTe hopMbI
BU/1000pa30BaHus U TIPUBEUTE TTPUMEDBI.
4. MakKpo3BOIOLMS: PACKPOUTe MOHSITUE U OCHOBHBIE XapaKTepUCTUKHU.
5. [Tepeuncivte dhaKTOPLI AHTPOIIOTeHe3a U 0XapaKTepu3ynTe UX.

Ta6mna 3 — Kpurepun onjeHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

Koa n HaumeHOBaHMe
WHJUKATOpa AOCTH>KEeHUs
KOMITeTeHLIUM (YacTh
KOMIEeTEeHL1H)

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIUN

(4acTv KOMIETeHLMH)

Ha 6a30BOM ypOBHe

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYET OLI€HKE

COOTBETCTBYET OLI€HKE

COOTBETCTBYET

«YZOBJIETBOPUTE/ILHO» | «XOPOLIO» OLIEHKE «OTJTMYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCUMaJibHOTO Oasila | MakCUMasibHOTO Oasiia | MaKCUMaabHOTO
Oamia
3Hatb: Kpatkyto ucroputo | ITokasasn 3HaHUe ITokasas ronHoe ITokasan
TeHeTHKH, 3aKOHBI OCHOBHOTO 3HaHUe BCECTOPOHHeE,
TeHeTHKH, XPOMOCOMHasI TIPOrPaMMHOTO MIPOTrPaMMHOTO cucTeMaThyecKoe
TeopHs HaC/IeJICTBEHHOCTH, | MaTepHasa o0 MCTOpUM | MaTepHaia 00 Y r1y0OKOe 3HaHue
BU/IbI MyTalui, (HhOpPMbI TeHeTHKH, 3aKOHax WCTOPUU T'eHeTHKHY, TIPOrPaMMHOTO
Pa3MHO>KEeHUSI OPTaHU3MOB, | TeHETHUKH, 3aKOHaX TeHeTUKH, MaTepHaria,
MHKDO3BOJTFOLIUS, XPOMOCOMHOM TeOpUsi | XpPOMOCOMHOM TeOpHsi | YCBOEHHe
MaKpPO3BOJTFOLIHS, HacJIe/ICTBeHHOCTH, HaCJ1eICTBeHHOCTH, OCHOBHOM
OTJIOIOTBOPEHHUE Y BU/IbI MyTaLMi, (OPMBI | BU/BI MyTaLIWH, JIUTEpPaTyphl U
JKUBOTHBIX W PACTEHUH, Pa3MHOXKEHUST (hopMBI Pa3MHOXKEHUST | 3HAKOMCTBO C
OHTOT€HEe3, TTePUO/IbI OpraHH3MOB, OpraHu3MOB, JIOTIO/THATE/THHOM
oHTOreHe3a. ['nmoressl MHKPO3BOJTFOLHS, MHKPO3BOJTIOLIVS, JIUTEPaTypPOH.
TIPOUCXO’KIEHUS KM3HA Ha | MAaKPO3BOJTIOLIHS, MaKpO3BOJTHOLIUS, W3naraer
3emiie, 3BOJTIOLINIO OTJIOZIOTBOPEHUE Y OTLJIOZIOTBOPEHUE Y MaTepuas B
ouocgepsr YKUBOTHBIX U PaCT€HUH, | KUBOTHBIX U JIOTUYeCKOU
YMeTb: IpUMeHSTh OHTOT€eHe3, MepUO/IbI pacTeHHA, OHTOTeHe3, | TI0C/IeZ0BaTeIbHOC
OCHOBHbIE 3aKOHBI OHTOTeHe3a. [UmnoTe3bl | MePUO/IbI OHTOTEeHe3a. | TH, XOPOLIO
HaCJ/1eZICTBEHHOCTH U TIPOMCXOXKEHUS )KU3HU | ['UrioTe3bl OPHEHTHUDPYeTCs B
W3MEeHUMBOCTHU B Ha 3eMJie, 3BOJTFOLIHIO TIPOMCXOKEeHHsI v3/1araeMom

300TeXHUU; UCTIOb30BaTh
MeTO/ibl TeHEeTUUeCKOro,
LIUTOJIOTUYECKOTO,

ouocdepsr
Bnageer merogamu
rOpPHUI0/IOTHUECKOT O,

>KU3HU Ha 3emiie,
3BOJTIOLMIO0 Orochepbl
Bnageer merozamu

MaTepuadJ/ie, MOXeT
AdTb obocHOBaHUe
BbICKAd3bIBA€MbIM




TIOTTY/ISILIUOHHOTO aHA/TU30B
B [IPAaKTUYeCKOU
JesITeNTbHOCTH;
T/IaHMPOBaTh HayuHble
WCCIIe/IOBaHMUS.

Bnagers: MeTogamu
rUOpHUI0I0OTUUeCKOTO,
LUTOreHeTUUeCKOro U
MOMY/ISILIUOHHOTO aHa/IK3a,
TIPUHLUIIAMH PelleHus
TeopeTHYeCKUx

Y TMPaKTUUeCKUX TUTOBBIX U
CUCTeMHBIX 3a/jay,
CBSI3aHHBIX C

L[UTOTeHeTUUeCKOro 1
TOMYJISILUOHHOTO
aHa/im3a, HO
WCTIBITHIBAET
3aTpy/iHeHUs B
NIpYMeHeHUH MeTO/I0B
B rpodeccroHaIbHOU
JiesITeTIbHOCTU

IIpu usnoxxeHnn
yueOHOr0 MaTepHasa
JI0TyCKaeT HeTOUHOCTH,
W3/1araet ero HeroJiHO U
Heroc/ie[j0BaTe/IbHO,
WCTIBITHIBAET

ripoceccroHaNbHOM CJIO’KHOCTH C

JesITeNTbHOCTBIO. 060CHOBaHHEM
BBICKA3aHHBIX
CY)KJeHul

rubpU/[0/I0TUUeCKOro,
LIUTOT€HeTUUeCKOTo 1
MOMY/ISILUOHHOT O
aHasv3a, XOpoLlIo
OpUEHTUPYeTCS B
yueOHOM MaTepHare,
v3siaraeT MaTepuvarn B
JIOTUYEeCKOU
10C/1e/]0BaTeIbHOCTH,
OJIHaKO TpY OTBeTe
Jl0TlyCKaeT
HETOYHOCTH.

CY>XXOEHUAM.

3 OIIPEJAE/IEHUE PE3YJ/IBTATA
IMPOME)XXYTOUYHOHN ATTECTAIIN

dopma MpoOMeKyTOYHOM aTTecTalyy M0 JUCLIUIIMHE 3ayYeT.

OLEHOYHLIE MATEPUAIJIBI 1 CPECTBA [JIA ITPOBEPKA
C®OPMMPOBAHHOCTY KOMITETEHLIVIM

OIIK-1 Cnocoben

omnpejessiTh

OMo0/IOrnUeCKUM

CTaryc,

HOPpMaTHUBHbIE

06]J.IEKJII/IHI/I‘IECKI/IE MO0Kd3aTe/IU OPraHoB U CUCTEM OPrdaHM3Mad )XHBOTHBIX, d TdKXKe
KauyeCTBd CbIPbs U IIPOAYKTOB )KUBOTHOI'O H PACTUTE/IBHOI'0 IMIPOUCX0XKEHUSA

BH,Z[aHI/IH 3dKPbITOr0 THIId

1. CemeilicTBa 00beAUHSIIOTCS B CHCTEMATHKE. ..

Bbibepume HeCKO/bKO NpasuibHbIX 6APUAHMO8 U3 NPedI0HCEHHbIX 8APUAHMO8 0Meemos
+pacTeHul — B OPSIAKU

+>XUBOTHBIX — B OTPSI/IbI

pacTeHul — B OTPSIJbI

JKUBOTHBIX — B TIOPSIAKU

JKUBOTHBIX U PaCTeHUM — B OTPSIZbI

2. CBoiicTBa ¥ (yHKIMH 0€/IKOB OTNpeAe/IAI0TCS:

BU/IOM OpraHu3ma

TJIOTHOCTBIO YTIAKOBKH TJI00Y/TBI

+T10C/1eJ0BaTeIbHOCTBI0 aMUHOKUCTIOT

MeTO/lJaMi CUHTe3a

3. 'oMO3MrOTHBIN OPraHu3M:

+ obpa3syeT OJJUH THUII rameT

obpa3yeT JBa TWIa rameT

+CO/Iep>KUT OJJUHAKOBLIE aslyie/IbHble TeHbI

+ He ZlaeT pacIleTyIeHuUs IPU CKPEIUBaHUM C aHAJIOTUYHOM T10 TEHOTUITY 0COObIO
JlaeT paclileryieHye Mpy CKpell¥BaHUM C aHA/IOTUUHOM T10 TeHOTUITY 0COObI0.

BH,Z[aHI/IH OTKPbITOr0 THUIId



1. MeToj ncc/iefoBaHusi B 0M0/10THH, IMUTHPYIOIIHI MPOLECChl, KOTOPbIe He/Ib3sl
00HaApPY)XUTH MPH HEMOCPeJCTBEHHOM HX HA0/II0IeHUH — ITO .
[TpaBU/bHBIN OTBET: MO/le/IMPOBaHUe

2. Tun nUTaHUsA NOKPBITOCEMEHHBIX PaCcTeHHI .
[TpaBU/bHBIN OTBET: aBTOTPOGHBIN

3. Ilponjecc MCTOPUYECKOT0 pa3BUTHUsI BU/Q, TUIA, K/1acca Ha3bIBaeTCs

[TpaBU/IBHBIM OTBET: (UIOreHe3

4. Ha npumMepe 3TuX nTul| ocrpoBa I'ananaroc Y. /lapBuH 3aKk/1H04usI, 4TO
CylI[eCTBYeT pacxoXk/ieHne BH/0B.

[IpaBU/IbHBIN OTBET: BbIOPKU

5. @akTopkl, yBeIMUUBAKOIIUE YAaCTOTY BOSHUKHOBeHUs MyTalluH, BbI3bIBas
usMmeHenus B /1HK, Ha3bIBaroTCA .

[TpaBU/IbHBIN OTBET: MyTareHbl

6. 'eHOTHIIOM Ha3bIBAeTCA COBOKYNMHOCTh .

[TpaBU/IbHBINM OTBET: T€HOB

7. IIponecc cuHTe3a OelKa Ha pudoCcoMax MPH yY4acTHU HH(OPMALIMOHHOM,
TpancnopTHo PHK u apyrux ¢akropoB Ha3bIiBaeTcst .

[1paBU/IbHBIM OTBET: TPAHC/ISALIUS

8. B mosnekysne [JTHK tumMugu/iI0Bble HYK/IEOTHABI cocTraBiassloT 10% ot obuero
KomuecTtBa. Onpeje/iuTh MPOLIEHTHOE COjJep)KaHHe APYTrHMX BHAOB HYK/IEOTH/OB
(omeem nosicHume).

[TpaBuibHbIM oTBeT: CornacHo npaBuia Yaprpadda A=T, I'=1]

OTCI0/Ia aZleHUIOBBIX HYK/1eOTUTOB ToxKe 10%, COOTBETCTBEHHO Ha JJ0/H0 HYK/Ie0TU/I0B
cofiep>KalluX a30TUCTble OCHOBAHUSI T'yaHWH M LUTO3UH npuxoautcst 80% (Bmecte),
COOTBETCTBEHHO ryaHunoBbix 40 % u uutuaunoBeix Toxxe 40%

A=10%, I]=40%, I'=40%

OkoHuYaTe/IbHbIE pe3y/IbTaThl 00yueHus ((popMHUpOBaHHUSI KOMIIETeHIIHii)
onpe/e/ISIITCA MOCPe/ICTBOM NepeBoja 0a/1/10B, HAOPaHHBIX CTY/IEHTOM B MpoIecce
OCBOEHMA JUCIUIUIUHBI, B OLIEHKH:

— 6a30BbIi ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHI[UN CUMTAETCS JOCTUTHYTHIM eC/In
pe3y/bTaT 00yueHHsi COOTBETCTBYET OL|eHKe «y/0B/IeTBOPUTEIbHO» (50 10 64
PEUTUHTOBBIX 0asoB);

— MOBBILIEHHBIN ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHLIUM CUMTAETCs IOCTUTHYThIM,
eCJTi pe3y/bTaT 00yueHUst COOTBETCTBYeT OLleHKaM «X0poIo» (65-85 pedTHHTOBbIX
6annoB) U «oTIMYHO» (86-100 peTHHIOBBIX OaslIoB).

4 TIOPSIIOK ITPOBEJEHUA IIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIITUA

dopma MpoMeKyTOYHOM aTTecTaly 10 JUCLIUIJIMHE 3ayYeT.
[ToBTOpHAss  NpOMeXyTOuyHast  arrecrTalyusl 10  JUCLMIUIMHE  IIPOBOAUTCA  C
WCTIOb30BaHUeM 3aJjaHui [iIsi OLleHKU C()OPMUPOBAHHOCTH KOMIIETeHL[| Ha 6a30BOM
YPOBHE IO BCEM TeMaM, BXOJSAILIUM B CTPYKTYPY AWCLMIUIMHBI 3a CeMeCTp, 10 UTOram
KOTOPOTI'O CTY[leHT UMeeT aKaZleMUUYeCKYI0 3a/l0/DKeHHOCTb.
Ilpumeuanue:
HorosHUTeIbHbIE KOHTPOJIbHBIE WCTIBITAHWSI TPOBOASATCS [/Is1 CTYAEHTOB, HabpaBIIMX
MeHee 50 0a/woB (B COOTBeTCTBUU C «IlOMIO)KEHHWEM O MOAY/IbHO-PEUTHHTOBOU
CUCTEMEY).



OneHouHbIe MaTepHasbl U CPpeCTBa IPOBe/ieHNsI IOBTOPHOH NMPOMeXXyTOYHOH!
aTTecTanuy

Omnpoc no Temam:

Bonpocbl 05 onpoca:

Yro mzyuaet 6uosnorus? CTpyKTypa OHOOTHH.

CBs13b OMOJIOTUM C JPYTHMHU HayKaMH.

OCHOBHBIe HarlpaBJIeHUs Pa3BUTHSI COBPeMeHHOW O1oorun
Pa3Butne 6Hosioruy B AHTHUHBIN repuo/, B CpegHue BeKa U O1oxy Bo3poxkgeHus.
Pa3Butue 6uosnoruu B iepuog, HTP u nocyeayroiiye nepuo/pi
MeTo/ibl MCC/IeIOBaHUM B OMOIOTUH.

[MonsiTrie 06 3KCTIepUMeHTaIbHOM MeTO/ie U TI0UeMy OH TOJTy4r/I HaboJibiee
pacrpocTpaHeHue.

OrnipefeneHrvie >KU3HU.

Ha3oBuTe ¢dyH1amMeHTa/IbHble CBONCTBA JKUBOTO.

YpoBHY OpraHu3any )KUBOU MaTepuu.

MoJeKynsipHbIiA YPOBEHb KU3HMU.

KreTouHblli ypOBEHb KU3HHU.

OpraHu3MeHHbIN ypOBEHb KU3HMU.

[TonynsLMOHHO-BUI0BOU YPOBEHb XKU3HHU.

OKOCUCTEMHbIN YPOBEHb >KH3HU.

buocdepHbIi ypoBeHb KU3HU

[aiiTe ompeesieHre TIOHATHS «001IIast OMOJIOTHS».

[aiiTe onpefiesieHre IOHATHUS «KU3HbY.

[TpuBeauTeE TIPUMeEPHI NTPAKTUYECKUX JIOCTHKeHHH Ha Oa3e pa3BUTHs OHOJIOTUU.
Bopa v ee posb B XXKU3HeeITeIbHOCTU K/IeTKU

MuHepanbHbIe BellleCTBa U UX POJIb B KJIeTKe.

YraeBogpbl ¥ UX K/1acCU(PUKALIYS.

@YHKLUU YIJIeBO0B

JIunuael ¥ UX POJib B XKU3HEIeATe/TbHOCTH KJIeTKU

Benku ux crpoeHue

Knaccudukarus 6esKoB. YPOBHHU OpraHu3anyiy 0eKOBOM MOJIEKYITbI.
dyHKuMY 6e/KoB.

HyxkenHOBbIe KUCOTHI U UX THIIBI.

Crtpoenue /THK.

Crtpoenue u Turisl PHK

AT®. Crpoenuve. DyHKLMH.

MeMOpaHbI KJIeTKH. S11p0 KIEeTKH.

LluTornna3ma kinetku. Pubocomsi

OHor1asMaTudeckas cetb. Komriekc ['onbmxu. JIn30coMbI
Murtoxongpuu. [1nactubl.

[TpokapuoThl. CTpoeHHe 1 0OMeH BellleCTB MPOKapHOTOB.

Posib GakTepuii B IPUPO/Ie U KU3HE/IeATETbHOCTH UeIOBeKa.
CXO/CTBO U pa3/ivurie B CTPOEHUM K/IeTOK PaCTeHUM, )KUBOTHBIX, U IPHUOOB.
Heknetounsie popmbl >)ku3HU. Bupycer u 6akTepriodarm.

['nnoTe3bl 0 NPOMCXOXKEHUH KU3HU Ha 3emsie. KpealjnoHU3M.
I'mnoTte3a caMmONpOM3BOJILHOTO 3apOXKAEHUS XKU3HU

['nnoTe3a naHcrepmMum.

'urnore3a OMOXUMUYECKOU IBOJIIOLIUH.

I'urore3a abrMOreHHOTO 3apO’KeHUsE KU3HU.

JTan XUMUYEeCKOM 3BOJIIOLMM. brosornyeckuii 3Tan 5BOJIIOLIUH.
['nnoTe3a NpoMCcXoXeHus1 3YKapHoT.

ITonsarue sBomonuu. [Ipeamecrsenuuky Y. [JapBuHa.

Pa3BuTHe 11asie0HTOIOTMM, aHATOMUM U SMOPUOIOTHN



OcHoBHBIe 110/10)keHus Teopuu Y. JlapBuHa.

Bug, ero kpurtepum.

[Tonynsauum. ['eHeTHUYECKU COCTaB MOMYJISLIAM.

Bopwba 3a cyiiectBoBaHue U ee (hOPMBI.

EcrecTBeHHbII 0TOOD U €ro POPMBIL.

Crazuu BUI000pa30BaHMs.

Makpo3BOoJIIOLs U ee loKa3aTe/IbCTBa

TuIbI 3BOMIOLIMOHHBIX U3MEHEeHUH.

I'1aBHbIe HarpaB/IeHUs SBOIFOLAM OpPraHUyeCcKoro Mypa.

«3auTeHO0» — BLICTABJISIETCS CTY/I€HTY, KOTOPBIM MPAaBUIbHO U JIOTUYECKU BEPHO
n3/araet yueOHbIN MaTepuas, 0000IaeT 1 aHa/M3UPYeT MoTyYeHHYI0 HH(OpMaLIIO,
JieslaeT U3 3TOTo NPaBU/IbHBIE BBIBO/bI, YCIIEIIHO TIPUMEeHsIeT TeopeTUUecKre 3HaHUS K

peIeHUIO TIPDAKTUYEeCKUX 3d/iay.

«He 3auTeHo» BHICTAB/ISIETCS CTYAEHTY, UMEIeMy cepbe3Hble TIpobesbl B 3HaHUN
yueOHOTo MaTepuana, JOMyCKaroIeMy MPUHILIUITHA/IbHBIE OITMOKY TIPY BBITOJTHEHUN
TIpelyCMOTPEHHBIX NTPOrPaMMOU KOHTPOJIbHBIX 3aZlaHUi, TeCTOB. ¥ DOBeHb 3HaHUH
He/I0CTaToOueH [yisl JaibHelleld yueObl v Oyayieid mpodeccroHaIbHOU e TeTbHOCTH.

Tabmna 5 — Kpurepun oneHkH ¢()OpMHPOBAaHHOCTH KOMIETEHI[HH

Kog v HaMeHOBaHWe WHAUKATOPa AOCTH>KEeHUsI
KOMITeTeHINU
(4acTH KOMITeTEeHIUM)

Kputepuu orjeHBaHus
cchopMHPOBAaHHOCTU KOMITETEHI[UH
(4acTy KOMITeTeHIUH)

Ha 6a30BOM ypOBHe

COOTBETCTBYeT OL|eHKe
«ypmoByeTBopuTenbHO» 50-64% ot
MaKCHUMaJIbHOro Oasiia

3HaTb: bHO0rKs KaK 0CHOBA Ce/TbCKOX0351CTBEHHOTO
TIPOU3BO/CTBA, HayKa Kak cdepa ueioBeyecKoi
JesiTe/IbHOCTU, HayUHbIA METO/], METO/ibl UCTIO/Ib3yeMble
B OMOJIOrHH, B 300T€XHUUYECKOH JIeSITe/IbHOCTH, Tarlbl
HayuyHOT'0 UCC/IeI0BaHKs, CYIIJHOCTb )KU3HHU, CBOWCTBA
’KABOT'O YPDOBHM OpraHu3allii MaTepry, OCHOBBI
CTPYKTYPHOM OpraHu3alyy XXUBBIX CUCTEM,
XUMHUYECKUU COCTaB K/IeTKH, CTPOeHHe KJIeTKU, MOHSTHUS
roMeocTasa, MeTabo/IM3Ma, SHepPreTHYecKuii 0OMeH
K/1eTKU. KpaTKyto MCTOpHIO TeHeTUKH, METO/[bI
WCCieIoBaHUM, 3aKOHbI TeHeTUKH, XpPOMOCOMHasl TEOPUsT
HaC/1eJCTBEHHOCTH, BU/Ibl MyTaliuki, (POpMbI
Pa3MHO’KeHUsI OPraHU3MOB, MUKPO3BOJIOLIUS,
MaKpO3BOJIIOL[HsI, OTVIOZI0TBOPEHNE Y )KUBOTHBIX U
pacTeHul, OHTOreHe3, epro/ibl OHTOreHe3a. ['unoressbl
TIPOUCXOXK/IeHUS )KU3HU Ha 3eMiie.

YMeTb: XapakTepu30BaTh YPOBHU HayUHBIX
WCC/IeIOBAHUM, MEeTOZbl UCC/IeZI0OBAaHUI B OMOJIOTUU U
300TeXHUU, IPUMEHSITh MTOTyYeHHbIe 3HaHUS B
WCC/IeIoBaTe/IbCKOU U MPaKTUUeCKOU JesiTeTbHOCTU
300UH)KeHepa MPUMEHSITb OCHOBHbIE 3aKOHbI
Hac/ie/[CTBeHHOCTH Y U3MEHUMBOCTH B 300TEXHUM;
HCIT0/Th30BaTh METO/bl T€HeTUUECKOTO,
L[UTOJIOTMYeCKOT0, MOIMY/ISI{UOHHOTO aHa/Iu30B B
MPaKTUUECKOU [1eATe/IbHOCTH; MJIAHUPOBATh HayUHbIe

BJIa/leeT MaTepyasioM I0 TeMaM
JIVCLIMTIJIMHBI, HO UCTTBITHIBAET
3aTpyJHeHUsI B TIOMCKe 1 aHaJn3e
vH(OopMaLuu JJ1s1 pelleHust
MOCTaB/I€HHOU 3a/jauH.




WCCIIeIOBaHMUS.
BnageTb: 6a30BBIMU Mpe/ICTaBI€HUIMH 00 001X
3aKOHOMEPHOCTSIX TPUPOJHBIX CHUCTEM,

HaBbIKaMU PabOThI C MUKPOCKOIIOM, /le/IaTh TUUECKYIO
OLIEHKY MeTO/IOB MCCJIeZIOBaHUs B OMOIOTUU U
OMOTEXHOIOTMH MEeTO/IaMU THOPUI0IOTHYECKOTO,
L[UTOTeHeTUUEeCKOT0 U MOMYJISLIMOHHOTO aHa/Iu3a,
TIPUHIIUTIAMU PeIlleHUsT TeEOPeTHUeCKUX

Y TIPAaKTUYECKUX THUTIOBbIX U CUCTEMHBIX 3a/1ay,
CBSI3aHHBIX C MPodeCcCUoHaTbHON JesiTeTbHOCThIO
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