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ITacnopT oHpa O11€eHOUHBIX CPeACTB

Tabnuma 1
dopmMupyemsble
pMUPY OueHouHbIE
Mopayb AUCLUTITUHBL KOMIETeHL[UU WU KomuecTBo
Marepuasbl
VX 4acTu
I'enetuka -
KonTtposbHast paboTa 10
COBpeMeHHas!
TecTrupoBaHue 20
Orosiornueckasi Hayka
MonekynspHble U OMK-1 KonrposbHas pabora 40
LIUTOJIOTUYeCKHe Konnoksuym 25
Crnioco6eH peliaThb
OCHOBBI '€HeTUKHU TecTupoBaHue 57
TUIIOBbIE 3a/1aur
OcCHOBBI o KonTtposbHas paboTa 40
ripoeccrioHambHOM
rubpU/10/I0THYECKOTO WnpvBuayansHOe
JlessTeNIbHOCTH Ha
aHa/msa o 3a/laHue 50
OCHOBe 3HaHUU
KosnokBuym 28
OCHOBHBIX 3aKOHOB
TecTtupoBaHue 22
z MareMaTU4eCKux 1
n bl
Croco eCTeCTBEHHbIX HayK
HarpaB/IeHHOI O u
P C IIpUMEHEHNEeM KonTtposibHas paboTa 40
WHTEHCUBHOTO
. MH(OPMALIHOHHO- TectupoBanue 57
B WCTBUS H
O3A€HC a KOMMYHUKALIMOHHBI
TeHOTUIIBI "
X TE€XHOJIOTUU
[TonynsLMoOHHBIM
Y KontposnbHasi pabora. 10
YPOBEeHb
Konnoksuym 22
CyLLIeCTBOBaHUs
i TecTupoBaHue 45

OpraHu3MOB




1 OIEHOYHBIE MATEPUAJIbI, HEOBXO/IUMBIE JI/I1 OIIEHKY 3HAHUI,
YMEHWH Y1 HABBIKOB JIEATE/TbHOCTU B ITIPOIIECCE OCBOEHUS

JCIUILIHBI

Mopayb 1. I'eHeTHKA - cOBpeMeHHas 0Ho/I0rHUecKas HayKa

Tabsuiia 2.1 — dopMupyembie KOMITETEHI[UH

KO,E[ 1 HAMMEeHOBaHHE
KOMIIeTeHII1UH

Kop v HaumeHOBaHMe
WHJUKATOpa JOCTKEeHUsI
KOMIIeTeHI[MH (4acTu
KOMMeTeHI1[1UH)

OrieHOYHbIE MaTepUasIbl U
cpeAcTBa

OTIIK-1 CriocobeH pemiaTh
THUIIOBbIE 3a/lauM
rpodeccroHanbHOM
JlesITe/IbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB
MaTeMaTUyeCKUX 1
eCcTeCTBEeHHBIX HayK C
TIpUMeHeHreM
rMH(OpMaI[IOHHO-
KOMMYHHKAI[OHHBIX
TeXHOJIOTUM

N-1. emoHCTpUpPYyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCcKuX,
eCTeCTBeHHOHay4HbIX U
o6merpodeccruoHambHBIX
JUCLIUTIITAH, He0OXO0ANMBIX
JI7Is1 pellieHUsT TUTIOBBIX
3a/1au B 00/1aCTH
arpOHOMUH.

N/-2. crionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKUX U
eCTeCTBeHHbIX HAayK /s
pellieHusI CTaHJAPTHBIX
3a/lau B arpPOHOMHUU.

N -3. [Ipumensiet
HMH(OpPMaLMOHHO-
KOMMYHUKALIMOHHbIE
TEeXHOJIOTUM B PellleHUn
TUTIOBBIX 3a/ja4 B 00/1acTh
arpOHOMHUH.

KoHTposibHas pabora
TectupoBaHue

MO,E[yJ'Ib 2. MOJ'[EKYJ'[HPHBIE N IIATO/IOrn4YeCcKHue OCHOBbI 'eHeTHKH

Tabnura 2.2 — ®opMupyeMbie KOMIeTeHINN

KO,E[ N HAMMEeHOBdHHE
KOMIIeTeHII1MH

Kop v HaiMeHOBaHue
WHJUKATOpa JOCTKeHUsI
KOMIIeTeHI[MH (4acTu
KOMMeTeHI1[1H)

OrieHOYHbIE MaTepUasIbl U
cpeAcTBa

OTIIK-1 CriocobeH pemiaTh
THIIOBbIE 3a7Iaun
rpocdeccroHanbHOM
JieATeIbHOCTH Ha OCHOBE
3HAHWI OCHOBHBIX 3aKOHOB
MaTeMaTHuecKux 1
eCTECTBEHHBIX HaYK C
TIPUMEHEeHUEM

N-1. emoHCTpUpPYyeT
3HaHWe OCHOBHBIX 3aKOHOB
MaTeMaTH4yeCcKuX,
€CTeCTBEHHOHAYUHBIX U
o6merpodeccruoHambHBIX
JUCLIUTITAH, He00XO0ANMBIX
JUTSI PEeLIeHUs] TUTIOBBIX
3a/1a4 B 00/1aCTH

KonTponkHast pabota
KosiokBuym
TectupoBaHue




MH(pOpMaLMOHHO-
KOMMYHMKALIOHHBIX
TeXHOJIOTUI

arpOHOMUH.
N/-2. crionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTU4eCKux 1
eCTeCTBEeHHbIX HayK /1S
peleHus: CTaHZapPTHBIX
3a/lau B arpPOHOMHUU.

N -3. [Ipumensiet
HMH(OpMaLMOHHO-
KOMMYHUKaLMOHHbIe
TEeXHOJIOTUM B PellleHUn
TUTIOBBIX 3a/Jja4 B 00/1acTh
arpOHOMUH.

Moayb 3. OCHOBbI THOPH/0/I0TMYECKOr0 aHa/Iu3a

Tabsuiia 2.3 — dopMupyembie KOMITETEHI[UH

KO,E[ 1 HAMMEeHOBadHHE
KOMIIeTeHII1UH

Kop v HaumeHOBaHMe
WHJUKATOpa JOCTKEeHUsI
KOMIIeTeHI[MH (4acTu
KOMMeTeHI1[1H)

OrieHOYHbIE MaTepUasIbl U
cpeAcTBa

OTIIK-1 CriocobeH pemiaTh
THUIIOBbIE 3a/lauM
rpocdeccroHanbHOM
JlesiITe/IbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB
MaTeMaTUyeCKUX 1
eCcTeCTBEeHHBIX HayK C
TIpUMeHeHUeM
rMH(OpMaI[IOHHO-
KOMMYHMKAI[MOHHBIX
TeXHOJIOTUM

N-1. emoHCTpUpYyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCcKuX,
eCTeCTBeHHOHay4HbIX U
o6merpodeccruoHambHBIX
JUCLIUTIITAH, He0OXO0ANMBIX
JI7Is1 pellieHUsT TUTIOBBIX
3a/1au B 00/1aCTH
arpOHOMUH.

N/-2. crionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKUX U
eCTeCTBeHHbIX HAayK /s
pellieHusI CTaHJAPTHBIX
3a/lau B arPOHOMHUU.

N -3. [Ipumensiet
HMH(OpPMaLMOHHO-
KOMMYHUKaLIMOHHbIE
TeXHOJIOTUM B PellleHUH
TUTIOBBIX 3a/ja4 B 00/1acTH
arpOHOMHUH.

KonTponkHast pabota
NuauBuayanbHOe 3asaHue
KosmokBuym
TectrupoBanue




MO,Z[yJ'Ib 4. Crioco0bI HAIIpAaB/IEHHOI'0 U HHTEHCUBHOI'O BOB}.'[EﬁCTBHH Had I''éeHOTHUIIbI

Tabmura 2.4 — ®opMupyembie KOMIeTeHINN

Kop v HauMeHOBaHUe
KOMITeTeHLUH

Kop 1 HaumMeHOBaHUe
WH/IMKaTOpa JOCT>KeHUs
KOMITeTeHI[MH (4acTu
KOMIETEeHL1H)

OLieHOUHbIe MaTepUasbl U
cpencTBa

OITK-1 Criocob6eH periaTh
TUTIOBBIE 3a/1auu
ripoeccroHabHOM
JlesiTeTbHOCTU Ha OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX U
eCTeCTBeHHbIX HayK C
TIpUMeHeHHeM
VMH(OpMaLIMOHHO-
KOMMYHUKALIMOHHBIX
TeXHOJIOTUH

N/-1. JemoHCcTpUpyeT
3HaHWe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKHuX,
eCTeCTBeHHOHayYHbIX U
obrienpodeccroHa/TbHbIX
JVICLIMTUINH, HeO0OXOIUMBIX
JJIS pellieHUs TUTTOBbIX
3a/1au B 00/1acTH
arpOHOMHUH.

NI-2. Vicrionb3yeT 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTHU4YeCKUX U
eCTeCTBeHHbIX HayK /IS
pellleHysl CTaHJAPTHBIX
3a/lay B arpPOHOMUM.

N-3. [Ipumensier
VMH(pOpPMaLMOHHO-
KOMMYHMKaLMOHHbIE
TEXHOJIOTUM B PeLleHUur
THUIOBBIX 3a/jau B 0b/1acTu
arpOHOMUH.

KoHTposibHas pabora
TectupoBaHue

Mogpayb 5. IlonynsiiOHHBIA YPOBEeHb CyIlleCTBOBAHMsI OPraHM3MOB

Tabsuiia 2.5 — dopMupyembie KOMITETEHI[UH

Kopg n HaumeHOBaHMe
KOMITeTeHLUH

Kop v HaumeHOBaHMe
WH/IMKaTOpa JOCT>KeHUs
KOMITeTeHI[MH (4acTu
KOMIETEeHL1H)

OLieHOUHbIe MaTepUasbl U
cpencTBa

OITK-1 CriocobeH periaTh
TUTIOBBIE 3a/lauk
ripoeccrioHabHOM
JlesiTe/IbHOCTH Ha OCHOBe
3HaHUM OCHOBHBIX 3aKOHOB
MaTeMaTU4eCKuX 1
eCTeCTBEHHBIX HayK C
TIpUMeHeHHeM
MH(pOpPMaIIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEeXHOJIOTUM

N/-1. JemoHCcTpUpyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKHuX,
eCTeCTBeHHOHAYUHbIX U
ob1ienpodeccroHa/TbHbBIX
JVICLIMTUINH, He0OXOJUMBIX
[I/1S1 PeLLieHUsT TUTIOBBIX
3a/1au B 00/1acTH
arpOHOMUH.

NI-2. Vicrionb3yeT 3HaHUSA
OCHOBHBIX 3aKOHOB
MareMaTU4eCKux 1
eCTeCTBeHHbIX HayK /IS

KoHTposibHas pabora
KosnmokBuym
TectrpoBanue




pelLleHUs CTaHAapTHBIX
3a/lay B arpOHOMUH.
N-3. [Ipumensier
VMH(pOPMaLMOHHO-
KOMMYHUKALIOHHbIe
TEXHOJIOTWU B pellieHU!
TUIOBBIX 33/jau B 0b/1acTu
arpOHOMMHU.

O1jeHOUHbIe MaTepHaJ/ibl U CPeACTBa /iJ/Is1 MPOBepKU C(hOpMHPOBAHHOCTH
KOMIIeTeHIUMI

Mogaynsb 1. I'eHeTHKa - cOBpeMeHHas 0H0/I0rHYecKast HayKa

KonTponkHast pabora

OOBEKTHI ¥ METO/IbI T€HETHUKH.

MecTo reHeTUKH Cpefiy APYTHUX OMOIOrMUeCKrX HaykK.
Pa3Butue redetuku ¢ 1900 mo 1910 rr.

Pa3Butue reHetuku ¢ 1910 no 1925rr.

Pa3Butue reHetuku ¢ 1925 o 1953 rr.

PaszButue renetuku ¢ 1953 mo 1972 rr.

Pa3Butue resetuku ¢ 1973-2000 rr.

CoBpemMeHHbIe 3a/1aui TeHeTHUKU.

© 0N AW

. CoBpeMeHHbI/ 3Tan pa3BUTHUS TeHETHUKHU.
10 BkJ/iag, pyCCKUX YUEHBIX B pa3sBUTUE T€HETHKU.

TectupoBanue

OCHOBHBIM MeTO0/I0M I'eHeTUKH SIBJISIeTCS:
+TUOPHU/I0/TIOTUECKUIA METO/
aHA/IMTUYECKUI METO/|
CpaBHUTe/IbHO-Teorpauueckuii MeToz
CTaTUCTUYECKUN MeTOo/]

I'ubpuponoruueckuil aHa/ M3 3aK/IF0YaeTCs:

+B UCIO/Ib30BaHUU CUCTEM CKDEIMBaHUM

B U3yueHUH /IeHiCTBUsI T€HOB

B U3YUYeHUU CTPYKTYp K/IeTOK B CBSI3M C pa3MHOXKEHHWEM OpraHu3MOB W mepejadeid
Hac/ieJCTBeHHOM UH(pOpMaluU

0OHapy>KeHUsI U3MeHeHW B OMOXUMUUYECKUX TlapaMeTpax OpraHu3Ma

XpoMocoMHas Teopusi HAC/1eJCTBeHHOCTH CO3/iaHa B MePHOA;:
+ ¢ 1910 o 1925 T




c 1901-1910 rr.
c 1925 o 1953 rr.
c 1953 mo 1972 rr.

B nepuog c 1972 o 2000 rog HauuHaeTcA ...

+MOILIHOE Pa3BUTHE T€HHOM U FreHeTUYeCKOU UH)KeHepUn

HCII0/Ib30BaHME METOZI0B TOUHBIX HayK ((hu3uKa, MaTeMaTHKa, KUOepPHeTHKA)
yCTaHOBJIEHVEe MaTepHaJbHbIX OCHOB HaC/1e[iICTBEHHOCTH

TIPOBepKa 3aKOHOB MeH/ie/Isl Ha paCTUTeTbHBIX U )KUBOTHBIX 00BeKTax

PacimudpoBKa reHeTHYECKOro Ko/a, ONMHMCaHHe 0e/IKOBOr0 CHHTe3a W TeOpHH
pery/isiiuy 0e/IKOBOro CHHTe3a ObL/TH NPOBe/IeHbI B IIEPHO/

c 1901-1910 rr.

c 1925 no 1953

+c 1953 o 1972

c 1972 1o 2000

Bbiekcnu u 3Bepu OTKPbBLUIM.....
+TMOMUIIIONA3UPYIOLLiee NelCTBUEe KOTXULIMHA
KO/, HacJ/ie/ICTBEHHOCTH

riepBble PeHTTeHOMYTAal[UU Y SUMeHsI U KYKYpPY3bl
MYTAaIMH Y IPOX>KeBBIX TPUOOB

Kto u Korja BrepBbie chopmMyupoBa XpoOMOCOMHYI0 TeOPHI0 HaC/1e/ICTBEHHOCTH:
A.C. CepebpoBckuii B 1910 rogy

I'. Mengens B 1856 rogy

®. Kpuk B 1953 rogy.

+T. Mopras B 1910 rogy

TepMuHBI - ()eHOTHUII, T€HOTHII, a/I/Ie/ib, F'eH C()OpMY/THPOBAJI:
+Bunbrensm MoranceH

Yunbsam betcon

Teopop bosepu

Banbstep CeTTOH

OCHOBOM0/I0)KHUKOM FeHeTUKH KaK HayKH SIBJISeTCH:
I'yre ne ®pus

Kapn Koppenc

+I'perop Menpens

Tomac MopraH

T. Mopras cdopmy/iMpoBasI:

+XpOMOCOMHYIO TEOpPUIO HaC/IeICTBEHHOCTU

OcHOBHbIE 3aKOHOMEPHOCTH TIPeeMCTBEHHOCTH CBOMCTB U MPHU3HAKOB
[Mporieccyl 0bpa3oBaHusi raMeT

3aKOH r'OMOJIOTUYHBIX PSZIOB

H. Koab110B BbICKa3aJ/1 MbIC/Ib:



MoJieKynsIpHOM CTPYKType reHa
O ToM, XpPOMOCOMBI — OeJTKOBbIE MOJIEKYJIbI
O ToMm, UTO Mepe/iaua HacJe[CTBeHHOW MH(OPMALIUM CBsi3aHa C HYK/IeMHOBOM KUC/IOTOU

Ha3oBuTe HMMeHa KpYINHBIX YUY€HBIX, padoTawIKMX B 00/1aCTH COBPeMEHHOMU
reHeTUKHU

[Tpepunrep

+BaBunos (50%)

+Panmonopt (50%)

TumodeeB-PecoBckuii

Yapradd

IIpocTpancTBenHywo cTpykTtypy JHK npegnoxuin:
Konbros

Mopran

+Kpuk (50%)

['puddutc

+¥YorcoH (50%)

CoBpeMeHHasi TeHeTHKA TMpeJCTaB/sseT C000H CIOKHYH) MHOTOTPaHHYIO
AUCIIUIUIVHY, U3yYalIIyl0 POosB/IeHHe 3aKOHOB
HacJ1eJCTBEHHOCTU U U3MEHUYMBOCTHU

Ha3BaHue HOBOW HayKHM — reHeTHKAa — ObLI0 mpejiokeHo B 1906 r. aHI/IMHCKUM
Y4éHbIM
B.b3TCcoHOM

Jdatuanun B.MoranHced B 1909 r. yrBepau1 B 0M0/IOTHUECKOH JIUTEpPAType TaKHe
NPUHIUIINA/TIBHO Ba)KHbIE IOHATHUSA, KaK
reH, TeHOTHII, (DeHOTHII.

BTOpI/I‘lHOE OTKPbITHE 3dKOHOB MEHAEJIH MNPpUHAAICKUT TpéM y‘—IéHBIM

I'. ne ®pusy, K. Koppency, 3.Yepmaky

Teopuio W3MeHUHBOCTH, OCHOBAaHHYI0 Ha MpeJCTaB/JIeHHH 0 CKAa4YKo00pa3HOCTH
M3MeHeHMHl Hac/eJCTBeHHbIX CBOMCTB B pe3yjbTaTe MYyTaluil BbIJBHHY/JI

I'. pe @pus (1901)

ITepByro KapTy Xpomocom cocraBuji B 1913 r.
CrepTeBaHT

HckaounTe/ibHOE 3HaUeHHEe /1A Pa3BUTHS MOJIEKY/IAPHON 0MO/IOTMM U TeHeTHKH
uMesia Jx.Yorconom u @.Kpukom
pacirdpoBka ctpoeHust Mosiekysisl JJHK

Tabmua 3.1 — Kpurepuu orjeHKH c()OpMUPOBAHHOCTH KOMIIeTeHIUI



KO,Z[ 1 HAMMEeHOBdHHE

Kpurepuu orjeHrBanust cOpMUPOBAHHOCTH KOMITeTEeHLUIA

WH/IMKaTopa (yacT KOMIeTeHLU)
JIOCTHYKeHUs Ha 6a30BOM ypoBHe Ha TOBbIIIIEHHOM YPOBHE
KOMIIeTeHLIUM (4acTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITEeTEHI[HH) OLIeHKe OLIeHKe OLIEHKE «OT/IMYHO»
«y[I0BJIETBOPUTEJILHO «XO0poLLIo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMaIbHOIO
MaKCUMaJ/IbHOTO MaKCHMaJIbHOT'O basnma
Oasna basnna
OIIK1. CryzeHT CryzeHT CrypeHt
na-1. JIeMOHCTpHUPYeT JeMOHCTPUDYeT | IeMOHCTPUpYeT
IleMoHCTpUpYeT 3HAHUSI OCHOBHBIX 3HAHMSI OCHOBHBIX | 3HAHWE OCHOBHBIX
3HaHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTHU4eCcKux U MaTeMaTHUYeCKUX | MaTeMaTUuYecKuXx,
MaTeMaTHUYeCKHUX, €CTeCTBeHHBIX HayK, | U €CTeCTBEHHBIX | eCTeCTBeHHOHAyuH
eCTeCTBeHHOHAyUHbIX | HO UCTIBIThIBAET HayK, HO BIX U
u 3aTpyZHEeHUs B JIOTTyCKaeT obrienpodeccruoHan
obrmenpodeccuoHa- | MPUMEHEHWH JaHHbIX | HETOUHOCTH B BbHBIX JUCIUTUIVH,
NBHBIX AUCLIUTLIVH, 3aKOHOB JJIs] TIpUMeHeHUU He0OXOAUMBIX /IS

He0OXOANMBIX IS peleHust [JaHHBIX 3aKOHOB | pellleHUs] TUTIOBBIX
pelleHus] TUTIOBBIX CTaHJAPTHBIX 3a/lau B | [/1s1 PelleHUst 3a7a4 B 00/1acTH
3ajau B 06acTu arpoOHOMUU CTaHIapTHBIX arpoOHOMMH.
arpoOHOMMH. 3a71a4 B
arpOHOMUU
OIIK-1. CrypneHt ucriosibdyetr | CTygeHT CrypeHt
N/-2. Ncnosib3yet 3HaHUSA OCHOBHBIX WCTI0/Ib3YyeT WCIIO/Ib3yeT 3HaHue
3HaHHS OCHOBHBIX 3aKOHOB 3HAHWS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTreMaThU4eCKUX U 3aKOHOB MaTeMaTHUUYeCKHX,
MareMaTU4eCKUx 1 eCTeCTBEHHbIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHAayuH
eCTeCTBEeHHbIX HayK | HO WCIIbIThIBAET Y eCTeCTBEHHBIX | bIX U
JLIS1 pelLeHust 3aTpy/iHeHUs B HayK, HO obmiernpodeccruoHan
CTaH/JJapTHBIX 33/1a4 B | IPUMEHEHUM JAHHBIX | IOMyCKaeT bHBIX JUCLIUIIVH,
arpOHOMUM. 3aKOHOB /IS HETOYHOCTHU B He0OXO0TUMBIX IS
peleHus TIPUMEHEeHUUN peleHus: TUTIOBBIX
CTaHJAPTHBIX 3a/lau B | JaHHBIX 3aKOHOB | 3aJa4 B 00/1acTH
arpoOHOMUU [UUTSL peLLeHust arpoOHOMMH.
CTaHJAPTHBIX
3a/au B
arpoOHOMUU
OIIK-1. Crynent npumensier | CTyeHT CTymeHT npuMeHsieT
N-3. ITpumensiet VMH(MOPMaLIMOHHO- TpYMeHsieT HMH(}OPMaIMOHHO-
HMH(}OpMaLMOHHO- KOMMYHUKAaLIMOHHbIe | UHPOPMaL[MOHHO- | KOMMYHUKaL[MOHHbI
KOMMYHUKALIMOHHbIE | TEXHOJIOTHUH, HO KOMMYHUKALIMOHH | € TeXHOJIOTHUHU B
TEeXHOJIOTUU B WCIIbIThIBAET ble TeXHOJIOTUH, | pellleHUY THUIIOBBIX

peIleHUH THITOBBIX
3a/1au B 00/1aCTH
arpoOHOMMH.

3aTpy/iHeHUs B
TPUMEeHEeHUU JIaHHbIX
TeXHOJIOTHH B

HO OOITyCKaeT
HETOYHOCTHU B
NMpUuMeHeHHnn

pelieHrK TUIIOBBIX AdHHbIX

3a/1au B 00/1aCTH
arpoOHOMMH.




3a/]a4 B 00/1aCcTH TeXHOJIOTHI B

arpOHOMMUH. peleHn:
TUITOBBIX 33/a4 B
obmactu
arpOHOMMUH.

O1ueHOYHBIe MaTepUaJ/ibl U CPeJCTBA /i/if MPOBEePKHU C(POPMHUPOBAHHOCTH
KOMIIeTeHIUI

Moayas 2. MoJieKy/isipHbIe M LIUTO0/I0THYeCKHe OCHOBbI F€éHeTUKU

KoHTponkHast pabota
Jlokanu3saius B KieTKe U GYHKLMU HYK/IenHOBbIX KUca0T HK.
XVMHYEeCKHI COCTaB HYKJ/IEMHOBBIX KHUC/IOT.
Penyrukanms mosekyssl [JHK.
CucTema 3anvcy Hac/le[ICTBeHHON HH(pOpMaLiu.
YcoBus 1 MexaHU3M CUHTe3a HYK/IeMHOBBIX KUCIIOT.
CxopcTBO U 0o1/iuurs B ctpoeHnu mostekys JIHK u PHK.
CucTrema BOCIIPOU3BO/ICTBA HAaC/IeICTBEHHOW HH(OpMaLiH.
CBsi3b cTpOeHUs U QyHKLUKA HyK/I€MHOBBIX KUCIIOT.

L oOoNeU kA W=

Turnsl pepynnukanuu mosiekyJssl JJTHK.

10. MonekyJisipHasi Macca HyK/IEMHOBBIX KHACJIOT.
11.IToHsiTUE O TeHETUUYECKOM KOZe.

12.Cuctema 3anucu Hac/ieJICTBEHHOU UH(OpMaIiu.

13. Tpanckpunus

14.Crtpoenue resa.

15. Buapl, pyHkiuu u ctpoenue PHK.

16.CBolicTBa reHeTUUEeCKOIo KO/a.

17.Cuctema peanusaijyuy Hacjie/JCTBeHHON UH(POpMaLIUH.
18. TpaHcasanums.

19.CB#3b reHa v npuU3HaKa.

20.CTpoeHye reHa 3yKapuoOTUYeCKUX OpraHUu3MOB.
21.TloHsiTHE O TeHOMe, MJIa3MOHEe U TeHOTHUIIE.

22.06bemM reHeTUeCcKoi HH(OPMAIMK Pa3/IMYHOrO 3BOTFOI[MOHHOT'O YPOBHSI.
23. XapakTepuCTHKa reHOB LIUTOIIa3Mbl.

24. MexaHW3MbI PeryJisiliui paboThI TeHOB.

25. OnureHeTUueCKasi peryJsiiiusi paboThl TEHOB.

26. DopMupoBaHve reHOTUIIOB OpraHu3ma.
27.XapakTepuCTHKa I'eHOB siipa.

28. XapakTepuCTHKa pPeryasiTOPHOW 4aCTy TeHOB — /[)KaHK.
29.PaboTa reHOB B OHTOTeHe3e.

30.TeHeTrueckasi perynsiiys paboTbl reHOB.

31. Dtanbl opMHUPOBaHKSI XPOMOCOM.




32.YTo TaKoe K/IeTOUHbINM LJUK/I ¥ KaKOBa MPO/I0/DKUTEIbHOCTD ero 3TaroB?

33. Metios. [ToBesieHre XxpOMOCOM B mipoa3e 1epBoro JeneHusl.

34.KpoccuHroBep U ero OMOI0rMUeCKoe 3HaUeHHe.

35. [IBoiiHOe OT/I0ZI0TBOPEHUE

36. CTpoeHre XpOMOCOM.

37.Mopdonornueckue TUIBI XpPOMOCOM

38.BTopoe seneHne Meiio3a, oOpa3oBaHHe ramer.

39.1loBefeHrie XpOMOCOM TIPU MUTO3e.

40. MukpocrnoporeHe3 ¥ MakpOCIOpPOTeHe3 TIPU M0JI0BOM Pa3MHOK€HUU PaCTeHUM.

KosnokBuym

1. Wcropuueckue 3Tarbl (DOPMHUPOBaHHs TeHETUKU KaK HayKu. B uem Bbl BUAUTE
coOCTBeHHbIe 33/1auM U 1e/Td TI03HAHUS Kypca TeHeTUKHU?

2. Poib HyK/IEMHOBBIX KUCJIOT B JKU3He[eATeJbHOCTU OpPraHu3MOB U B Ilepejaue
Hac/ie[iICTBeHHOW HH(OpMaLUu.

3. OnemMeHTapHBIM COCTaB HYK/JIEMHOBBIX KHAC/IOT U COOTHOLIEHME MacChl OCHOBHBIX
3J1eMEeHTOB, BXOJSAIMX B UX COCTaB.

4. Tpunarun nocrpoenus [HK. Jlokanu3aiuu B K/ieTKe W pa3HooOpasye MOJIeKY

JHK. CyTb 1 TUIIBI ITpOLjecca peAyIlIvKaLiu.

CxopctBo 1 pa3nuuus B ctpoenuu U pyHkuusx PHK u [THK.

Pa6orsl []. YorcoHa u ®@. Kpuka.

CyTb s1B/IeHUs] TPAHCKPUIILIUUA. DTarlbl IpoLjecca.

3HaueHre CUHTe3a OeJika B MPOL[eCCe CBS3M «TeH-TIPU3HAK».

['enetnueckuii koa. CBOMCTBa KOJa.

Lo N w,

10. Drarmbl 6eJTKOBOTO CHHTE3a.

11. Turie! peryasiiuu 6eJIKOBOTO CHHTE3a.

12.Perynsaropnas pestenbHoCTh PHK. IToHsaTre o fykaHke.

13.4YT0 Takoe reH, reHOM, TeHOTUIT?

14. B yeM nposiB/IsieTCs reHeThuUeCcKas JeTepMUHaLUsA pUu3Haka?

15.TToHsiTHe O TPAHCIIO30HAX U UX PEryaTOPHON (QYHKLIUU.

16.Posib  K/I€TOUHBIX CTPYKTYP B  HaC/JeACTBEHHOCTU. ['eHbl sjpa, TeHbl
XJIOPOI/JIaCTOB, TeHbl MUTOXOH/IPUH.

17.YT0 Takoe XpOMOCOMBI, KAKOBA UX POJIb TIPU POCTE U Pa3MHOKEHUU PaCTeHU?

18.YTo Takoe K1eTOUHbIM LUK/ U KaKOBa MPOJ0/IKUTE/TbHOCTD ero 3TaroB?

19. Moneky/isipHble 0CHOBbI (HOPMUPOBaHUSI XpPOMOCOM U POJib B 3TOM MpoLiecce

1. ©e/KOB THCTOHOB.

20.Mopdonoruueckue TUMbI CTPOEHUSI XPOMOCOM C YKa3aHUeM TjiedeBbIX UH/IeKCOB

21.CtpoeHue XpoMOCOM. JTaribl ux (OpMUpOBaHUsi U MOpP(hOIOrUUecKre TUTIHI.

22.1loBejjeHre XpOMOCOM TIpA MUTO3e.

23.Meiio3. [loBeseHre xpomocoM B Tpodase repBoro jeneHus. Bropoe neneHuve
Meiio3a, oOpa3oBaHue TaMer.



24.KpoccuHroBep. BapuaHTbl KpOCCHHIOBepa, TeHeTUUeCKH KOHTpOJb Mpoljecca.
bronornueckoe 3HaueHve KpOCCHHIOBepa.

25.MuKpocrnoporeHes U MakpOCIIOpOreHe3 IpU T0JIOBOM pPa3MHOKEHWM pacTeHWM.
[IBoliHOE OT/I0ZI0TBOPEHUE.

TectupoBaHue

I'en - 3T0:

+Yuyacrtok moJsiekyel JIHK
Tpu HyKeoTuja

OpuH HYK/1€0TU]

[Ba HyKeoTHaa

CoctaB MonomepoB mosiekysn JHK u PHK orivuaerca apyr or jpyra
co/ilep)KaHueM:

A30THCTBIX OCHOBAHUI

+Caxapa 1 a30TUCTbIX OCHOBaHUM

Caxapa

OcTaTKoB (poCPOPHOM KUCIOTHI

JHK k/ieTku HeceT MH(OpMaLHIO 0 CTPOEHHU:
+beskoB

Yr/1eBo10B

JKvipos

BuramuHoB

K nypuHOBBIM a30THUCTBIM 0CHOBAHMAM, BxoAaamuM B coctaB [IHK oTtHocaTcs:
aZleHUH U TUMUH

ypaLW/I ¥ LUTO3WH

+a/leHVH U I'yaHUuH

LUTO3WH U TUMUH

MarepuanibHbIM HOCUTE/IEM Hac/1e;CTBeHHON HH(OpMaILUM B K/IeTKe sIB/ISIeTCA:
T-PHK

+IHK

u-PHK

p- PHK

Kosdpunuent Bugosoii cnepupuunoctu JTHK - 310 oTHOIIEHMeE:
A +1]

T+T

A+T

T+ 1

tA+T

I'+1

Cunte3 [IHK B siipe K/1IeTKH 0CyL|eCTB/IAeTCA ...



+B uHTepdaze
B npodasze

B MeTadase

B Tesiodhaze

Ecmu nykneorugnbiii coctaB JTHK - 3to I'TA IJAA, TO HYK/IeOTHAHBIM COCTaB M-
PHK oypert:

LT HAA

quy ryy

+HUTI'TT

I[TTIryy

K nepeMuauHOBBIM a30THUCTBIM OCHOBaHUAM, BxoaamuM B cocraB [IHK,
OTHOCSTCS:

aJIeHWH U TUMHUH

ypauW/I U LIUTO3WH

aJleHUH U TYaHUH

+TUMUH U LIUTO3UH

IIpouecc camoBocnpousBefenusas wmosiekysa JIHK, of0ecnmeuuBawomuii TOYHOE
KonupoBaHue renernvyeckon JJHK, Ha3biBaeTcs:

TpaHC/ISILUEen

+penuKarluei

TpaHCKPUIILIeH

peCcrHTe30M

JHK ot PHK ot/inuaercs a30TUCTBIMU OCHOBAHUAMMU:
TpeMms

+0ooHUM

JByMS

MaTEpl/IaJIbHI)IM HOCHUTe/IeM HaCJIEI[CTBEHHOﬁ anJopMamm B KJ/IeTKe fAAB/IfdeTCHA:
T-PHK
+ITHK
u-PHK

Tpumner cocrour:
W3 aMUHOKHUCJIOT
caxapa
+HYK/1€0TUZI0B
JIUTIA0B

JHK k/ieTku HeceT MH(OpMaLMIO 0 CTPOEHHH:
+6enkoB

yIJIeBOJI0B

JKUPOB

aMUHOKUCJIOT



u-PHK cuHTe3upyercs:
+ B a7pe

Ha pubocomax

B LjUTOIUIa3Me

B MUTOXOH/IPUSIX

A30THCTOE OCHOBaHHe YPaLWI BXOAUT B COCTaB:
+PHK

ITHK

Oenka

caxapa

Ha3oBuTte a30THCThIE 0CHOBaHUsI, Bxoasaue B coctaB PHK:
TyaHWH, LIUTO3WH, YpaLuI

+a/leHUH, T'YaHUH, LIUTO3WH, ypaLW/I

aJleHUH, TYaHWH, LUTO3UH, TUMUH

aJleHUH, TYaHUH, THMUH

B cocraB /JHK BX0UT a30TUCTHIX OCHOBAHUM:
ZiBa

+ueTsIpe

TpU

Cunte3 [IHK B K/ieTKe 0CYLI|eCTB/IAeTCA. ..
+ B ipodase

MeTo(daze

ruHTepdaze

ITepeHoc resernyeckoii nngopmanuu c JHK nHa u-PHK...
Tpanckpurnus

K mecty cuHTe3a 0e/1Ka aMHHOKHC/IOTHI JOCTAB/IAIOTCSL. ..
TpancrnioptHeie PHK

IIponecc camoyaBoenus moJsiexkya JTHK...
Peruinkauus
Beeoume Baw gapuaHm omeema

Yuactok mosekysibl JIHK, ciocoGHasi mnepeHOCUTh BK/IIOUEHHbIE B Hee TeHbI.

TpaHCIi030HbI

CBOJCTBO TeHeTHYECKOT0 Ko/Ja o0ecrneynBaTh KOJUPOBaHHE JAHHBIM TPHUILIETOM

TOJIbKO CBO€d aMUHOKHC/IOTHI Ha3bIBA€TCHl...
+0/IHO3HAYHOCTBIO

YHUBEPCA/IbHOCTBIO

BbIPOXK/IEHHOCTBIO

TPUTJIETHOCTBIO

IIponecc TPaHCKPUILIUK OCYLIeCTB/IAETCSA MOCPeCTBOM:



nepeHoca nHdopmaru u-PHK B prubocombl
+nepeHoca uHdopmaiuu ¢ JIHK Ha u-PHK
cuuTbiBaHusl “HPopMaumu ¢ u-PHK Ha p-ZIHK
riepeHoca uHdopmaiuu ¢ u-PHK Ha [IHK

Tpauncisanusa - 3To:
CUHTE3 SHEepPruu
+cuHTe3 Oeska
cuHTte3 u-PHK
cuHTe3 JIHK

I'eH - 3TO y4aCTOK MOJIEKY/IbI:
+ITHK

Oenka

n-PHK

T-PHK

CBOMCTBO reHeTHYECKOr0 Ko/ja 00ecreunBaTh KOJUPOBAaHHE 0JHOH aMHHOKHC/IOTHI
HEeCKO/IbKUMH TPHUIJIeTaMH Ha3bIBaeTCsl...

YHUBEPCA/IbHOCTBIO

OZHO3HAYHOCTBIO

+BBIPOK/IEHHOCTBIO

repeKpbIBaeMOCTbIO

TpaHcsanma - 310X
CUHTEe3 3Hepruu

+ cuHTe3 Oesika
cuHTe3 u-PHK
cuHte3 JHK

CBOJCTBO reHeTHYeCKOro Kojia o0ecreunBaTh KOJUPOBaHHe 0JJHOM aMHUHOKHC/I0ThI
HEeCKO/IbKUMH TPHIJIeTaMH Ha3bIBaeTCHl...

YHUBEPCATbHOCTBIO

0/IHO3HAUHOCTbIO

BBIPOJK/[€HHOCTBIO

YHUKa/IbHOCTBIO

KosimuecTBO aMHHOKHC/IOT, KOTOpoe OyJeT BK/IIOUeHO B COCTaB 0eJKOBOM
MoOJIeKyJbl, ec/ia MmoJieKysia [JTHK cocrout u3 300 HyK/1e0TH/10B:

150

15

+100

10

Yuacroxk JHK - 370:

MoOHOMep bOeska

MecTo CHHTe3a beska

+TeH, Kogupyoluii nHGOPMaLUI0 0 CTPYKType benka



Il1acTUAHYI0 HaC/1e/ICTBEHHOCTH 00eCIeunBaroT...
MuTOXOHApUH

Teopusi peryasinuu OHOCHHTe3a 0e/lKa B KJIETKe,
Mamo...
OnepoH

I'anionHbIe KJIETKH 00pa3yoTCs:
TIpY allOMUKCHCe

+TIpU Melio3e

B pe3y/ibTaTe MUTO3a

Mukpocnoporeses — 3T0 Mel03:
+B MbUIbHUKAX

B TIeCTHKaX

BereTaTUBHBIX OpraHax

MakpocnoporeHes — 3T0 Meio03:
B TTbJTbHUKAX

+B MeCTUKax

BereTaTUBHBIX OpraHax

pa3paborannas JKakoOom u

KOH'I)]O[‘aI.[l/lH 1 00MeH roMoJ/IOrHYHBIMH Y4aCTKaMH1 XpOMOCOM MMPOUCXOJUT:

B rpoaze MUTO3a
+B npodaze 1meiio3a
B rpoda3se 2 Meiio3a

Buosiornueckoe 3Ha4eHHe MUTO3a 3aK/II0YaeTCA:
+ B COXpaHeHMH TIOCTOSHCTBA YKC/Ia XPOMOCOM
00pa30BaHUH MOIOBBIX K/IETOK

obecrieueHNM OMOIOTMUECKOTO pa3HOOOpa3us

JKu3HeHHBIH LUK/ KJIeTKH COCTOUT:
13 Meiio3a 1 uHTepdaskbl

+uHTepda3bl U MUTO3a

MHTO3a U Meiio3a

I'eHeTHUYECKH H/IeHTHYHbIE K/IETKH 00pa3yoTCcs:
+IpU MUTO3€

1pU Melio3e

NIPY aMUTO3€

B pe3ynbTaTe MUTO3a M3 OAHOM KJ/IETKH MO/Iy4aeTcs:
+2

3

4

KieTku 3HA0CIEpMa HMEIOT HA0OpP XPOMOCOM:



rariouIHbIN
JATIIOVTHBIN
+ TPUIJIOUIHbIN

MuKpocnopsl cojiep)kaT Habop XpoMocoM:
+rarnouIHbIN

JTATIIOUTHBIN

TPUILIOW/THBIN

Makpocnopsl coiep>xaT Habop XpoMocoMm:
+ rarnouHbIN

JTUATIIOUTHBIN

TPUIJIOUHBIN

Tumn geneHus, He CONPOBOK/AIIUNCA PeAyKIHed XPOMOCOM:
+ MHUTO30M

Mer030M

aMUTO30M

CnusiHMe OJHOr0 CIepMHA C SUIEK/IeTKOHM, a /pyroro-c sifjpomM
KJIETKH - 3TO:

CUHAIICUC

+ JIBOMHOE OI/IOJ0TBOPeHUe

TOJIACIIePMUS

Y cTaHoBHuTE MOC/Ief0BaTeTbHOCTD (a3 MuTO3a:
npodasa, Tesnodasa, Metadasa, aHadasa
+mnpodasa, Metadasa, aHadasa, Tesodasa
npodasa, aHadasa, Metadasa, Tesodasa
MeTada3a, aHada3za, Tenodasa, npodasa

JKu3HeHHbIN UK/ BBICILIEr0 PacTeHMsI:
5. Cems#

1. Cnopodur

2. F'ameTouTt

4. 3urora

3. Metio3

Teopuro onepoHa pa3padoTaim yueHble:
+®. )Kakob u K. MoHo

®. Kpuk u ®. )Kakob

. Yorcon u JK. MoHO

®. Kpuk u [l. YoTtcoH

MuKkpocnopsl cojepxaT Habop XpoMocoMm:
TPUIJIOUHbBIN

+rarnouIHbIN

JUTIIONTHBIN

LleHTPa/IbHOMN



TeTparyIONuIHbIN

OCHOBHOe YK CJI0 XPOMOCOM 0003HAYAIOT C/IEAYIOIUM 00pa3oMm:

+2n
Y

X

Y, X

YKaxuTe K0/IM4eCTBO XpoMaTuj B XpoMOCOME B HAUd/1e MUTO3d:

+1Be
yeTbipe
o/lHa
TpU

XpomocomHas abeppanusa 12345 =>1232345 Ha3bIBaercs:

VHBepcuen
TpaHC/I0KaLyen
+IyTTMKaluyen
Jleneriien

Melio3 o0ecrieunBaeT

["anyiongHbIN

XpomMocoMBI onpe/ie/IsIIOIHe T0J1 0CO0H HAa3bIBAIOT

IlonoBrie

Habop xpomMocoM

B pe3y/sibTaTe OM/10/J0TBOPEHHUsI ABYX MOJIOBBIX K/IETOK 00pa3yercs

3urora

Tabmua 3.2 — Kpurepuu orjeHK c()OpMUPOBAHHOCTH KOMIIeTeHIUH

KO,Z[ 1 HAMMEeHOBadHHEe

Kpurepuu orjeHrBaHust cOpMUPOBaHHOCTH KOMITeTEeHLUIA

WH/IMKaTopa (yacT KOMIeTeHLU)
JOCTHKEHUSs Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
KOMIIeTeHLIUM (4acTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITEeTEeHLI1H) OL[eHKe OL[eHKE OL[eHKE «OT/IAYHO»
«y[I0BJIETBOPUTEJILHO «XO0poLLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMaIbHOIO
MaKCUMaJIbHOTO MaKCUMaJIbHOTO banna
bania bamia
OIIK1. CryzeHT CryneHT CryneHt
na-1. JIeMOHCTpHPYeT JIeMOHCTpUPYeT | IeMOHCTPUpYeT
HemoHcTpupyeT 3HAHUS] OCHOBHBIX 3HAHUS OCHOBHBIX | 3HAHWE OCHOBHBIX
3HaHHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTHUUeCcKux U MaTeMaTHUYeCKUX | MaTeMaThuYecKuXx,
MaTeMaTHUYeCKHUX, eCTeCTBeHHBIX HayK, | U €CTeCTBEHHBIX | eCTeCTBeHHOHayuH
eCTeCTBeHHOHAyUHbIX | HO UCTIBIThIBAET HayK, HO bIX U
u 3aTpy/iHeHus B JIOTTyCKaeT obmernpodeccruoHan

obmienpodeccruoHa-

IIPUMEHEHKWH JdHHBIX

HeTOYHOCTHU B

bHBIX OUCLIWIT/INH,




JIBHBIX OV CLUITINH,

3aKOHOB [I/Is]

MMpUMEeHEeHNN

HEOOXOANMBIX IS

HE0OXOJUMBIX /IS pelleHus [@HHBIX 3aKOHOB | pelleHUs] TUITOBbIX
pellleHrst TUITOBBIX CTaH/apTHBIX 3a7,a4 B | [/Is1 peLlueHust 3aziau B 00nactu
3a7au B 06macTu arpoHOMUU CTaH/apTHBIX arpOHOMHUH.
arpOHOMUU. 3a/la4 B
arpoOHOMUU
OIIK-1. Crygent ucnonb3yer | CTyzeHT CryzneHt
N-2. Ncnions3yer 3HAaHUSI OCHOBHBIX HCIIO/Ib3YyeT HCII0/Ib3yeT 3HaHne
3HaHUS OCHOBHBIX 3aKOHOB 3HaHKs OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaTU4YeCKUX U 3aKOHOB MaTeMaTHYeCKUX,
MaTeMaTU4eCKuX U eCTeCTBeHHbIX HayK, | MaTeMaTUYeCKHUX | eCTeCTBeHHOHAayuH
eCTeCTBEHHbIX HayK | HO UCTIbIThIBAET Y eCTECTBEHHBIX | bIX U
J/1s1 pereHust 3aTpy/iHEeHUs B HayK, HO obmernpodeccruoHan
CTaHJapTHBIX 33/la4 B | IPUMEHEHUM JJaHHBIX | JOIyCKaeT BHBIX JUCLUIVIVH,
arpOHOMMUU. 3aKOHOB /14 HETOYHOCTH B HEOOXOJUMBIX AJIs
pelleHus NIpUMeHEeHUU pellleHrs] TUMTOBBIX
CTaHAAPTHBIX 33/la4 B | JaHHBIX 3aKOHOB | 3371a4 B 00/1aCTH
arpoOHOMHUU JJ11 peLeHust arpOHOMHUU.
CTaH/apTHBIX
3a/lau B
arpoOHOMHUU
OIIK-1. Crynent npumensier | CTyeHT CTymeHT nnpuMeHsieT
N-3. [IpumeHsieT HMH(OpMaLMOHHO- TpUMeHsIeT HMH(OpPMaLIMOHHO-
HMH(pOpPMaLMOHHO- KOMMYHHMKALIMOHHbIE | UH(POPMALIMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHUKALIMOHHbIE | TEXHOJIOTUH, HO KOMMYHMKALIMOHH | € TeXHOJIOTHUU B
TeXHOJIOTUU B VICIIBITBIBAeT ble TeXHOJIOTMY, | pellleHUH TUIIOBBIX

pellIeHUH THUTTOBBIX
3a/1au B 00/1aCTH
arpoOHOMMH.

3aTpy/JHEHUS B
TIPUMEHEeHHNH JJaHHBIX
TeXHOJIOTUH B
pellleHHUY TUTIOBBIX
3a/1au B 00/1aCTH
arpOHOMMUH.

HO JIOTTyCKaeT
HETOUYHOCTHU B
TIpUMeHeHUU
JTAHHBIX
TeXHOJIOTUU B
pereHrun
TUIIOBLIX 3a71a4 B
obactu
arpOHOMMUHU.

3a/1au B 00/1aCTH
arpOHOMMUH.

OueHouHbIe MaTepUaJibl U CPeJCTBA A/ IPOBePKHU c()OpMHUPOBAHHOCTH

KOMIIeTeHIUHI

Moayab 3. OCHOBBI THOPH/A0/IOTHYECKOT0 aHA/TK3a

KonTposbHas paborta

. [aliTe ompeiesieHrie MOHATUN «OMO3UT'OTHBIA OPraHU3M».

. [aiiTe onpeiesieHre TIOHITUN «T€TePO3UTrOTHbIA OPraHU3M».

1
2
3. UTo rnoHUMaeTcsi 10/] aHaIU3UPYIOLUM CKpelliuBaHueM?
4

B uem cocTosiT ocobeHHOCTH To/[xoa MeH iesist K U3yueHuro THOpui0B?




B yeMm CyIIHOCTb 3aKOHA YMCTOTHI FaMeT U POJib Mei03a B ero OCyIleCTBIeHUU?
OcCHOBHBIe TIOHATHSL ¥ TEPMUHBI, IPUMeHsieMble TIPY TUOpUU3al[iH.

YTo noHMMaeTcs 1oj, BO3BPaTHbIM CKpeIUBaHUeM?

B yeM CyTb MeH/ieJIeBCKOTO 3aKOHa eZIMHO00pa3usi epBOro MOKOJIeHUs?

Lo N w;

OCHOBHbIe TEDMUHBI U CUMBOJIbI, TIPUMeHsieMble B THOPH/I0/IOTUUeCKOM aHaju3e.

10.OcobeHHOCTH THOPUOIOTHYECKOTO aHA/IK3a.

11.3aKOHOMEPHOCTH  HE3aBHCHUMOrO  HAC/Ae[iloBaHUS  TIPU  TOJMTHOPUIHOM
CKpel[MBaHUM U Oroornueckoe 060CHOBaHUE 3TUX 3aKOHOMEPHOCTEH.

12.TIpaBuia oTOOpPa TOMO3WTOTHBIX TEHOTHIIOB TIpU [AW- W TOJUTHOPHIHOM
CKpeILLMBaHUMU.

13.Turnbl cKpelBaHusl — IpsIMble, peLIUTIPOKHBbIE.

14.PacmieriieHre TUOPUIOB BTOPOTO TIOKOJIEHUS TIpU [U- W TPUTMOPUIHOM
CKpeILMBaHUH.

15. CoBpeMeHHbIe TTpaBH/ia THOPHIOIOTMUECKOTO aHa/T|3a.

16. Turnsbl cKperBaHusl.

17. laTtb MO/IEKyIIPHO-TeHeTHUYeCKOe 000CHOBaHMeE SIBJIEHUS B3aUMO/IeNCTBUSI T€HOB.

18. BHyTpHasnenbHble B3aUMO/|eMCTBUS Te€HOB.

19.TTonsiTre 06 snmcTase.

20.006bsicHUTe, KakKMM 00pa3oM TMpH CKPeL[UBAaHUM [BYX Oe/I0I[BETKOBBIX COPTOB
NTbHA MOYKHO TIO/TyYMTh TIOTOMCTBO C TO/TyOBIMU IIBETKaMH?

21.Turbl B3aUMOJENCTBUSI.

22.MexxannenbHble B3aUMO/IENCTBUS T€HOB.

23.11oHaTHe 0 KOMIIJIEeMeHTapHOCTH.

24. fBneHuss MHOXXeCTBEHHOI'O arvieiu3Ma.

25. Tunbl nonvumepu (ajarTUBHAS U HeaJJUTUBHAS MOJIMMepHs).

26.T1oHATHE O KPUTEPHUHU X° (XU-KBaJpar).

27.MeTovKa pacyeTa TIOKa3aTesl XW-KBafipaT i OLEHKA THOPHIOB BTOPOTO
TIOKOJIEHUS TIPY Pa3/IMUYHbIX BapyuaHTaX CKpelBaHus.

28./1aTb 3ak/r0oueHWe O XapakTepe Hac/le[JOBaHHWs [OKa3aTessl BbICOTa pacTeHUs y
pku copra UYynmaH, ecid TpPW  anpobaliuyd  yCTaHOBEHO, UTO B IIOCEBaxX
BCcTpeuatoTcs 7 (peHoTUnoB mo BeicoTe 180,156, 132,108, 84, 60, 36 cwm.

29.T'eHeTHUeCKUM aHa/IU3 TIPU MOJIMMEPHOM HacJ/ie[JOBaHWH MPH3HAKOB:

30. fiBneHue CLeT/IeHHOTO Hac/ieJOBaHUS.

31.0mnpeneuTs  XapakTep  Hac/ieloBaHUSl  TPU3HAKOB  TIPU  CLeIJIeHHOM
HacJ/leI0OBaHUH.

32.PemmTh 3a7jauy 110 MOJIEKY/IIPHBIM OCHOBAaM Hac/leICTBEHHOCTH.

33.Pemmth 3a7auy 10 TMOPUAM3AI[MN CETbCKOXO035HCTBEHHBIX pacTeHH Ha OCHOBe
MOHOTUODPUTHOTO CKpEIUBaHUSI.

34.Permmth 3a/auy 10 TUOPUAM3AI[MN CETbCKOXO035HCTBEHHBIX pacTeHH Ha OCHOBe
TUTUOPUIHOTO CKpeIMBaHUSI.

35. PelltuTh 3a/1auv Ha TPUTHOPHUIHOE CKpeIlBaHue.



36.PemmTh 3a7auy M0 TMOPUAM3AI[MH CETbCKOXO035HCTBEHHBIX pacTeHH Ha OCHOBE
KOMIL/IEMEHTapPHOT 0 B3aUMO/IeHCTBUS [BYX Tap HeaslJle/IbHbIX Fe€HOB.
37.PeunTh 3ajjauy 1o rubpuUAN3alii CebCKOXO035MCTBEHHBIX PaCTeHW Ha OCHOBE
3MUCTAaTUUECKOT0 B3aUMO/IeHCTBUS IBYX Tap Heaslle/IbHbIX T€HOB.
38.PewuTh 3afauy 1o rubpuan3alyy CenbCKOXO035MCTBEeHHbIX pacTeHU Ha OCHOBE
MOIMMEPHOT0 B3aUMO/I€eUCTBUS T€HOB.
39.Pemmmth 3a7auy 10 TMOPUAM3AI[MN CETbCKOXO035HCTBEHHBIX pacTeHH Ha OCHOBe
MOJIMMEPHOT0 B3aUMO/IEUCTBUS T€HOB.
40. PemmTh 3a/jauy MO CTaTUCTUUECKOU OLIEHKe pacIllerieHus.
BapuaHThI 3a/jau TIpe/iCTaB/ieHbl B yueOHOM mocobun «['eHeTHKa: cOOpHUK 3ajau
rmo oOIell reHeTWKe W TEeHETHKE Ce/bCKOXO3MCTBEHHBIX pacTeHuid / coct. W.A.
MarapyeBa. — Koctpoma: KI'CXA, 2008. -118 c.»

NupuBuayansHoe 3a7iaHue

1. BriBesieHHe HOBOTO cOpTa KapToders Ha OCHOBE BHYTPUBH/IOBOTO
MOJTUTUOPUHOTO CKPeIlBaHusI.

2. BhiBeJieHME HOBOT'O COpPTa KamyCThl HA OCHOBE BHYTPUBHIOBOTO MIOJTUTHOPUIHOTO
CKpelLlUBaHUs.

3. BhiBeJieHMEe HOBOT'O COpPTA PXXM Ha OCHOBE BHYTPUBU/IOBOT'O TIOJTUTUOPUTHOTO
CKpelLlUBaHUs.

4. BbiBejileHHe HOBOTO COPTa CBEKJ/IbI HA OCHOBE BHYTPUBH/IOBOTO MTOJTUTUOPUTHOTO
CKpeLLUBaHUS.

5. BbIBefieHre HOBOTO COpPTa COM HAa OCHOBE BHYTPHUBH/OBOTO TIOJTMTUOPHUHOTO
CKpeLLUBaHUS.

6. BriBeeHre HOBOIrO COpTA MIIEHULIbI HA OCHOBe BHYTPHUBU0BOIO
MOJIMTUOPUIHOTO CKPeIlBaHusl.

7. BbIBeZieHMe HOBOTO COPTa K/ieBepa Ha OCHOBE BHYTPUBU/IOBOTO TIOJTUTUOPUHOTO
CKpeLLUBaHUS.

8. BriBeJeHMe HOBOTO COPTAa OBCA HA OCHOBe BHYTPUBH/IOBOTO MOJIMTMOPUAHOTO
CKpeLLUBaHUS.

9. BhiBefieHHEe HOBOTO COpPTa s’TUMEeHSI Ha OCHOBe BHYTPUBHAOBOTO MOIMTUOPHUAHOTO
CKpelLlUBaHUs.

10. BbiBeieHre HOBOTO COPTa pyca Ha OCHOBE BHYTPUBHUOBOTO IMOIUTHOPHIHOTO
CKpelLlUBaHUs.

11. BoiBeieHrie HOBOTO COPTa MOPKOBH Ha OCHOBE BHYTPUBH/IOBOTO TTOJIUTUOPUIHOTO
CKpeLLUBaHUS.

12. BeiBefieHrie HOBOT'O COPTa JyKa Ha OCHOBE BHYTPHMBU/IOBOTO MOJTUTUOPHUIAHOTO
CKpeLLUBaHUS.

13. BeiBefieHrie HOBOT'O COPTa UeCHOKA Ha OCHOBE BHYTPHMBU/IOBOTO MOJUTHOPHAHOTO
CKpelLlBaHUs.

14. BeiBejleHrie HOBOTO COpTa JIbHA-0/T'YHL]a HA OCHOBE BHYTPHUBU0BOIO
MOJIMTUOPUIHOTO CKPeIlBaHusl.



15. BeiBeieHre HOBOT'O COpTa JibHA MaC/JIMYHOTO Ha OCHOBE BHYTPHMBHU/0OBOI'O
MOJIMTUOPUIHOTO CKPeIlBaHusl.

16. BriBefieHrie HOBOTO cOpTa KapTodersi Ha OCHOBe BHYTPUBHU/IOBOTO
MOJIMTUOPUIHOTO CKPeIlBaHusl.

17. BoiBeieHrie HOBOTO COPTa MeTYHWU Ha OCHOBe BHYTPUBH/IOBOTO MOTUTUOPHUAHOTO
CKpeLLUBaHUS.

18. BeiBeieHre HOBOT'O COpTa IJIaM0/IyCca Ha OCHOBE BHYTPUBU0BOI'O
MOJTUTUOPUHOTO CKPeIlMBaHusI.

19. BriBefieHre HOBOTO COPTa JIyKa Ha OCHOBe BHYTPHUBHIOBOT'O TIOJIMTUOPUIHOTO
CKpeL1BaHuUs.

20.BriBeieHMe HOBOT'O COpTa MPOCa Ha OCHOBE BHYTPUBHUIOBOTO ITOTUTUOPHIHOTO
CKpeL1BaHuUs.

21.BbIBefieHre HOBOTO COpTa siI0JIOHM Ha OCHOBE BHYTPHUBH/OBOTO ITOTMTHOPUIHOTO
CKpeLLUBaHUS.

22.BbIBefieHre HOBOTO COpPTa BUIITHA Ha OCHOBE BHYTPUBHZIOBOT'O TTOJIUTHOPHHOTO
CKpeLLUBaHUS.

23.BriBeieHre HOBOTO copTa apby3a Ha OCHOBe BHYTPUBHOBOTO ITOJIUTHOPHUIHOTO
CKpeL1BaHUs.

24.BbiBefieHre HOBOTO cOpTa KapTodeJisi Ha OCHOBe BHYTPUBU/I0BOTO
MOJIMTUOPUIHOTO CKPeIlBaHusl.

25.BbiBeJileHre HOBOI'O COPTa 3eMJISHUKU Ha OCHOBE BHYTPHUBUI0BOTO
MOJTUTUOPUHOTO CKPeIMBaHusl.

26.BbiBeieHe HOBOT'O COPTAa Ma/IMHbI HA OCHOBE BHYTPUBHUI0BOTO MOIUTHOPHUIHOTO
CKpeLLUBaHUS.

27.BbIBe[ileHre HOBOT'O COPTA €)KeBUKU Ha OCHOBE BHYTPHUBHUZIOBOTO IMOTMTHOPHUIHOTO
CKpeL1BaHMUs.

28. BriBeieHre HOBOT'O COPTa CMOPOJAWHBI HA OCHOBE BHYTPUBHI0BOT'O
MOJTUTUOPUHOTO CKPeIlMBaHusl.

29.BbiBeieHHe HOBOTO COPTa TOMaTra Ha OCHOBe BHYTPHUBH/IOBOTO MOJUTUOPUAHOTO
CKpeLLUBaHUS.

30. BeiBeZieHre HOBOTO COpTa OTr'yplia Ha OCHOBe BHYTPHUBH/IOBOTO MOJUTUOPUAHOTO
CKpeL1BaHUs.

31.BriBefieHre HOBOT'O COPTa rOpoXa Ha OCHOBE BHYTPUBH/IOBOTO MOJIUTUOPHUIHOTO
CKpeL1BaHuUs.

32.BbiBeieHre HOBOT'O COPTa Iepiia Ha OCHOBe BHYTPHUBU/OBOTO TIOJTUTUOPHUHOTO
CKpeLLUBaHUS.

33.BbiBefieHre HOBOTO COpTa KabaukoB Ha OCHOBE BHYTPHUBU/JOBOTO
MOJTUTUOPUHOTO CKPEeIIBaHusI.

34.BbiBeieHHe HOBOTO cOpTa Oak/ia’kaHa Ha OCHOBe BHYTPUBH/IOBOTO
MOJIMTUOPUIHOTO CKPeIlBaHusl.

35. BriBe/ileHre HOBOT'O COpPTa 00/IeNMXH Ha OCHOBE BHYTPHUBHUZOBOTO
MOJIMTUOPUIHOTO CKPeIlBaHusl.



36.BbiBeieHre HOBOTO COPTa UPTH Ha OCHOBE BHYTPHUBU/IOBOTO IMOTUTUOPHIHOTO
CKpeL1BaHuUs.

37.BbiBe[ileHre HOBOT'O COPTa BUKH Ha OCHOBE BHYTPUBH/IOBOTO TTOJTUTUOPHUIHOTO
CKpeL1BaHuUs.

38.BbiBeJieHre HOBOI'O COPTa THOJIbIIAHOB Ha OCHOBE BHYTPUBH0BOI0
MOJTUTUOPUHOTO CKPeIBaHusI.

39.BriBeieHre HOBOTO cOpTa 6eroHMI Ha OCHOBE BHYTPUBHOBOI'O TTOIMTHOPH/IHOTO
CKpeLLUBaHUS.

40.BbIBeileHHe HOBOTO COPTA JIFOITMHA HA OCHOBE BHYTPUBH/IOBOTO TTOJIUTHOPHUIHOTO
CKpeL1BaHuUs.

41.BbIBeieHre HOBOT'O COPTa IOZCOJIHYXa Ha OCHOBE BHYTPUBHIOBOI'O
MOJIMTUOPUIHOTO CKPeIlBaHusl.

42.BbiBeieHre HOBOT'O COPTa 3eM/ISTHUKHM CaZloBOM Ha OCHOBe BHYTPHUBUZ0BOTO
MOJTUTUOPUHOTO CKPeIlMBaHusI.

43.BbiBeJileHHEe HOBOT'O COPTA AIHKA Ha OCHOBE BHYTPUBH/IOBOTO TIOJUTHOPHUHOTO
CKpeLLUBaHUS.

44.BbIBe/ileHHe HOBOTO COPTa CUPEHW Ha OCHOBE BHYTPUBH/IOBOTO TTOJTUTUOPUTHOTO
CKpeL1BaHUs.

45.BbIBe/ileHHe HOBOTO COpPTa /i Ha OCHOBE BHYTPUBHIOBOTO ITOIUTUOPHUIHOTO
CKpeL1BaHuUs.

46. BbIBejleHHe HOBOT'O COPTa T'eOpriHa Ha OCHOBe BHYTPUBHOBOTO TTOJIMTHOPH/HOTO
CKpeLLUBaHUS.

47.BbiBeJieHHe HOBOTO copTa (hjlIokca Ha OCHOBE BHYTPHUBH/JOBOTO TTOTUTHOPUIHOTO
CKpeLLUBaHUS.

48.BbiBe/ileHHe HOBOTO COpPTa K/TFOKBBI Ha OCHOBE BHYTPUBU/IOBOTO TIOJTUTUOPUJHOTO
CKpeL1BaHMUs.

49.BbIBe/ileHHe HOBOTO COPTa YePHUKH Ha OCHOBE BHYTPUBH/IOBOT'O TIOJTUTUOPUTHOTO
CKpeLLUBaHUS.

50. BrIBeieHrie HOBOTO COpPTa repaHy Ha OCHOBE BHYTPUBHZIOBOT'O TTOJIUTHOPHHOTO

CKpeLLUBaHUS.

I1aaH pabombl 0415 8bINOAHEHUS UHOUBUOYA/TbHO20 3A0AHUS

Br160p Ce/ibCKOX0351iCTBEHHOTO PACTeHUS.

3HAaKOMCTBO C MMEKLLUMCSI COPTOBBIM MaTepHasiOM.

CocraB/ieHUe X035IMICTBEHHOW MO/ie/IM HOBOT'O COPTa.

e

3yueHune reHeTUUECKOTO OaHKa /IaHHBIX O XapaKTepe ZeTePMUHALIUN U
Hac/ie/JoBaHusl XKeJlaeMbIX TTPU3HAKOB.
CocraB/ieHUe reHeTUUeCKOM (hOpPMY/IbI )KeJlaéMOro CopTa.

o

[Togbop poguTeNnbCKUX Map — UCTOUHHUKOB COOTBETCTBYIOIIUX T€HOB.

7. BbiOop THMa CKpelljuBaHUs U MPOBe/ieHNe TPSIMbIX U PELIUTTPOKHBIX
CKpell[MBaHUM.

8. Omucanre rubpuoB MepBOTo MOKOJIeHUs.

9. Boibop THIA CKpelyBaHus Ji/1s Moay4YeHusi TMOPHI0B BTOPOTO MOKOJIEeHUSI.



10. Ananmu3 rubpuioB BTOpOro rmokosaeHus. OnpeeneHre 06beMa BLIOOPKHU [j1a
TIpoBeZieHrs 0TOopa He0OXOAMMOT0 KOJTMUeCTBa HYKHbBIX (peHOTUTTHYeCKuX (HopM.

11. Onucanwue Tiporieiypbl 0TOOPA AJ1st TIOUCKA TOMO3UTOTHBIX T€HOTHUIIOB.

12.TlonyueHue ruOpU/IOB TPETHETO ITOKOJEHHUS] U OTOOP TOMO3UTOTHOTO TIOTOMCTRBA.

KosmokBuym
1. Posib  K/IeTOUHBIX CTPYKTYp B  HaC/JeACTBEHHOCTU. [I'eHbl sjpa, TeHbl
XJIOPOIJIaCTOB, TeHbl MUTOXOH/IPUM.
2. CTpoeHre XpoMOCOM. JTarbl UX GOPMUPOBaHUS U MOP(OIOTUUeCKre TUTIBI.
3. IloBeneHure XpoMOCOM IIPU MUTO3e€.
4. Metios. [loBeneHre xpoMocoM B mpodase mepBoro JeneHusi. Bropoe feneHuve
Melio3a, oOpa3oBaHue ramer.
5. KpoccunroBep. BapuaHTbl KPOCCHMHTOBepa, reHeTHUYeCKHil KOHTPOJIb Ipoljecca.
buosiornueckoe 3HaueHve KpPOCCUHIOBepa.
6. MukpocrioporeHes ¥ MakKpOCIIOpPOTeHe3 TIpU T0JIOBOM Pa3MHOKEHWH pacTeHWM.
J[1BOMHOE OMJIOAOTBOPEHME.
7. T'eHeTHyeckasi CTpyKTypa CeMeHU pacTeHHUH.
8. OcHoBHBbI€ T0/I0’)KEHHUsS] XDPOMOCOMHOM TEOPUU Hac/ie[[CTBEHHOCTH.
9. XpoMocoMHas [jeTepMUHALMS 110718 Y )KUBOTHBIX U paCTeHUM.
10.T'eHeTHUecKre OCHOBBI U3MeHUHMBOCTU. Kiaccudukaiiys BUi0B U3ME@HUHBOCTH.
11. XapakTepucTHKa U 3HaueHHe (peHoreHeTHUUeCKOW U3MEeHUNBOCTH.
12.TloHsiTie 0 KOMOMHALIMOHHOW N3MEHUMBOCTH.
13.OcHoBHble nipaBuia MeHzens.
14. CoBpemeHHbIe TIpaBu/Ia IPOBeJeHNsI THOPUA0IOTHUeCKOTO aHa/Tn3a.
15.Tunbl CKpelBaHWs — MpPsIMble, PeLIUIIPOKHbIe, aHa/JIW3UpYIOLe, BO3BpaTHbIE
CKpelLlBaHUsl.
16.MoHorubpuaHoe 1 AUTUOpUAHOe CKpelBaHue.
17.TlomurubpuHOe CKpelyBaHue.
18.BHyTpuasienbHble U MeyKasie/ibHble B3auMO/IeHiCTBUE TeHOB:
— MHO>KECTBEHHbIW ajulesnu3M;
— KOMIUIEMeHTapHOCTb;
— 3IIMCTa3;
— NOJIUMepus.
19.OcobenHoCTH Hac/ie[OBaHUsI KOJIMUeCTBEHHBIX TIPU3HAKOB.
20.Pacuet KpuTepus Xxvu-KBajpar.
21.CueruvieHHOe HaceOBaHuUe.
22.1luroryiasmaTruyeckas Hac/1eICTBEHHOCTb.
23.23.PemiTh 3a/jauy MO TUOpUW3ALIMKM CEIbCKOXO3AMCTBEHHBIX pPACTeHHWH Ha
OCHOBe IUTUOPUHOTO CKpeIUBaHMUSI.
24.Pemmth 3ajjauy 10 THOpPUAU3ALMU CEeTbCKOX03WCTBEHHBIX PACTeHUH Ha OCHOBE
MOJIMMEPHOTO B3aUMO/IEMCTBUS T€HOB
25. Pertmth 3aiaun Ha TPUTHOPUHOE CKpellliBaHMe.
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26.PemmmTh 3a/1auy 10 TMOpHAW3alM CEJTbCKOXO035MCTBEHHBIX PACTEHUM Ha OCHOBE
JUTHOPUHOTO CKpeIWBaHWS U KOMITJIEMEHTapHOTO B3aMMO/IeHCTBUSL ABYX Tiap
HeaJl/1e/IbHbIX T'eHOB.

27.PemmmTh 3a/lauy 10 TMOpHAM3alMM CeTbCKOXO035MCTBEHHBIX PACTEHUM Ha OCHOBE
JUTHOpUHOTO CKpellMBaHUSI M SIHCTaTUYeCKOT0 B3auUMOJENCTBUS [JBYX Tiap
HeaJl/le/IbHbIX TeHOB.

28.PelliTh 3a/jauy M0 rubpuAM3aliM CebCKOXO035HMCTBEHHBIX PAacTeHU Ha OCHOBe
MOIMMEPHOT0 B3aUMO/IeUCTBUS T€HOB
BapuaHTbI 3a/jau npe/icTaB/ieHbl B yueOHOM rocobuu «['eHeTrKa: cOOpHUK 3a/au

o0Ilel reHeTHKe U TeHEeTHKe CebCKOXO3MCTBeHHBIX pacTeHud / coct. U.A.

Marapyesa. — Koctpoma: KI'CXA, 2008. -118 c.»

TecmuposaHue

DeHOTHII — 3TO COBOKYITHOCTh:

reHOB OpraHv3ma

+ BHEIIHUX MPU3HAKOB U CBONCTB OpraHu3Ma
TeHOB Yy 0C00el JJaHHOM MOy /ISLUU
s1/1ePHbIX T€HOB

AnnenbHbIe reHbl — 3TO:

reHbl, HaXoJAIIreCd B pd3HbBIX XpOMOCOMAX

reéHbl, HaXo4dIrecsa Ha pa3HbIX YPOBHAX 'OMOJIOTHYHBIX XpPOMOCOM

+ r'eHbl, Haxosl1ecss B OJHOM U TOM ke JIOKYyCe I'OMOJIOTHYHBIX XpPOMOCOM
r'eéHbl, HaXOoJdIIreCd B HerOMOJIOTHYHBIX XPOMOCOMax

Ha3oBuTe 0CHOBHOM MeTOJ MCC/Ie/JOBaHHS 3aKOHOMEPHOCTEeH Hac/1eACTBEHHOCTH U
U3MEeHYUBOCTH, NpuMeHeHHbIH I'. MeHpaeem.

LIUTOJIOTMUeCKUH

reHeanoruueCcKum

+ rubpUAOIOrNUeCKUi

LUTOreHeTUUeCKUI

Ilpu ckpempuBanuu AA X aa B IePBOM MOKO/IEHHU TPOSIB/ISIE€TCS:
He3aBUCUMOe Hacjie[oBaHue

+ eiHOOOpa3ue

paciiieriieHue

KOMIIIEMEHTapHOCTh

KomuectBo ¢eHorunoB B F2 mpu ckpemnjuBanuM AA X aa B c/ydae IOJIHOTO
AOMHUHHUPOBAHUA:

1
+2
3
4



I'ameTsl, KoTOpBIE 00pa3yet gurerepo3urora AaBs:
+AB, Ab, aB, ab

Aa, Bb

AB, ab

Tunbl raMeT y 0CO0M C TeHOTHIIOM A1 a1 A2 a2
Ara;, Az az

A1 Ay a1a2

+A1 Ao, A1 az, a1Ap aiaz

Y cmmBbI (2n = 14) rameTsl € peyI{UPOBaHHBIM HA00POM HMEIT XPOMOCOM:
28
+7
14

Oco0H, B mMOTOMCTBe KOTOPHIX He O0OHapy)XeHO pacllenyieHusi MpPU3HaKa,
Ha3bIBaAMOT. ..

+ rubpUIHBIMU

TOMO3UT'OTHBIMU

reTepo3UTrOTHBIMU

Ykakute ramernl, 06pa3yembie reHoTunom Aa BB.
AB, BB

+AB, aB

Aa, BB

Pacinerienve o reHoTHIy [IPU aHA/IU3UPYOLeM CKpeniuBaHuu AaBB X aaBB:
3:1

1:1

+1:1:1:1

K Bo3BpaTHOMY CKpelliBaHHUI0 OTHOCUTCA CKpellBaHue TUIa:
+AA X aa

Aax aa

Aax Aa

deHOTUNIMUECKOE pacilelyIeHUe NP MucTase:
+13:3

1:1

1:2:1

KOMHJIEMEHTapHOCTI), 3MUCTa3, NMoJIMMEepHUA - 3TOT pe3y/ibTaT:
+ HeaJ/lJIeJIbHOT'O B3aHMO,HEﬁCTBHH T'eéHOB

MHO>XeCTBeHHOTI'O a/1jie/;in3Mad

dJ1IJ1e/IbHOT'O B3aI/IMO,E[eI‘/JICTBI/IH reHoB

KOMIIVIEMEHTAapHOI'0O BBaI/IMO,E[EI‘/JICTBI/IH reHoB

K aHanu3upywieMy CKpelljMBaHHUI0O OTHOCUTCS CKpellUBaHHe THUMA:



AA x aa
+Aa x aa
Aax Aa

3akoHbl MeHpenna
1mepBbIit
2 BTOpOU

2.3akoH pacuierieHusi (50%)
3aKOH He3aBHMCHMOI0 HacJ/ieJOBaHUSI IPU3HAKOB
1.3akoH eguHOO06pa3us mepBoro mokosieHus1(50%)

Tun B3auMo/ieliCTBUS TeHOB
1AnnensHOE 1. omuHUpOBaHue
2 HeannensbHoe 2. KoMIuieMeHTapHOCTh
2. Onicras
1. HenosniHOe fOMUHMPOBaHME
1. KogomuHupoBaHue
2. [Tonumepust

COBOKyrIHOCTb BCeX HAC/IeACTBEHHbIX CBOMCTB OpraHu3mad

TeHOTUI

Pacmeryienne y TruHOpU0OB 1O TeHOTHMNy W ()eHOTHMIy COBHNAafaeT TIpPH
AOMMHHMPOBAaHHHU

HETOJIHOM

ANbTEepHAaTUBHBIM TIPU3HAK, He MNpoABAAOIMiica y ruopupoB F1, o0yc/ioB/ieH

peneCCMBHBIM I'eHOM

I'enbl, o0oAHO3HAYHO
npu3HaKa
TOJIMMepHbIe

B/JINAKOIIIHE Had pPa3BUTHE O0JHOI0 n TOro xe

SiBneHune, Korja [Ba /[OMHHAHTHbIX Hea/UIe/IbHbIX reHa MPOAB/IAKT HOBbBIU
NpH3HAK
KowmriemeHTapHOCTB

Tabmuua 3.3 — Kpurepuu orjeHK c()OpMUPOBAHHOCTH KOMIIeTeHIUI

Kop v HaMeHOBaHUe KpuTepuu orjeHuBaHus1 chOPMUPOBAHHOCTUA KOMITeTeHLUM
WH/IMKaTopa (4acTv KOMIeTeHLUN)
JOCTHKEHUSs Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
KOMIIeTeHLIUM (4acTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITEeTEeHLI1H) OL[eHKe OL[eHKE OL[eHKE «OT/IAYHO»
«Y[I0BJIETBOPUTEJILHO «XO0poLLIo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMaIbHOIO
MaKCUMaJIbHOTO MaKCUMaJIbHOTO banna
bania bamia
OIIK1. CryzeHT CryzeHT CrygeHt
Na-1. JIEMOHCTpHUPYeT JIEMOHCTPUDYeT | IeMOHCTPUPYeT




HeMmoHcTpUpyer
3HaHHWe OCHOBHBIX
3aKOHOB
MaTeMaTH4eCKUX,
eCTeCTBeHHOHay4HbIX
u

obrienpodeccroHa-
JIBHBIX JUCLIUILIVH,

3HAHUSI OCHOBHBIX
3aKOHOB
MaTeMaTHUYeCKuX U
eCTeCTBEHHBIX HayK,
HO UCIIbIThIBAeT
3aTpy/IHEeHUs B
TIpUMeHeHUU JJaHHBIX
3aKOHOB /1Sl

3HAHUSI OCHOBHBIX
3aKOHOB
MaTeMaTHU4eCKuX
Y eCTeCTBEeHHbIX
HayK, HO
JlOMyCKaeT
HETOUHOCTHU B
TIpUMeHeHUU

3HaHHE OCHOBHBIX
3aKOHOB
MaTeMaTUYeCKHX,
ecTeCTBeHHOHAyUH
BIX U
obrienpodeccruoHan
bHBIX IUCLUIUINH,
HEeO0OXOUMBIX [I/IsI

HEOOXOAUMBIX [1Jis1 pelleHus JJAHHBIX 3aKOHOB | pellIeHUs] TUTTOBbIX
pellleHrsT TUMTOBBIX CTaH/IapTHBIX 3a7ja4 B | [/1s1 peLeHust 3ajau B 06nacTu
3a7au B 06macTu arpoOHOMHUU CTaH/apTHBIX arpOHOMMUM.
arpOHOMUM. 3a/au B
arpoOHOMUU
OIIK-1. Crygent ucnonb3yer | CTyzgeHT CryzneHt
N-2. Ncnions3yer 3HAaHUSI OCHOBHBIX HCIIO/Ib3YyeT HCII0/Ib3yeT 3HaHue
3HaHUS OCHOBHBIX 3aKOHOB 3HaHUs OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaTH4YeCKUX U 3aKOHOB MaTeMaTH4eCKUX,
MaTeMaTU4eCKuX U eCTeCTBeHHbIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHayuH
eCTeCTBEHHbIX HayK | HO UCTIbIThIBAET Y eCTECTBEHHBIX | bIX U
J/1s1 pereHust 3aTpy/iHEeHUs B HayK, HO obiernpodeccruoHan
CTaHJapTHBIX 33/la4 B | IPUMEHEHUM JJaHHBIX | JOIyCKaeT BHBIX JUCLIUIVIVH,
arpOHOMHUM. 3aKOHOB /14 HETOYHOCTH B HEOOXOJUMBIX AJIs
pelleHus NIpUMeHeHUU pellleHrs] TUMTOBBIX
CTaHAAPTHBIX 33/la4 B | JaHHBIX 3aKOHOB | 3371a4 B 00/1acTH
arpoOHOMHUU JJ1s1 peLeHust arpOHOMHUM.
CTaH/IapTHBIX
3a/lau B
arpoOHOMHUU
OIIK-1. Crynent npumensier | CTyeHT CTymeHT nnpuMeHsieT
N-3. [IpumeHsieT HMH(OpMaLMOHHO- TpUMeHsIeT HMH(OpPMaLIMOHHO-
HMH(pOpPMaLMOHHO- KOMMYHHKALIMOHHbIE | UH(POPMALIMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHUKALIOHHbIE | TEXHOJIOTUH, HO KOMMYHMKALIMOHH | € TeXHOJIOTUU B
TeXHOJIOTUU B VICIIBITBIBAeT ble TeXHOJIOTMY, | pellleHUH TUIIOBBIX

PeLlIeHUH THUTTOBBIX
3a/1au B 00/1aCTH
arpoOHOMMH.

3aTpy/IHEHUS B
TIPUMEHEeHHNH JJaHHBIX
TeXHOJIOTUH B
pellleHHUY TUTIOBBIX
3a/1au B 00/1aCTH
arpOHOMUH.

HO /IOTTyCKaeT
HETOUYHOCTHU B
TIpUMeHeHUU
JTAHHBIX
TeXHOJIOTUU B
peleHrun
TUIIOBLIX 3a71a4 B
obactu
arpOHOMMUHU.

3a/1au B 00/1aCTH
arpOHOMMUH.




O1eHOYHBIE MaTepPHaJ/IbI U CPeJCTBA /I IPOBEPKHU C(POPMHUPOBAHHOCTH
KOMIIeTeHIUMI

Moaynas 4. Crioco0bI HarIpaB/IEHHOT'0 M HHTEHCHBHOTO BO3/IeMCTBHS HA FeHOTHIIbI

KonrposbHas paborta
Ocob6eHHOCTH CaMOOTIbUISIIOIIMXCS Y TePeKPeCTHOOMNBIISIOXCST paCTeHUH
CesleKLIMOHHOe 3HaueHne NHOpPUIUHTa
SIBneHust ”HOpUJWHTA U TeTepo3uca
[TpyunHbI UHOPeJHOM Aiernpeccun
['eTepo3ucHbiii 3¢ dekT.
[ToHsATHE O UUCTBIX JIMHUSIX
Yro Takoe MHOpUAWHT, UHOpefHast ieripeccysi, THOpeHbI MUHUMYM
['eHeTHUeCKHe TIPUUMHBI reTepo3rCcHOro 3PdekTa

L oOoNeU A WN

. I'eTepo3uc u ero npakTU4YeCcKoe UCIOJ/Ib30BaHHUe.

10 ['eHeTHUYECKHM C/Ie/ICTBEM MHOPHU/IUHTA SIB/ISIETCS.

11. MyTanoHHas U3SMeHUUBOCTh

12. Tunbl MyTaLu.

13. ®u3uueckue MyTareHHbie (haKTOPbI

14.MyTareHHble (aKTOPbI U MPUHLUIT UX [JeHUCTBUSI.

15.Vicriosib30BaHKe MyTaLUi B CeIeKLIUA paCTeHUM.

16. MexaHU3MBbI: BOSHUKHOBEHUS MyTaLjui

17.TlonsiTie 06 MHAYLMPOBAaHHOM MyTareHese

18. XvMuueckre MyTareHHble (JaKTOpPbI

19. Knaccudukaiysi MyTaruii.

20.TIprumMepbl COPTOB, TTOTYUE€HHBIX MyTareHHbIM BO3/I€MCTBHUEM.

21. ABTONOSIUTIZIONMS, ee reHeTuUeckre U eHOTUIHYeCcKre TIPOsIB/IeHUsI.

22. DeHOTUITMUECKOE TIPOsIB/IeHNe aBTONOIUIIOLUH.

23.MoneKynsipHble MeXaHU3MbI TTOJIUTVIOUAHOTO 3 deKTa.

24.Tvrbl MOTUIIIOU/IOB.

25.'eHeTUecKre CXeMbl BO3HUKHOBEHMSI C/eAYIOIIUX pacTeHWW: a) TlleHula
Mmsirkasi; 6) TpuTHKane.

26.TTonuraonus Kak pa3HOBUHOCTh MyTareHHOro 3d@ekxTa.

27.Criocobbl MHAYI[MPOBAHHOM TOJTUTIIIOUUH

28. Annononvruiogus — CyTh siBieHus. [IpakTuueckoe WCroib30BaHue.

29. AHeyruion s, raryiOuuus.

30.'eHeTUeCKe CXeMbl TIOJIyYeHUs [OMalllHeld CAUBbI M MIIEeHUYHO-TIbIPEHMHBIX
ruOpuIoB.

31.TIpo6sieMbl  OTA@/ieHHOW TUOpUIW3AlUM - TIPUYMHBI  HECKPeIMBaeMOCTU
pas/IMuHbIX BUZ0OB

32.T'eHeTnyeCcKasi cxeMa MOJIyYeHH!s JOMalllHer C/IUBBI.

33.T'eHeTyecKre CxeMbl BOSHUKHOBEHUSI TPUTUKAJIE.



34.Crioco0nI ero rpeo/ioyieHust 6ecTiiofus OTAaéHHbIX THOPH/IOB
35. KakoBo 3HaueHWe OTAa/eHHON THOpUaAn3aum?
36.0taanénHas rUOpUAN3AIVS.

37.MeTo/bl peo0/ieHrs HeCKpeluBaeMOCTH.

38.TIpuunHbl Oecriioaus oTaneHHbIX THOPUI0B
39.T'eHeTnyecKasi cxeMa BOSHUKHOBEHUSI TIIIeHUL]a MSATKOM.
40.Kakue 3a/jauu pemiaroT MeTOZI0OM OT/Aa/IeHHOW THOpUIA3aLium?

TectupoBaHue

IIpuHyAMTE/IbHOE CaMOOMbI/IEHHEe Yy TEePeKPecTHOONBUISAIONIUXCA OpPraHu3MoB
MPUBOJMT:

TIOBBILLIEHUIO YPOXKalHOCTH

TIOSIBJIEHHIO TeTepPo3uca

+ CHIDKEeHHMIO KU3HEeCII0COOHOCTH

TIOBBIILIEHUIO KU3HECIIOCOOHOCTH

I'eHeTHUeCcKUM c1eaCTBHEM nnﬁpnnnnra ABJ/IAETCA:

+ yBe/IM4YeHHE B IIOTOMCTBE [0JIU TOMO3UIOTHBIX T€HOTUIIOB
MosABJ/IeHKWE B TTOTOMCTBE aHEYILVIOUJ0OB

yBe/IMUeHHEe B ITIOTOMCTBE A0JIM I'eTePO3UI'OTHBIX F'e€HOTUIIOB

IlpuuriHa MHIYXT-/le[PecCUM 3aK/II0YaeTC:

B peakl[My OpraHr3Ma Ha U3MEeHUYMBOCTb BHEIIIHUX YCJI0BUMN
+B TPOsIB/IEHUY BPeHbIX PeLieCCUBHBIX FeHOB

B IIPOSIBJIEHHY OTpUL{aTebHbIX MyTaLiK

Y kakoro ruOpujga Oyger NPOABIATHCA HauMeHbIIHH 3¢ @deKT «BpegHBIX»
peLeCCUBHBIX FeHOB?

aaBbccDdee

Aabbccddee

+AaBbccDdEe

VIHOpUAMHT - 3TO CKpeIMBaHHe MEXAY 0CO0AMM:
Pa3/IMYHOro IMPOUCXOXK/IEHUS

HEepOo/ICTBeHHbIMU

+ poACTBEHHBIMU

MuHHMaIbHOe NPOsIB/IEHHE reTepo3nca Hab I/ aeTcs:
+F3

Fi

F>

VH0peaHOe MOKO/IeHHE IPUHATO 0003HAYAThH OyKBOIi:
B

A

+1



Yem 00yc/10B/IeHa HU3Kasi BBDKUBAeMOCTh HHOPeAHbIX JIMHUM?
+I1epexo/i0M JleTa/lbHbIX U M0/1y/IeTalbHbIX F€HOB B TOMO3UTOTHOE COCTOSIHHE
TOBbIILIEHNEM PeKOMOMHALIMOHHOW M3MEHUMBOCTU

TOBBILLIEHEM YaCTOThl OTPULIATE/IbHBIX My TaLlui

Ha3oBuTe reHeTHueckne MeXaHU3Mbl 3aKperieHus rerepo3uca.
+pa3nunbie GopMbl 6ECII0/I0T0 pa3MHOKEHUS

T10/I0BOE pa3MHOXKeHUe

CceMeHHOe pa3MHO)KeHUe

I'unoTe3a reTepo3uroTHOCTH (CBePXAO0MHHHUPOBAHHUSA) 00 BACHAET reTepo3uUc:
B3alMO/IeliCTBHEM JOMUHAHTHBIX F'€HOB

CyMMapHbIM 3(p(eKTOM pa3HOPOJHBIX TeHeTUUeCKUX MPOL[eCCOB
+6/1aronpUATHBIM TIPOSIB/IEHNEM HEKOTODBLIX T€HOB B TeTePO3UTOTHOM COCTOSIHUM

Ha3oBuTe oTpHIjaTe/IbHbIE MOC/IeCTBUA HHOPHANHrA:
yTpara LieHHbIX T€HOB, UMEIOLUXCS Y UCXOAHOW (hOPMBbI
+TIOBBIIIEHMEe YaCTOThI MyTaLlui

TMOBBILIEHNEe TeTepPO3Ur0THOCTH TOTOMCTBA

9ddekT rerepo3nca HauMHasI CO BTOPOr0 MOKO/IEHUSI THOPHUAHBIX MO IAL[HI:
+ ocrabeBaet
COXPaHSIeTCs
TIOBBIIIIAETCS

I'unoTte3a JOMUHHPOBAHHUA 00BACHSIET FeTEPO3HUC:

reTepO3UTrOTHOCTBIO ajieiel OHOW U TOM >Ke Tlapbl TeHOB

+alTUTUBHBIM JleliCTBHeM O1aronpusiTHBIX JOMUHAHTHBIX TeHOB
JIarONpUSTHBIM MPOsIB/IeHHEM HEKOTOPBIX TEHOB B FeTEPO3UTOTHOM COCTOSIHUA

I'eHeTHUeCKMM c1eaCcTBUEM nﬂﬁpunnnra ABJ/IAETCH:
+yBe/IMUYeHUE B IOTOMCTBE [0/ T'OMO3UTI'OTHBIX I'€HOTHUIIOB
odBJ/ieHHEe B TIOTOMCTBE dHEYITJIONJ 0B

yBe/IMYeHKe B IOTOMCTBE [OJIM reTePO3UTrOTHBIX '€ HOTUIIOB

ITocTeneHHOe CHIDKEHHE >XHU3HECMOCOOHOCTH pacTeHHi B MHOpPeJHBIX NMOKO/IEHHAX

Ha3bIBAeTCH:
+UHLIYXT-Zlerpeccuen
VMHTep(epeHLen
VHBepcuein

IIpuunHa MHIYYXT-AeNIPeCCUH 3aK/TI0YaeTCs:

B peaklMy OpraHnu3Ma Ha U3MEeHUMBOCTh BHEIIIHUX yC/IOBUI
+TIPOsIB/IEHHMH BPeHbIX peL|eCCUBHBIX F'eHOB

TIPOSIB/IEHUY OTpUL|aTeTbHbIX MyTal[Ui

NHOpUAMHrT  AB/SIETCI  HOPMa/IBHBIM  CIIOCOOOM  Pa3sMHOXKEHHs
pacTeHui.

IS



CaMOOIIbl/IIE€MBIX

ITocTeneHHOe CHI)KEHHME )KW3HECIOCOOHOCTM PpacTeHHH NP  HHOPHAMHIE
Ha3bIBaeTCs
VubOpeaHas aenpeccus

Ilpu3Haku, nposBasIuecs y rudpugoB Fi, o0ycioB/ieHBI . .
TeHOM.

I'eTepo3uc pe3Ko CHIKAETCA B MOC/IeyIOIHMX MOKO/IEHUAX THOPH/I0B IIPH Mepexoje
OO/IBIIIMHCTBA T€HOB B COCTOsIHHE.
TOMO3WUT'OTHOE COCTOSIHUE

KanycTHo-pegeuHbIi THOPUJ, TOTYYHIT:
+I'.[l. KaprieueHKO

I'. Mengens

T. Mopraun

H.W. BaBunos

Oo6pa3oBaHue ()epTUIHHBIX PAaCTeHHUIl U HOPMA/IbHBIX OMBA/IeHTOB MPHU MOJTYYeHHH
TpuTHKase (2n = 28 nmenuna + 2n = 14 poxkb) BO3M0XXHO, €CJIN:

14 XxpoMOCOM MI1IeHULIbI KOHBIOTUPYHOT C 7 XpPOMOCOMaMU Py

+14 XpomMoCOM TIllIeHULbl KOHBIOTUPYIOT C 14 XpOMOCOMamu TILEeHULbI U 7/ XPOMOCOM
P’KU KOHBIOTUPYIOT C 7 XpPOMOCOMaMU PXKU

28 XpOMOCOM TIIEeHHULbI KOHBIOTUPYIOT C 14 XpOMOCOMaMU P>KU

OrpanenHasi ruOpuAN3aLusa — 3TO:

CKpeLMBaHUe OPraHM3MOB, OTHOCSIUXCSI K OJHOMY BUAY

+CKpellBaHNe OPraHW3MOB, OTHOCSIIUXCS K Pa3HbIM BHlaM

CKpelllBaHUe OpPraHrM3MOB, OTHOCSLMXCS K Pa3HbIM Pa3HOBHUHOCTSIM OZHOTO BU/Ia

Crioco0bI Mpeo/i0/IeHUsl HeCKPEeIHBaeMOCTH MPH OTAa/IeHHON rHOpHAN3aIiu:
MoJiyyeHure rarjiouoB

+ MeToJ, ocpeHUKa

yZIBOEHUEe YKCjla XpPOMOCOM MCXO/IHbIX BUZIOB

ITimeHUYHO-NIbIPeHbIe THOPU/A OBLIH MO/TyYeHbI
+Kapnuuenko I'. 1.

[uupsiaeiv H.B.

Psi6bunaHbIM B.A

Y ssumens (2n = 14) rameTbI C HepeyLUPOBAaHHBIM HA00POM HMEIOT XPOMOCOM:
+14

28

7

13

Ha3oBuTe 6apbepbl 3K0/10rH4ecKOd H30/ISI{HI:



HECOBMECTUMOCTD SiJpa U LIUTOI/Ia3Mbl Pa3HbIX BU/IOB
MOpsi, TOpbI
+TIpUCIIOCO6/IEHHOCTH K OTIpe/ie/IEHHBIM YC/IOBUSIM MPOU3PACTaHUs

Ha3oBuTe 6apbepbl reHeTHYECKON W30 IALUHI:
n3buparesibHasi CKPelL[UBaeMOCThb

Mopsi

+ HapylleHUs B Mero3e

Ha3oBute 0apbepsbl reorpaduueckoi u3o/aAUn:
BO3HUKHOBEHHE XPOMOCOMHBIX IepecTpoeK

+ TMYCTBIHU, TOPBI, OCTPOBA

TIPUCIIOCO0/IEHHOCTD K OTpe/ie/IEHHBIM YCI0BUSM TIPOU3PACTaHUsI

CkpenjuBaHie OpPraHM3MOB, OTHOCAINMXCA K Pa3HbIM BHAAM O/HOI0
Ha3bIBaeTCsl
Me>XXBHZIOBasi THOpUIH3aIust

CkpenjuBaHie OpPraH1u3MoB, OTHOCAIUXCA K Pa3HbIM BH/IaM, Ha3bIBaeTCA
MeXXpOoZioBasi THOpUI3ariust

Pa3zmMuHoe UMC/I0 XPOMOCOM Yy CKPeIliMBaeMbIX BH/IOB MOJKEeT MIPUBO/JUTh K
OecrioIi0 OTAA/IEHHBIX THOPHU/IOB.

M cTOUHNKYM MyTaliMOHHOU M3MEHYUBOCTH:

+ CIyvyaliHOe M3MeHeHNe FeHOB Y OpraHnu3MOB
C/ly4yaiiHOe U3MeHeHHe raMeT IPU OIJI0J0TBOPEeHUH
KPOCCUHTOBep, He3aBUCHUMOe pacxoXJeHre XpOMOCOM

XpomocomHubie abeppariuu 12345-13245 Ha3bIBaIOTCA. ..
TpaHC/I0KaLX

+ UHBEPCUU

JeneLuu

AyTuieKaluu

MyTanus oT COCTOSIHMA JUKOr0 TUIA K HOBOMY:

+ npsimast

obpatHas

netaabHas

OTpHULIaTe/bHast

IIprnunHa MOAN(PUKAIIMOHHOW U3MEHUHBOCTH MPU3HAKOB - H3MeHeHHe
TeHOB

XPOMOCOM

+YyCJIOBUM CpeJibl

reHoma

MyTanuu B M0JI0BBIX K/IETKaX MOTOMCTBY:
+TiepeiaroTCs

PoAa,



He TepesjarTcs
y OJHUX Iepe/ialoTcs, y APYTUX HeT

3amMeHa ryaHrHa Ha quTo3uH B MosieKyJe IHK - npumep myTtanuu:
XPOMOCOMHOM

reHOMHOM

+reHHOU

VI CTOYHHUKY MYTAI[HOHHOW H3MEHYHUBOCTH Y OPraHU3MOB:
KPOCCHHTOBep, He3aBUCHMOe PacXO0’KeHre XpPOMOCOM B Metio3e
C/lydaifHoe coueTaHue TaMeT TIPU OIJI0JOTBOPeHUN

+ c/lyyaiiHble U3MeHeHUsl TeHOB, XPOMOCOM W/ BCero reHOTura

MyTanus, BO3HUKIIAsA MPH nepexo/e 0T HOBOr'0 K HCXOJHOMY COCTOSIHUIO:
HeWTpaJbHast

+ obpatHas

npsiMast

netaabHas

PeneccuBHbIe MyTaliii NPOABJISIIOTCSA B (peHOTHIIE:

B FeTOPO3UTOTHOM COCTOSIHUM

+B TOMO3WUT'OTHOM COCTOSIHUU

VMHOTJ|a B TOMO3WIOTHOM, UHOTI'/Ia B F€TEPO3UTOTHOM COCTOSIHUU

OCHOBBI yYeHHUs 0 MyTalMsIX 3a/10KHII:
I'. Menpgens

+I'. Je ®pus

T. Mopraun

HacneacrBeHHOM (T€HOTUMTUYECKOM) AB/IAETCA U3MEHUMBOCTD:
MoMbUKALMOHHAS U MyTal[iOHHAas

+ MyTarjioHHasi 1 KOMOWHATHUBHAs

KOMOWHATHUBHAsi U MOAM(PUKAI[MOHHAS

MyTanuu, cBsi3aHHbIe C HEKPAaTHbIM HM3MeHeHHeM 4YHC/a XPOMOCOM NPHUBOJAT K
BO3HUKHOBEHHUIO:

+aHeyTI/ION/I0B

rarsiou/ioB

TOJTUTIZIOU/IOB

JATLJIOUZIOB

3HaueHne MOAM(PUKALMOHHOW HM3MEHUYMBOCTH [I/isi OPraHU3MOB B OT/IHYHE OT
MYTAIMOHHOM COCTOUT B TOM, UTO OHA:

repeziaeTcs 1o HAC/Ie[CTBY

+ HOCHUT NPUCTIOCOOUTE/IbHBIA XapaKTep

HOCUT C/TyYarHbIM XapakKTep

CooTHecuTe 3/71eMeHTbI ABYX CITHCKOB



MyTtaruu

1. 'eHOMHBIe

2. XpOMOCOMHBIe
3. I'enHble

2. [leneuuu

1. TTomunnonaus
2. Jyruiekauuu
3. ToukoBsle

1. Aneyruionaus

MYTa].[l/ll/l, BO3HHKAKOIIIHE B €CTECTBCHHBIX YC/IOBHAX

CITIOHTAaHHBIEe

KOJIXI/II.[PIH BbI3bIBdeT:

obpa3oBaHre HOpMaJ/IbHBIX OMBa/IEHTOB
COKpallleHHe Urcia XpOMOCOM

+ OJIOKMPOBKY 00pa30BaHMs BepeTeHa Jie/IeHus

I'ubpwup,
Ha3bIBAIOT. ..
aHeyTIONUIoM
+asII0TIOnJ0M
aBTOTUIOHU/IOM

NMOJIyueHHbIH B pe3yjbTaTe CKpelUBaHHsS Ma/IMHbI

MYTa].[l/ll/l, BO3HHKAHOIIIHE B €CTECTBCHHBIX YC/IOBHAX

CIIOHTAaHHBIE

U  eXeBHKH,

HOJII/IHJIOI/I,Z[I/IH, BO3HUKAKOIIIdA B PpPe3y/bTdTe 06']:EIII/IHEHI/IH yucdjia XpoMoCcoM

Pa3HbIX BU/10B
dAJIJIOITIOJ/IMITTIONANA

CTepl/IJIbHOCTb Fl/Iﬁpl/l/Z[OB MNpH A/IJ/IOIIO/IMIVIONIUHA 00bACHACTCA

OTCYTCTBHMEM KOHBIOTI'alIH

B/10KHpPOBKY 00pa3oBaHMs BepeTeHa /ie/IeHHs BbI3bIBAaeT

KOJIXULIWH

Tab6sua 3.4 — Kpurepuu orjeHKM chopMHUPOBAHHOCTH KOMIIETEeHLINMA

Kop v HaMeHOBaHue Kputepuu orjeHnBaHusi c)OpMUPOBAHHOCTHA KOMITeTeHLIUN
WHUKAaTOopa (4acT KOMIeTeHLHH)
NOCTVKEeHUS Ha 6a30BOM ypOBHe Ha TMOBBIIIEHHOM YPOBHE
KOMITeTeHL[1H (YacTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHLIMH) OL[eHKe OL[eHKe OL|eHKE «OTIAYHO»
«YJOBJIETBOPUTEJIBHO |  «XOPOLIO» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMa/IbHOI0
MaKCUMaJIbHOTO MaKCUMaJIbHOTO bamia
bana banna
OIIK1. CryneHt CryneHt CrypeHt
na-1i. JIeMOHCTPUpPYeT JleMOHCTPUpPYeT JeMOHCTPpUpPYeT
HemoHcTpupyeT 3HAHUSI OCHOBHBIX 3HAHWSI OCHOBHBIX | 3HaHWE OCHOBHBIX
3HaHHe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB




3aKOHOB
MaTeMaTUUeCKHX,
eCTeCTBeHHOHAYUYHbIX
u

obmenpodeccroHa-
JIBHBIX TUCIATIIVH,

MaTeMaTU4eCKux 1
eCTeCTBeHHbIX HayK,
HO UCIIbIThIBAeT
3aTpyJHeHUs B
TIPUMEHEHUU [JaHHBIX
3aKOHOB JJ1s

MaTeMaTHU4eCKuX
Y eCTeCTBeHHbIX
HayK, HO
JI0TyCKaeT
HETOYHOCTH B
TIpUMeHeHUU

MaTeMaTU4YeCcKuX,
eCTeCTBeHHOHAYUH
BIX U
obmienpodeccruoHant
bHBIX UCIUTUIVH,
HEeOOXOUMBIX JIJIsT

HEOOXOANMBIX ISt peleHus [JAHHBIX 3aKOHOB | pPeIlleHUs] TUTIOBBIX
peleHus: TUTIOBBIX CTaHJAPTHBIX 3a/lau B | [/1s1 PeLLeHUst 3a7au B 00/1acTH
3ajau B o6nactu arpoOHOMUH CTaHIapTHBIX arpoOHOMMH.
arpoOHOMMH. 3a/la4 B
arpOHOMUU
OIIK-1. CrypneHt ucriosibdyetr | CTygeHT CrypeHt
N/-2. Ncnosib3yet 3HaHUSA OCHOBHBIX WCTI0/Ib3YyeT WCIIO/Ib3yeT 3HaHue
3HaHWS OCHOBHBIX 3aKOHOB 3HAHWS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTreMaThU4eCKUX U 3aKOHOB MaTeMaTHUUYeCKHX,
MareMaTU4eCKUx 1 eCTeCTBEeHHbIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHAayuH
eCTeCTBEeHHbIX HayK | HO WCIIbIThIBAET Y eCTeCTBEHHbIX | bIX U
JLIS1 peLLeHust 3aTpy/iHeHus B HayK, HO obmernpodeccruoHan
CTaH/JJapTHBIX 33/1a4 B | IPUMEHEHUM JAHHBIX | IOMyCKaeT bHBIX JUCLIUIIVH,
arpOHOMUM. 3aKOHOB /IS HETOUHOCTHU B He0OXO0ITUMBIX IS
peleHus TIPUMEHEeHUUN pelIeHus] TUTIOBBIX
CTaHJAPTHBIX 3a/lau B | JaHHBIX 3aKOHOB | 3a7a4 B 00/1acTH
arpoOHOMUU [UUTSL peLLeHust arpoOHOMMH.
CTaHJAPTHBIX
3a/au B
arpoOHOMUU
OIIK-1. Crynent npumensier | CTyeHT CTymeHT npuMeHsieT
N-3. ITpumensiet VMH(MOPMAaLIMOHHO- TpYMeHsieT HMH(}OPMaIMOHHO-
MH(OpMaLMOHHO- KOMMYHUKAaLIMOHHbIe | UHPOPMaL[MOHHO- | KOMMYHUKaL[MOHHbI
KOMMYHUKALIMOHHbIE | TEXHOJIOTHUH, HO KOMMYHUKALIMOHH | € TeXHOJIOTHUHU B
TEeXHOJIOTUU B WCIIbITbIBAET ble TeXHOJIOTUH, | pellleHUY THUIIOBBIX

peIleHUH THITOBBIX
3a/1au B 00/1aCTH
arpoOHOMMH.

3aTpy/iHeHUs B
TIPUMeHeHUH JJaHHBIX
TeXHOJIOTUH B
PeIleHNH TUTIOBBIX
3a/1au B 00/1acTH
arpoOHOMMUHM.

HO JIOTyCKaeT
HETOUYHOCTHU B
TIpUMeHeHUU
JTAHHBIX
TeXHOJIOTUU B
pelieHnn
TUTIOBBIX 3a7lau B
obsactu
arpOHOMUH.

3a/1au B 00/1aCTH
arpoOHOMMH.




O1eHOYHBIE MaTepPHaJ/IbI U CPeJCTBA /I IPOBEPKHU C(POPMHUPOBAHHOCTH
KOMIIeTeHIUMI

Mogayib 5. IlonyisiiOHHBIA YPOBEeHb CyIlleCTBOBAaHMsI OPraHM3MOB

KonrposbHas paborta

1. TlonsATHe O mONyIALYAX.

2. TeHeTHuecKue MPOLECChl B MOMYJIALMAX (Apeiid reHOB, MyTallMOHHbIE MPOLIeCCHI,
eCTeCTBEHHBIN 0TOOP)

3. OtBetuTh Ha BompocC: «IIpu moceBe KjeBepa Bam MPULJIOCH BOCII0JIb30BaThCsA
CIy4alHbIMM CeMeHaMM. Kak € NOMOLbI0 FeHeTHYeCKHMX IIPUeMOB YCTaHOBUTH
TIPOLIEHT TOMO3UTOTHBIX 0CO0el B roceBe?»

4. YactroTa  BO3HUKHOBEHMSI  [JOMMHAHTHBIX  TFOMO3UTOT B  TOMyJ/SILUMU

IepeKpEéCTHUKOB paBHa?

Anrebpanueckoe BbIpa)keHHe 3aKoHa Xapau - BaiinO6epra

['eHeTHuecKasi CTPYKTypa MaHMUKTHUUECKUX TTOMYJISLIUM.

3akoH Xapau-BaiiHbOepra

['eHeTHMUeCKKre TIPOLIeCChI B MOMYJISALUAX U UX 3BOTIOLMOHHOE 3HaueHue.

Lo New,

YacTtoTa BO3HMKHOBEHUS T€TEPO3UTOT B MOMY/ISILUY NTepeKPECTHUKOB PaBHa
10.KakoBO COOTHOIIEHUE TeHOTUIIOB B TIOTOMCTBE TeTepOo3uroTel Aa?

KosokBuym
1. SIBnenust tHOpUMHTA U reTepo3uca [ToHSITHe 0 UUCTBIX TMHUSX, IPUUYUHEI
uHOpeHOI [empeccuu, reTepo3rcHbIi 3 deKT.
2. TloHsiTve 0 MyTaLIMOHHOW U3MEHUUBOCTHU U KaacCUbUKALIUS MyTal[uii.
MyTareHHble (PaKTOPbI U MPUHLIUAI UX JeHCTBUS.

b

Vcrionb30BaHWe MyTalui B ceNeKLUU pacTeHul. [IprMepbl COPTOB, MOTYU€HHbIX
MyTareHHbIM BO3/€HCTBUEM.

OcHoBHbIe HayuHble paboThl U ¢akThl brorpadun H.M. BaBusoga.

[Mosurnousi Kak pa3HOBUIHOCTL MyTareHHOro 3¢ dekxTa.

Turbl NOUIIIONIOB.

®eHOTUNIMYECKOE TIPOSIB/IEHNEe aBTOIO/IUIIOH.

Lo N W,

MouJieKysipHble MeXaHW3Mbl TTOJIATIIOUTHOTO I deKTa.

10. Annononuruiogyss — CyTh siBjeHUus. [IpakTHueckoe UCIIO/Ib30BaHKe.

11. Crioco6pI TIpeo/10/IeHHsT HEOTTBIIIEMOCTH Pa3/IMUHbIX BUZIOB PACTEHUH!.

12. TTpruuHbl OeCIiIoAMs OT/AaIeHHbIX THOPU/IOB M CITIOCOOBI ero Mpeo/o/ieHHs.

13. AHeyruionaus, raryiouunsi — UCII0J/Ib30BaHUe B CeJIeKLIUMU.

14.TeHeTUeCKMe CXeMbl BOSHUKHOBEHUS C/IeYIOLIUX PaCTeHU: a) MILeHULIa
MsTKast; 0) TpUTHKaJIe.

15.T'eHeTHUeCKHME CXeMbI TOTYUYEHUs] JOMAIIHeN C/IMBbI U MILIEHUYHO-TIbIPeHHbIX
rubpuzIoB,

16.I'eHeTHUecKas rporpaMma OpraHusma U ee peajnusalyis B OHTOreHese.



17.T’eHeTuecKasi leTepMHUHALYsI POL[ecca poCcTa paCTeHUM.

18.T'eHeTHUeCcKUe TIPOLIECCHI B MOMY/IALMAX.

19.3akon Xapau-Baitn6epra.

20. OcHOBHBI€ TI0/I0)KeHUSI CUHTeTHUeCKol Teopud 3BoJitoriuu CTO.

21.Bariie npezicTaBieHre 00 3BOMIOIMOHHOM Tpoliecce. HoBble cOBpeMeHHbIe TEOPHH
9BOJIFOLUU.

22.TTonb3ysack popmysion Xapau-BaiiHO6epra, paccunTaiiTe CTPYKTYpy MOMYJISLHI 110
MAHHOMY TIpU3HAKy. BapuaHThl 3alaHul TMpeACTaBieHbl B yueOHOM MoCoOUHU
«['eHeTnKa:  COOPHMK 3a7@au 1O  OOI[el  TeHeTHKe U  TeHeTUKe
CeTbCKOX035IMCTBeHHbIX pacTeHui / cocT. I.A. MatapyeBa. — Koctpoma: KI'CXA,
2008. -118 c.»

TecTtupoBaHue

HOHYJIHI.[I/II/I NMepeKpeCTHOONBUIAIIINXCAHA KYJ/IbTYP COCTOAT U3:
TOMO3MI'OTHBIX '€HOTHUIIOB

reTepoO3nroTHLBIX 'reHOTHUIIOB

+IrOMO3UT'OTHBIX U I'eTepO3UTrOTHLIX I'eHOTHUIIOB

Yrto 00yC/10B/IMBaeT reTepo3UroTHOCTH MOMYJISAIUH INepeKpeCcTHOONbLISIOIMINXCS
KYJIbTYp?

+HepO/JCTBEHHbIe CKpPeLUBaHuUs

Hac/le/ICTBeHHasi U3MEHUYHNBOCTb

O/M3KOpOCTBEHHBIE CKPeIBaHUS

IMony/IAI{UM CaMOONBUIAIIUXCA KY/JIbTYP COCTOAT U3:
reTepo3UroTHLIX FeHOTUIIOB

+TOMO3UTOTHBIX T€HOTUIIOB

TOMO3UTOTHBIX U T€TePO3UTOTHBIX TeHOTUTIOB

IMonynsuusa caMoonbl/INTe/1ed Npe/CTaB/1eHa e HOTUIIAMU:
AA uaa

Aau BB

+AA u BB

B nonynsanuax caMoonbuiMTe/ed JieTa/ibHble, MOJy/ieTallbHble M BpeJHbIe
MyTaLyu:

yJaJISFOTCST eCTEeCTBEHHBIM CII0COb0M

+HaKar/IMBarTCs B MOMYJISLUN

(heHOTHUITMUECKU He TIPOSIB/ISIFOTCS

YacToTa BO3HHKHOBEHHsI IOMHHAHTHBIX TOMO3HUIOT B MOMYJISI[UH MePeKPEéCTHUKOB
paBHa:

+KBaZlpaTy yacTOTbI JOMUHAHTHOTO TeHa

KBa/JpaTy YaCTOThI PeL|eCCHUBHOTIO TeHa

yIBOEHHOMY TIPOM3Be/IeHUI0 YaCTOT JOMUHAHTHOTO U PeLieCCUBHOTO TeHOB



YacToTa BOSBHMKHOBEHHs peljeCCHBHbIX FOMO3UIOT B MOMYJ/ISIMU NepPeKPéCTHUKOB
paBHa:

KBa/IpaTy 4yaCTOTbl JJOMUHAaHTHOI'O TeHa

+KBa/lpaTy 4aCTOThI PeLieCCUBHOIO reHa

YABOEHHOMY ITPOU3BE|€HUIO YaCTOT JOMHUHAHTHOIO U PeLieCCUBHOIO T'eHOB

YacToTa BOSBHUKHOBEHUS reTepo3uroT B NMOMy/IALNU ePeKPECTHUKOB PaBHa:
KBaJpaTy 4aCTOThI JOMUHAHTHOIO reHa

KBaZIpaTy 4aCTOThI PeLieCCUBHOIO reHa

+y/IBOEHHOMY TPOU3BeJ€HUI0 YaCTOT JOMHUHAHTHOTO U PEL|eCCUBHOTO T'eHOB

Eciu yacrota AOMHMHAHTHOro reHa paBHa 0,1, To yacToTa pelecCMBHOrO reHa
COCTaBJIfACT:

+0,9

0,1

1,0

Ecim yacroTa penjeccHBHOro reHa paBHa 0,3, To yacToTra JOMHHAHTHOTO TeHa
COCTaBJ/IfACT:

+0,7

0,03

0,09

B uaeanbHOM NONMY/IAMHA COOTHOILIEHHE TeHOTHIIOB:
U3MEHSIeTCsI

+0CTaéTCs [TOCTOSTHHBIM

YBeJIMUMBaIOTCS TeTepO3UroT

Ha3oBure (pakTopbl reHeTHYECKOW JMHAMUKH MOMYJISLHIL
OTCyTCTBHe 0THOpa

+MyTauuu

CKpEII[UBaHUEe MY 0COOSIMU BHYTPH TIOMYJISALINH.

J/iA mony/IALAHA, KOTOPasi HAX0JUTCH B reHeTHYEeCKOM PABHOBECHH, XapAKTePHO:
neicTBre oTOOpa

+0/IMHAKOBAst YaCTOTa ajuiesiel BO BCeX TIOKOJIEHUSIX

W30JISILIUS

pasHasi KOHI[eHTpaIysi TeHOTUTIOB B TIOTOMCTBRE.

TTony/1ALUs HAXOAUTCS B TeHETHYECKOM PAaBHOBECHH, €C/TH:
+0co6u cBOOOIHO CKPEIIMBAIOTCS
nercTByet oTbop
3UTOThI OJJMHAKOBO >KU3HECTIOCOOHBI
MIPOM30IIL/Ia MyTalWsl.

Kakou 3ak0H nmo3BoJisieT npe/cKa3aTb COOTHOLIIeHHe TeHOTHIIOB B U/lea/IbHOU
MONy/IALMU?
YUCTOTHI FaMeT



+Xapu - BaitHOepra
BTOpOW 3aKoH I'. MeHgens

dopmysy pacnpeje/ieHUs TeHOTUIIOB B H/lea/TbHOW MOMYJ/ISILUU MPe/I0KUIH
I'. Menpgens u 'T. MopraH

B. Horancen u M. HupeHnbepr

+I". Xapau u B. Baiin6epr

Ha3oBuTe aBTOpa YyUeHUs 0 reHeTHYECKOM CTPYKTYype Mony/Isiliui.
b. Mak-KnuHTOK;

T. Mopras;

+C.C. UeTBepHKOB.

Ilepexop OT reTepo3UroTHOCTH K TOMO3UTOTHOCTH B pe3y/ibTaTe /1eliCTBUA
C/Iy4aiiHbIX (DAaKTOPOB BeJeT K HAKOIJIEHUIO:

T0JIOKUTE/IbHBIX TTPU3HAKOB;

+0TpuLaTeNbHbIX MPHU3HAKOB,;

MYyTaLUM.

B pesy/ibTarTe eCTeCTBEHHOr0 0T00pa yBe/IMUHBAETCH [JOJIA:
MeHee ITPUCIIOCOO/IeHHBIX JINHUM;

+00J1€€ PUCITOCOO/IEHHBIX JTMHUM;

peLleCCUBHBIX TOMO3HIOT.

K reHeTrnko-aBTOMaTU4eCKHM MpoOLieccaM OTHOCAT:
repeJBWyKeHUe MOMYyJISILANA B MPOCTPAHCTBE;

+cydalinble KosieOaHWsi TeHOB B Ma/IOUMC/IEHHBIX TTOMYJISLHSX;
V3MeHeHHe YKiC/la XpOMOCOM.

KakoBo co0THOLIeHHe FeHOTUIIOB B [I0TOMCTBe reTepo3urorsl Aa?
+1AA : 2Aa: laa
3AA :2Aa:3aa
7AA :2 Aa: 7aa

OTOOp M0 MOHOTE€HHBIM NMPU3HAKAM:
+0JHOKPaTHbIN

JIBYKPaTHBIN

MHOT'OKpPaTHbIH1

OTO0p No MO/IUreHHBbIM MPU3HAKaM:
O/THOKPATHBIM

JBYKDaTHbIN

+MHOTrOKPaTHbIN

PerjeccuBHbIE MyTaI[uM JefiCTBHIO 0TOOpA:

He I10/IBepraroTCs

+110jBepraroTCs Mpy JOCTUKEHUH TOMO3UTOTHOCTH
MO/BeprarTcs cpal3y, HauvHas C F1.



JToMHHAHTHBIE MyTal[iH AeHCTBUIO 0TOOpa:

He IMoABepraroTCAd;

I1oABepPraroTcAd 11pru A0CTHXXEHKWH I'OMO3UT'OTHOCTH;
+I10BEPraroTCs cpasy, HaunHas ¢ F1.

YacrtoTa AOMMHAHTHBIX TOMO3UI 0T paBHa:

+po’;

@

2pq.

Ha3soBuTe cBoiicTBa MOMy /isiL{UM.

+TIaHMUKTUYHOCTD

130MpaTeIbHOCTb CKPEIMBaHUSI BHYTPH TTOMYJISILIAA
CIIOCOOHOCTh CBOOOZIHO CKPEIMBATLCS C IPYTUMU TTOMY/ISIUSIMUA
aBTOHOMHOCTb

Buosiornueckass H30/IA0UA, CBA3AHHAA C W30MPaTe/bHOCTHI0 CHAPMBAHHA H
ONbLIeHHA; HeMPOPacCTaHHEM NMbLILIEBBIX 3€pPeH...
dbusronoruyeckas

I'eneTnuecku 3dKpbITasa CHCTEMd...
BU/,

buosornueckas H30/1911UA, CBA3dHHAA C 06p83OBaHl/IEM HE)XH3HECI0CO0OHbIX ramer,
HECOBMECTUMOCTBI0 HAJpd H LOUTOIVIA3Mbl, BO3HUKHOBCHHEM XPOMOCOMHBIX
nepecTrpoek...
reHeTrnyeckKasa

3aKo0H, M03BO/IAIIIMHA MPeACKa3aTh COOTHOILIEHHEe TeHOTUIIOB B H/iea/IbHOU
MONMy/ISAHH...

Xapau - BaitHOepra

BeckoHeuHO 00/IbIIHE MOMY/IALMH, B KOTOPHIX HET 0T0Opa, MyTallid MUTPaLUi,

BCE ocoou CcB000/JHO CKpeIUBaKTCA " 3UC0ThI 0/IUHAKOBO
JKM3HECI0CO0HbI, Ha3bIBAIOTCA...
njeanbHbIe

Anredpanuyeckoe BoIpakeHHe 3aKoHa Xapau - BaiinoOepra...
p?> AA+2pq Aa ¢? aa

CiyuaitHoe Kosie0aHHe TeHOB, Ha0/II0jaeMoe B Ma/IOUMC/IEHHBIX MOMY/IALUSIX. ..
npeiic reHoB

COBOKYNIHOCTHh  0CO0e€H  OJAHOr0 BH/JA, 3aCeIAKINUX  ONpeJe/IeHHYI0
TePPUTOPHUIO, CBOOOJHO CKPEIUBAKIUXCS APYT C APYrOM...

TIOITYJIALIAA

Crnioco0HOCTH MOMYJISIMUA CKPeIUBaThLCSI BHYTPH Ce0sl...



dBTOHOMHOCTDB

I'eHeTH4YeCcKuii rpy3 - 370...
HaKOI/IeHUe pel[eCCUBHBIX MyTall|il B MOMYJISLUSIX ITepeKPECTHUKOB

Haxon/ieHue penieCCMBHBIX F'€HOB B MOMY/ISIIIMU NePeKPeCTHUKOB...
reHeTUYeCKUU rpy3

Croco0HOCTH MOMYy/ISAMU MepPeonbUISITHCA ¢ PaBHOM BepPOATHOCTHIO, 0e3
NnpeAnoUTeHNH. ..
MaHMUKTUUHOCTh

I'eHeTHUeCKH OTKpPBITasi CUCTEeMaA...
TTOITY/ISILIVSE

IToTromcTBO HCXO0JHOT0 TOMO3UTOTHOT0 CAMOOINBI/IEHHOI'0 PACTEHHUA...
UHCTada JIMHUA

Tabmura 3.5 — Kpurepuu orjeHkH c()OpMUPOBAHHOCTH KOMIIeTeHIUH

Kog 1 HauMeHOBaHUe KpuTepuu orjeHUBaHus1 chOPMUPOBAHHOCTUA KOMITeTeHLIUM
WHUKAaTOopa (4acTv KOMIeTeHLHH)
JOCTHKEHUs Ha 6a30BOM ypOBHe Ha IOBBILIEHHOM YPOBHE
KOMITeTeHLIUM (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHL1H) OLleHKe OLleHKe OLIEHKE «OT/INYHO»
«y[I0BJIETBOPUTEJILHO «XO0poLIo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMaIbHOIO
MaKCUMaabHOT O MaKCUMaJ/IbHOT'O banna
bamia bamia
OIIK1. CryneHt CryneHt CrypeHt
na-1i. [IeMOHCTpUpPYeT [IeMOHCTpUpPYeT JIeMOHCTpUpYeT
[NemMoHcTpUpyeT 3HAHUS OCHOBHBIX 3HAHUS OCHOBHBIX | 3HAHWE OCHOBHBIX
3HaHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKrux 1 MaTeMaTU4eCKUX | MaTeMaTU4eCcKuXx,
MaTeMaTU4eCKuXx, €CTeCTBEHHBIX HayK, | U eCTeCTBEHHBbIX | eCTeCTBeHHOHAayuH
€CTeCTBeHHOHAYUYHbIX | HO UCITBIThIBAET HayK, HO bIX U
U 3aTpy/iHeHUsI B Jl0MyCKaeT obmiernpodeccruoHan
obmienpodeccuoHa- | MPUMEHEHWH IaHHBIX | HETOYHOCTH B bHBIX IUCLIUIIH,
JIbHBIX [TUCLIATI/IVH, 3aKOHOB ISl TpUMeHeHUUn HeoOXO0ITUMBIX IS
He0OXO0ITUMBIX IS pelieHust JTaHHBbIX 3aKOHOB | pellleHUs] TUTIOBBIX
pelleHus] TUTIOBBIX CTaHJAPTHBIX 3a/lau B | [/1s1 PelleHUst 3a7a4u B 00/1acTH
3a7au B 00/1acTH arpOHOMUH CTaHJAPTHBIX arpOHOMMUH.
arpOHOMMUH. 3a/lau B
arpoOHOMUU

OIIK-1. Crygent ucnonb3yer | CTyzseHT CryzeHt
N/-2. Ucnosib3yet 3HaHUSA OCHOBHBIX WCTI0/Ib3YyeT WCIIO/Ib3yeT 3HaHue
3HaHUS1 OCHOBHBIX 3aKOHOB 3HAHUS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 3aKOHOB MaTeMaTUUeCKuXx,
MaTeMaTU4eCKUX 1 eCTeCTBEHHBIX HAyK, | MaTeMaTHYeCKUX | eCTeCTBeHHOHAayuYH




eCTeCTBeHHbIX HayK | HO UCIIbITbIBAeT Yl eCTeCTBEHHBIX | BIX U
JJ1s1 peLeHust 3aTpy/iHeHus B Hayk, HO obienpodeccronan
CTaHJapTHBIX 3a/la4 B | IPUMEHEHUU JJaHHBIX | JOIlyCKaeT BHBIX JUCLIUIVINH,
arpOHOMHUM. 3aKOHOB /14 HETOYHOCTH B HEOOXOJUMBIX JJIs
pelLleHus NIpUMeHeHU! pellleHrs] TUITOBBIX
CTaHZAPTHBIX 33/la4 B | JaHHbIX 3aKOHOB | 337la4 B 00/1acTH
arpoOHOMHUU JJ11 peLleHust arpOHOMHUM.
CTaH/IapTHBIX
3a/1ay B
arpoOHOMUU
OIIK-1. Crypgent npumensier | CTyzeHT CryZeHT npumeHsieT
N-3. [IpumeHsieT HMH(OpMaLMOHHO- TpUMeHsIeT HMH(OpPMaLIMOHHO-
VMH(pOpPMaLMOHHO- KOMMYHUKAaLIMOHHbIE | UH(OPMAaLIMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHUKALIMOHHbIE | TEXHOJIOTUH, HO KOMMYHMKALIMOHH | € TeXHOJIOTHUU B
TeXHOJIOTUH B VICTIBITHIBAET ble TEXHOJIOTMY, | pellleHUH THUITOBBIX

PeLlIeHUH THUITOBBIX
3a/1au B 00/1aCTH
arpOHOMMUH.

3aTpy/iHeHUsI B
TPUMEeHEeHUH TaHHbIX
TeXHOJIOTUU B
pellleHHUY TUTIOBBIX
3a/1au B 00/1acTH
arpOHOMMUH.

HO /IOTTyCKaeT
HETOUYHOCTHU B
TIpUMeHeHUH
JTAHHBIX
TeXHOJIOTUU B
pereHrun
TUTIOBBIX 3a7jau B
obactu
arpOHOMMUH.

3a/1au B 00/1aCTH
arpOHOMMUH.

2 OOEHNBAHUE ITMCBMEHHBIX PABOT CTYJAEHTOB,
PEI'JTAMEHTUPYEMbBIX YUYEBHBIM IIVJTAHOM
[TrceMeHHbIe pabOTHI MO AUCLUIIIMHE yueOHBIM T/IaHOM He TIpeAyCMOTPeHbI

3 OIIPEJIE/JIEHUE PE3YJ/IbTATA IIPOMEX/JYTOYHOUN ATTECTAIIN
dopma NpoMeXXyTOYHOM aTTeCTaLUU M0 AUCLIUIIMHE K3aMeH.

4 IIOPSIIOK ITPOBE/JIEHVSI IIOBTOPHOM ITPOMEKYTOYHOM
ATTECTAINN
dopma NpoMeXyTOYHOM aTTeCcTalvy 10 AUCLIUIIMHE 3K3aMeH.

HOBTOpHaH MpOMEXYTOUHAA aTTeCTalud TII0 JUCHUIVIMHE TIIPOBOAMTCA C

HCII0/Ib30BaHUEM 3a/laHUM 1S OLjeHKU C(hOPMHPOBAHHOCTU KOMITeTeHIMi Ha 6a3oBoM

YPOBHE I10 BCEM MOAYJIAM, BXOJAILNM B CTPYKTYPY AWCLIUMITJIMHBI 3@ CEMECTD, M0 UTOI'dM
KOTOPOT'O CTYAEHT UMeeT dKaJeMHUUYEeCKYIO 3a/10/DKEHHOCTD.

OueHOUYHbIe MaTepUa/ibl U CPeACTBA /Il MPOBe/IeHNsI IOBTOPHOM MPOMEeXYTOUHOM

aTTecTanuu

Borpoct! K 3k3amMeHy

TeopemuuecKue 60npochil

1. OcHOBHBbIe 3Tarnbl pa3BUTHS U (OPMHUPOBAHUS TEHETUKU KaK HayKHU.




2. MoneKkynsipHble OCHOBbI T€HeTHUKHU, CTPOeHUE U (QYHKL[MU HYK/IEMHOBBIX KUCJIOT.

o

[ToHsTHE O reHeTHUeCKOM Kojie. CBOMCTBA KOZa.

4. Jtariel 6e1K0BOTO cuHTe3a. MexaHu3M (GopMUpPOBaHHs (GeHOTUTTNUECKUX TTPU3HAKOB
OpraHu3MOB.

5. Ctpoenue xpoMocoM. [ToHsITHe 0 KapuoTUrie C-X paCTeHUM.

6. Turibl perysisaiyy B paboTe TeHOB - HeraTUBHAs MH/YKI[HS, HeTaTHBHAsT PeIpeccys,
KaCKa/iHasl peryJisiys.

7. Ilepenaua Hacne[CTBeHHOM MH(OPMALIMU OT KJI€TKHU K KJIeTKe U OT OpraHu3ma K
OpraHusMy.

8. Meii03 1 OTIOAOTBOpPEHUE - TJIaBHbIe MeXaHW3Mbl KOMOMHALIMOHHOW M3MeHUYUBOCTH
OpraHu3MOB.

9. OCHOBBI TMOPH/0/IOTUUECKOTO aHaMu3a. [ 1aBHbIe rpaBuia MeHerns.

10.Tumbl CKpeluBaHUs 10 YKCTY MPU3HAKOB, M0 CI0Cco0y ToJiyueHusi TMHOpH/I0B BTOPOTO
TIOKOJIeHUs], TI0 TI0/I00PY POAUTETBCKUX T1ap.

11.Pa3paboTka 3TaroB COBpeMeHHOT0 r'MOPH/I0I0rMYecKoro aHaim3a .

12.HacnenoBaHve NpU3HAaKOB MPU Pa3/IMUHbBIX TUMAX B3aMO/eHMCTBUS TeHOB.-
KOMIL/IEMEHTapHOe, SMTMCTaTUYeCKOoe 1 MOJIMMepHOe B3auMO/leiCTBHE.

13.ITonsiTue 0 PeHOTUNMYECKON U MyTal[MOHHOW U3MEeHUHUBOCTH.

14.MyTareHHble (akTOpbI, UX KaacCUbUKALIUS.

15.ITonunionivs U ee NPOsIB/IeHUs B TeHOTHUIIE U (heHOTUIIe. TUIIbI OTUIJIOU/IOB.

16.ITpo6siembl 0T/jaIeHHOM TMOpPUAK3aLIMY - IPUUKMHBI HECKPEL[UBaeMOCTH Pa3/TMUHbIX
BHU/IOB paCTeHUW, METO/bl IPE0/0/IEHNS] HECKPEL[MBAeMOCTH.

17 I1puumuHbl 6ecriyiofus OTAaaeHHbIX THOPUIOB U METO/[bI ee TIPe0/10/IeHusl.

18.I'eHeTHUecKue CxeMbl MOTyUYeHUS] TPUTHUKAIE, MIIeHUL[bl MITKOM, CJIUBBI JOMalIHeH.

19.I1oHATHE O reTepO3UCHBIX COPTaX U MeTOJax UX IOTyUYeHUS.

20.I'eHHas1 ¥ TeHeTUYeCKast UH)KeHEePUs - TIPUHLIUIBI U TIPO0/IeMBI.

21.I'eHeTHUeCKHe TIPOLIECCHI B TIOMYJIALIMSAX. 3aKOH Xap/u - BalinOepra.

22.CoBpeMeHHble TeOpUHr 3BOJIFOLMOHHOI0 Pa3BUTHS KU3HU Ha 3eMJie.

Ilpakmuueckue 3a0aHus

1. PemuTh 3azauy 1o 6uocuHTe3y Oeska.

2. PeluuTsb 3a/1a4y 10 CTPYKTYPEe HYK/JIEMHOBBIX KHUCJIOT.

3. PewuTs 3aauy o MOp¢0/I0rMuecKoMy CTPOEHUIO0 XPOMOCOM.

4. Pemmtb 3afauy 1o THOpPUAW3ALIMM CeTbCKOXO3SHMCTBEHHBIX PACTEHWM Ha OCHOBE
MOHOTUOPUHOTO CKpellBaHus

5. PemmTh 3aauy 1o TUOPUAM3AIMM CETbCKOXO3SMCTBEHHBIX pAacTeHWM Ha OCHOBE
OUTHOPUAHOTO CKPeLBaHUS.

6. PelmTb 3aZjau Ha TPUTHOPHUIHOE CKPeIIUBaHKe.

7. PemmTh 3aauy 1O TUOPUAM3AIUM CETbCKOXO3SMCTBEHHBIX pAacTeHWM Ha OCHOBE
MOJIMMEPHOTO B3aMMO/IeMCTBUS T€HOB.

8. PemwmTs 3asjauy 110 3mMcTasy.

9. PemwmTsh 3aauy N0 KOMIIJIMMEHTaPHOMY B3aWMO/IeHCTBHUIO FE€HOB.



10. Pa3o6parh MeTOMKY pacyeTa IOKa3are/isi XM-KBaZiparT /i OLleHKH TMOPHI0B BTOPOTO
TIOKOJIeHNsI TIPY Pa3/IMYHbIX BapUaHTaxX CKpelBaHus
11.Tlone3ysick ¢opmynoii Xapau-BaitHOepra, paccuMTaTb T'eHETHUECKYH) CTPYKTYPY
MOMYJ/ISILUM M0 JAHHOMY MPU3HAKY.
BapuaHTel NpakTUUeCKUX 3aJjlaHuil  [pe/CTaB/IeHbI
«[eHeTrka: cOOpPHUK 3afau 10 OOIIel reHeTHKe W TeHeTHKe CelbCKOXO03SHCTBEHHBIX

B yueOHOM TI0COOMM

pactenuii / coct. I.A. MatapyeBa. — Koctpoma: KI'CXA, 2008. -118 c.»

Tabmura 4 — Kpurepuu orjeHKH ¢()OPMUPOBAaHHOCTH KOMIIeTEeHLIUN

Koj 1 HauMeHOBaHUMe MHAWKATOpa
JOCTW>KeHUs1 KOMIIeTeHL[UH (4acTu
KOMIIeTeHI[1i)

KpuTepuu orjeHuBaHusi chOpMUPOBAHHOCTH
KOMIOeTeH[1H (4aCTU KOMIIeTeHLIUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIEHKE «Y/I0BJI€TBOPUTEIBHO»
50-64% oT MakCcUMaJIbHOrO Oasuia

OIIK1.

N-1. leMOHCTpUpPYeT 3HaHUe
OCHOBHBIX 3dKOHOB MaTeMaTUYeCKUX,
eCTeCTBeHHOHAYYHBIX U
ob1enpoeccoHaNbHBIX JUCLIMIUIMH,
HEOOXOJUMBIX JIJIsl peIlIeHUs TUTIOBBIX
3a/1a4 B 06/1aCTH arPOHOMHUH.

CTyzeHT JeMOHCTPUPYeT 3HaHHsI OCHOBHBIX
3aKOHOB MaTeMaTHUUeCKUX U eCTeCTBEHHBIX
HayK, HO UCIIbITbIBAET 3aTPyAHEHUS B
MPUMEHEHUH [JaHHBIX 3aKOHOB [I/Is1 peLleHUst
CTaH/IapTHBIX 3a7ja4 B arPOHOMUM

OIIK-1.

NI-2. Vicrionb3yeT 3HaHUSI OCHOBHBIX
3aKOHOB MaTeMaTUUeCKUux U
eCTeCTBeHHbIX HayK Ji/Is1 pelleHust
CTaH[apTHBIX 33/,a4 B arPOHOMUH.

CTy,Z[@HT HCI10/Ib3yeT 3HaHWsA OCHOBHBIX
3dKOHOB MaTeMdTHUYeCKHX 1 eCTeCTBeHHbIX
HayK, HO HUCIIBITBIBAET 3aTPY/AHEHNS B
NMpUMeHEeHHH OaHHBIX 3dKOHOB [JIs1 pelleHud
CTAHJAdPTHLIX 34/1d4 B dA'POHOMHH

OITK-1.

N-3. [TpumensieT uHGOpPMal[MOHHO-
KOMMYHHKALIMOHHbIE TEXHOJIOTUU B
pellleHNH THUTIOBBIX 3a/1au B 00/1acTh
arpOHOMHUH.

CryzieHT npuMeHsieT UH(POPMAaLMOHHO-
KOMMYHUKAaLIMOHHbIE TEXHOJIOTUH, HO
VCTIBITbIBAET 3aTPY/AHEHUsI B IPUMeHeHUH
JJAHHBIX T€XHOJIOTHH B PelleHUH TUTOBbIX
3aa4 B 00/1aCTH arpOHOMUH.
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