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Tabmmma 1
dopmMupyemsbie
PMHDY OueHouHbIe
Mopaynb AUCLUTITUHBI KOMIIeTeHL[UU WU KonuuecTtBo
Marepuasbl
VX 4acTH
['enetuka -
KonTponbHasi pabora 10
COBpeMeHHas!
TectupoBaHue 20
Ouosiornueckasi Hayka
MonekysipHble U OLIK-1 KontposnbHas paborta 40
LIUTOJIOTUYECKUe Komnnoksuym 25
Crioco6eH pelaThb
OCHOBBI '€HeTHUKHU TecTupoBaHue 57
TUIIOBbIE 33/1aur
OcCHOBBI o KonTtposibHast paboTa 40
npogecCroHaTbHON
ruOpUI0I0THIECKOTO WupvBuayansHOe
JlesiITeNIbHOCTY Ha
aHanusa o 3a/jaHue 50
OCHOBe 3HaHUU
Kosnnoksuym 28
OCHOBHBIX 3aKOHOB
TectupoBaHue 22
z MaTreMaTU4eCKuX 1
Crioco0sbl
eCTeCTBEHHbIX HayK
HarpaB/IeHHOT O u
P C IIpUMEHEHNEM KonTposibHas paboTa 40
VHT@HCHUBHOTO
. MH(OPMALIMOHHO- TectupoBanue 57
BO3/IeICTBUS Ha
KOMMYHUKALIMOHHbI
TeHOTHUIIbI o
X T€XHOJIOTUU
[TonynsiLroHHbIN
Y KonTtponbHas paborta. 10
YPOBEHb
Komnnoksuym 22
CyLLleCTBOBaHUs
Y TectupoBaHue 45

OpraHu3MOB




1 OIEHOYHBIE MATEPUAJIbI, HEOBEXO/IUMBIE JI/11 OIIEHKY 3HAHUIA,
YMEHUM 11 HABBIKOB JIEATE/IbHOCTH B ITPOITECCE OCBOEHHUA

NVCHUTLTAHDI

Mopayb 1. I'eHeTHKA - COBpeMeHHAs O0HO/I0OrHUecKas HayKa

Tabsurja 2.1 — ®opMupyeMble KOMIETEHLINH

KO,I[ 1 HAMMEeHOBaHHE
KOMIIeTeHIINH

Kopg v HaumeHOBaHMe
WH/MKATOpa JAOCTHXXEeHUsT
KOMITeTeHI[MH (4acTu
KOMITeTeHI1H)

OrieHOUHbIE MaTepUasIbl U
cpeAcTBa

OTIIK-1 CriocobeH pemiaTh
THUIIOBbIE 3a/1auM
ripodecCcrOHaTbHOM
JiesiTeJTbHOCTH Ha OCHOBE
3HaHWI OCHOBHBIX 3aKOHOB
MaTeMaTU4yeCKUX U
eCTeCTBEeHHbIX HayK C
NpYMeHeHreM
VMH(OpPMaLOHHO-
KOMMYHUKaL[MOHHBIX
TeXHOJIOTUM

N-1. NeMoHCTpUpPYeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCcKHuX,
eCTeCTBeHHOHaYYHbIX U
ob1ienpodeccroHaTbHbIX
JTUCLIUTITAH, He0OXO0ANMBIX
J7IS pellieHus TUTTOBbIX
3aJja4 B 00/1aCTH
arpoOHOMHUH.

N/-2. Vicrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKUX U
eCTeCTBeHHbIX HaYK [I/Is
pellieHusl CTaHZAPTHBIX
3a/ja4y B arpPOHOMMH.

N-3. [Ipumensiet
MH(OpMalMOHHO-
KOMMYHUKALIMOHHbIe
TeXHOJIOTMU B pelleHur
THUTIOBBIX 3ajlau B 00/1aCTH
arpoOHOMHUH.

KoHnrposibHas pabora
TectupoBaHue

MOI[y.IIb 2. MOJIEKyJIHpHBIe H IUTO/IOrHYeCKHe OCHOBBI T€eHeTUKH

Tabnuua 2.2 — ®opmupyeMble KOMITETEHLIUN

KO/:[ 1 HAMMEeHOBaHHe
KOMIIeTeHII1H

Koj 1 HauMeHOBaHUe
VH/JVKaTopa AOCTW)KEeHUsT
KOMIIeTeHI[MH (4acTu
KOMIeTEeHI1H)

Or1ieHOUHbIE MaTepUasIbl U
cpeficTBa

OTIIK-1 CriocobeH peliaTh
TUTIOBBIE 3a/lauk
ripodecCcroHaMbHOMN
NesiTeTbHOCTH Ha OCHOBE
3HaHUM OCHOBHbBIX 3aKOHOB
MaTeMaTU4eCKuX 1
eCTeCTBeHHbIX HayK C
TIpUMeHeHHeM

N[-1. [leMmoHCTpUpYyeT
3HaHWe OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHX,
€CTeCTBEHHOHAYUHbBIX U
ob1ienpodeccroHa/TbHbBIX
JTUCIUTITAH, He0OXO0AMMBIX
JUTST pellieHusT TUTIOBBIX
3a/1au B 00/1aCTH

KonTponbHas pabora
KosokBuym
TectupoBaHue




MH(OPMAaLMOHHO-
KOMMYHHKAL[MOHHbBIX
TeXHOJIOTUM

arpoOHOMMUH.
N/-2. Vicrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKUX U
eCTeCTBEeHHbIX HayK /IS
peleHus: CTaHJapTHBIX
3a/ja4y B arpPOHOMUH.

N-3. [Ipumensiet
HMH(OpMaLMOHHO-
KOMMYHUKaLMOHHbIe
TeXHOJIOTMH B peLleHnu!
THUTIOBBIX 3a/iau B 00/1aCTH
arpOHOMUM.

Mopaysb 3. OCHOBBI THOPH/0/I0TMYECKOr0 aHa/Iu3a

Tabnwmia 2.3 — ®opMupyeMbie KOMITETEHLIAN

KOA 1 HAMMEHOBaHHE
KOMIIeTeHIINH

Kopg v HaumeHOBaHMe
VH/JVKaTOopa AOCT)KEeHUsT
KOMIIeTeHI[MH (4acTu
KOMIEeTEHIMH)

OrieHOUHbIe MaTepUasIbl U
cpeAcTBa

OTIK-1 CriocobeH pemiaTh
THUIIOBbIE 3a/lauM
ripodecCcroOHaNbHOM
JlesiTeJTbHOCTH Ha OCHOBE
3HaHWI OCHOBHBIX 3aKOHOB
MaTeMaTU4yeCKUX U
eCTeCTBEHHbIX HayK C
TIpYMeHeHreM
MH(OpPMaLOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUI

N-1. [leMmoHCTpUpYyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCcKUuX,
eCTeCTBeHHOHaYyYHbIX U
ob1ienpodeccroHalbHbIX
JTUCLIUTITAH, He0OXO0ANMBIX
JI7IS pellieHUs TUTTOBbIX
3a/1au B 00/1aCTH
arpOHOMHUH.

N[-2. Vicrionb3yeT 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKUX U
eCTeCTBeHHbIX HAayK [I/Is
pellieHursl CTaHZAPTHBIX
3a/ja4y B arpPOHOMUM.

N-3. [Ipumensiet
HMH(OpMalMOHHO-
KOMMYHUKALIMOHHbIE
TeXHOJIOTMU B PelleHUur
TUTIOBBIX 3a/lau B 00/1aCTH
arpoOHOMHUH.

KonTponbHas paborta
WHpvBuayanbHOe 3a/jaHue
KosmokBuym
TecTupoBaHue




MOAYJII) 4. Crioco0bI HAIIpaBJ/IEHHOI'0 U UHTEHCUBHOI'O BO3AEﬁCTBHH Hd I'eHOTHUIIbI

Tabnurja 2.4 — dopmMupyemMblie KOMITeTeHLIAN

Kop v HauMeHOBaHUe
KOMITeTeHLUA

Kof v HauMeHOBaHUe
VH/VKATOpa JAOCTHKEeHUsT
KOMITeTeHI[UU (4acTu
KOMITETeHL1H)

Or1ieHOYHbIe MaTepyasbl U
cpefcTBa

OITK-1 Criocob6eH periaThb
TUIIOBbIE 33/lauk
rpogecCroHaIbHOM
JesiTeIbHOCTH Ha OCHOBE
3HAaHUW OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCKuX 1
eCTeCTBeHHbIX HayK C
TIpUMeHeHUeM
HMH(OpMalIOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUM

N/-1. JemoHCTpUpPYyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKHuX,
eCTeCTBeHHOHaYy4HbIX U
ob1enpodeccroHaTbHBIX
JVICLIMTUINH, He0OXOIUMBIX
JJ1s1 peLleHUs TUITOBbIX
3a/1au B 00/1aCTH
arpOHOMHUH.

NI-2. Vicrionb3yeT 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTHU4YeCKuX U
eCTeCTBeHHbIX HaYK /ISl
pellleHrsl CTaHZAPTHBIX
3a/lay B arpPOHOMUM.

N-3. Ilpumensiet
VMH(OPMAaLMOHHO-
KOMMYHUKAaLIMOHHbIe
TeXHOJIOTUU B pelleHur
THUIOBBIX 33/jau B 00/1aCTU
arpOHOMHUH.

KonrposibHas pabora
TectupoBaHue

Mopayas 5. IlonyisiioOHHBIA YPOBEHb CyIlleCTBOBaHHUS OPraHU3MOB

Tabnwmiia 2.5 — ®opMupyemMbie KOMITETEHITN

Kop v HauMeHOBaHUe
KOMITeTeHLUH

Kopg v HaumeHOBaHMe
WH/IMKaTopa JOCTUKeHUs
KOMITeTeHL[UU (YacTh
KOMITIETEHLMH)

Or1ieHOYHbIE MaTepUasIbl U
cpefcTBa

OITK-1 CriocobeH perraThb
TUTIOBBIE 3a/lauu
npogeccroHaIbHOM
JesiTeIbHOCTH Ha OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U
eCTeCTBeHHBIX HayK C
TIpUMeHeHUeM
VMH(OpPMaLOHHO-
KOMMYHHMKAI[MOHHBIX
TeXHOJIOTUI

N-1. [lemoHCTpHpYyeT
3HaHHWe OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKuX,
€CTeCTBeHHOHAYUHBIX U
ob1ienpodeccroHaTbHBIX
JTUCITUTIIVH, He0OX0IUMBbIX
JI7IS peIieHHs] TUTTOBBIX
3a/1au B 00/1aCTH
arpoOHOMHUH.

N[-2. Vicrions3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKuX 1
eCTeCTBeHHBIX HAYK [I7Is

KontposbHasi paboTa
KosnokBuym
TecTupoBaHue




pellleHrs] CTaHZJAPTHBIX
3a7la4 B arpPOHOMMU.
N-3. Ilpumensiet
VMH(OPMaLMOHHO-
KOMMYHHMKaLIFOHHbIE
TeXHOJIOTHY B pelleHnn
THUIOBBIX 33/jau B 00/1acTul
arpOHOMHUH.

O1jeHOYHbIe MaTepHaJ/ibl U CPeACTBa /ISl MPOBepPKH C(DOPMHPOBAHHOCTH
KOMIIeTeHI{uH

Moayns 1. I'eHeTHKA - cOBpeMeHHas 0H0/I0rHYecKas HayKa

KonTponbHas pabora

OOBEKTHI U METO/IbI TeHETHKH.

MecTo reHeTUKH Cpeau APYryux 6Mooruueckux Hayk.
Pa3Butue redetuku ¢ 1900 o 1910 rr.

Pa3Butue reHetuku ¢ 1910 o 1925rr.

Pa3Butue reHetuku ¢ 1925 o 1953 rr.

Pa3Butue reHetuku ¢ 1953 mo 1972 rr.

Pa3Butue redetuku ¢ 1973-2000 rr.

CoBpeMeHHbIe 3a/jaul FTeHeTUKU.

L OoNeU kW=

CoBpeMeHHbII 3Tan pa3BUTHUS TeHETHUKM.
10.Bksaz; pyCCKUX yUéHbIX B Pa3BUTHE T€HEeTUKHU.

TecTrupoBaHue

OCHOBHBIM M€T0/I0M r'eHeTHUKH ABJ/IAETCS:
+TUOPU/I0/IOTMUECKUIA MeTO/
aHaA/IMTUYECKUN METO/
CpaBHUTEIbHO-TeorpaduuecKuii MeTo/
CTaTUCTUYECKUN METO/]

I'uGpuponoruuecKmii aHa/Iu3 3aK/II0YaeTCs:

+B MCIMO/Ib30BaHUU CUCTEM CKpellBaHU1

B U3y4YeHUH /IeHCTBUSI T€HOB

B H3YUeHUM CTPYKTYp KJ/I€TOK B CBSI3M C pa3sMHOXKEHHWEM OpraHusMOB W mepejadyed
Hac/e[CTBeHHOW MH(OpMaLU

oOHapy>keHus1 U3MeHeHU B OMOXUMHUYEeCKMX TlapaMeTpax OpraHu3ma

XpoMocoMHas TeopHus HaC/1eACTBEHHOCTH CO3/laHa B MePHUOA:
+¢ 1910 mo 1925 rr




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

B nepuop c 1972 no 2000 ros HaunHaercH ...

+MOILIHOE pPa3BUTHE T€HHOM U FreHeTUYeCKOW UHXKeHepUU

WCTIO/Ib30BaHWe METO/IOB TOUHBIX HayK ((pM3HKa, MaTeMaTHKa, KNOepHeTHKA)
yCTaHOBJIEHHE MaTepHa/bHbIX OCHOB HaC/1e[[CTBEHHOCTU

TIpOBepKa 3aKOHOB MeH/je/is Ha pacTUTEeTbHBIX U )KUBOTHBIX 00BEKTax

PaciiudpoBKa reHeTHYECKOro Ko/ja, OIHMCaHHe 0e/IKOBOr0 CHHTe3a W TeOpHH
pery/inuy 0e/IKOBOro CHHTe3a ObL/IH IPOBEe/ieHbI B IePHOJ

c 1901-1910 rr.

c 1925 o 1953

+c 1953 no 1972

c 1972 o 2000

Biekciu u 3Bepu OTKPbLUIM.....
+TIOMUIIIONIA3UPYIOLLlee 1eliCTBUe KOTXULIMHA
KO/ HacJ/ie/ICTBEHHOCTH

TiepBble PEHTTeHOMYTAlLUU Y STUMeHS U KyKYpYy3bl
MyTalUU Y JPOXOKEBbIX TPUOOB

Kro u Korjja BnepBbie chopMmy/1MpoBai XpoMOCOMHYH0 TeOPHI0 Hac/1e/[CTBeHHOCTH
A.C. CepebpoBckuii B 1910 roay

I'. Mengens B 1856 rogy

®. Kpuk B 1953 rogy.

+T. Mopras B 1910 rogy

TepmMuHBI - ()eHOTHII, T€HOTHII, a/I/Ie/Ib, F'eH C(hOPMY/THPOBAJI:
+Bunbrensm Morancen

Yunbsam betcon

Teomop bosepu

Banstep CeTTOH

OCHOBOI0/10)KHUKOM FeHeTUKHU KaK HayKH SIB/IAeTCA:
['yre ne ®pus

Kapn Koppenc

+I'perop Menpgens

‘Tomac Mopras

T. MopraH chopmy/iMpoBas:

+XpOMOCOMHYIO TEOPUIO HAC/IeJCTBEHHOCTH

OcCHOBHBIe 3aKOHOMEPHOCTH NIPeeMCTBEHHOCTH CBOMCTB M MPHU3HAKOB
I[Mpoueccrl 06pa3oBaHusi TaMeT

3aKOH I'OMOJIOTUYHBIX PS/I0B

H. Ko/1b110B BbICKa3a/1 MbIC/Ib:



MonekynsapHOW CTPYKType reHa
O ToM, XpPOMOCOMBI — OeJTKOBbIE MOJIEKYJIBI
O Tom, uTO Mepe/laua Hac/le[ICTBEHHOW MH(OPMAaLMK CBsI3aHa C HYK/TeMHOBOW KUC/IOTOM

Ha3oBuTe HMMeHa KpYNHBIX YYeHBIX, padoTawIUX B 00/1aCTH COBPEeMEeHHOM
reHeTUKHU

[TpepuHrep

+BaBunos (50%)

+Panmomnopt (50%)

Tumodee-PecoBckuii

Yaprahd

IIpocTpancTBennyo crpykrypy JHK npepioxuim:
KosbrioB

Mopran

+Kpuk (50%)

['puddutc

+¥YorcoH (50%)

CoBpeMeHHass TeHeTHKA TMpeJCTaB/sAeT CO000i C/IO)KHYK) MHOTOrPaHHYIO
AUCIIUIUIVMHY, U3yUYalIy0 PosiB/IeH’e 3aKOHOB
Hac/ae[iICTBEHHOCTH U U3MEHUYMBOCTH

Ha3BaHue HOBO#l HayKH — reHeTHKa — ObLI0 mipeasiokeHo B 1906 r. aHrmmMiCKuM
Y4€éHbIM
B.bsTCcoHOM

JdaruanuH B.MoranHced B 1909 r. yrBepui1 B 0M0/IOTHUECKO# JIMTepaType TaKue
NPUHIMIINAIBHO Ba)KHbIE MMOHATHS, KaK
reH, TeHOTHII, (DeHOTHIT.

BTOpl/I‘lHOE OTKPbITHE 3dKOHOB MeH}]eJIH MNPpUHAL/IEIKUT TpéM y‘léHbIM

I'. ne ®pusy, K. Koppency, 3.Uepmaky

Teopurd M3MeHUMBOCTH, OCHOBAaHHYI0 Ha MpeACTaB/JeHHH O CKAa4YK000pa3HOCTH
M3MEeHeHM!l HacC/e[CTBeHHbIX CBOWCTB B pe3yjbTaTe MyTaldil BbIABHHYJI

I'. pe @pus (1901)

ITepByro KapTy XxpoMocom coctaBua B 1913 r.
CrepreBaHT

HckaounTe/bHOE 3HaYeHHe [JIs1 Pa3BUTHS MOJIEKY/ISIPHOW OMOJ/IOTHM U TeHeTHKHU
uMesia JUK.Yorconom u @.Kpukom
pacimdpoBKa cTpoeHusi Mosekyabl JTHK

Tabsurja 3.1 — Kputepun orjeHK# chOPMHUPOBAHHOCTH KOMIIETEeHLIUMA



KO,Z[ 1 HAMMEeHOBaHHEe

Kpurtepuu onjeHrBaHust c)OPMHUPOBaHHOCTH KOMIIeTeHLU

WH/IMKaTopa (uacTy KOMMeTeHI[U)
JOCTVDKeHUST Ha 0a30BOM YpOBHe Ha TTOBLIIIIEHHOM YPOBHE
KOMITIeTeHLMM (YacTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI[1I) OLIeHKe OILIeHKe OILIeHKE «OT/IMUYHO»
«Y[IOBJIETBOPUTEJILHO «XOpoLo» 65- 86-100% ot
» 50-64% ot 85% or MaKCUMaJ/IbHOT'O
MaKCUMaabHOTO MaKCHUMaJIbHOT'O Oanma
basta RELE!
OIIK1. CryzneHT CryneHT CryneHt
na-1. JIeMOHCTpHPYeT JIeMOHCTpUPYeT JeMOHCTPUDPYeT
[eMoHCTpUpYyeT 3HaHMST OCHOBHBIX 3HaHUSI OCHOBHBIX | 3HaHWe OCHOBHBIX
3HaHHE OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTH4eCKUX 1 MaTeMaTHUYeCKHX | MaTeMaTUYecKHuX,
MaTeMaTUueCcKux, eCTeCTBeHHBIX HayK, | U1 eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
eCTeCTBeHHOHaYUYHbIX | HO UCITbIThIBAET HayK, HO bIX U
1 3aTpy/IHEHUS B JIOTTyCKaeT obmerpodeccruoHan
obmiernpodeccuoHa- | MPUMEHEHUH IaHHBIX | HETOUHOCTH B bHBIX IUCLTUIINH,
JIbHBIX TUCLIUTIIVH, 3aKOHOB JIJIsI TpUMeHeHUU He0OXOIUMBIX IS

HeoOXOMMBIX IS pelieHus [laHHBIX 3aKOHOB | pelleHUs] TUITOBbIX
pelleHUs1 TUIIOBBIX CTaHZJAPTHBIX 3a/jau B | [J/Is1 pelleHust 3ajau B o6nacTu
3aziau B 00macTu arpOHOMHUU CTaH/IapTHBIX arpOHOMUM.
arpOHOMUU. 3a/,a4 B
arpoHOMUHU
OIIK-1. CrygeHTt ucrnionedyer | CTyzeHT CrypneHt
Na-2. Ucnionb3yet 3HaHUA OCHOBHBIX HCIIO/B3yeT WCIO0J/Ib3yeT 3HaHUe
3HaHUSI OCHOBHBIX 3aKOHOB 3HaHUS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MareMaTU4yeCKux 1 3aKOHOB MareMaTU4eCcKux,
MaTeMaTH4eCKUX U eCTeCTBeHHbIX HayK, | MaTeMaTU4YeCKUX | eCTeCTBeHHOHayuH
€CTeCTBEHHbIX HAyK | HO UCIIbITbIBAET Y eCTeCTBeHHbIX | bIX U
[J1s1 peLLieHNst 3aTpy/AHeHus B HayK, HO ob1ernpodeccruoHan
CTaHJapTHBIX 33/la4 B | IPUMEHEHUH JJaHHBIX | JOIyCKaeT BHBIX JMCLUIIVH,
arpOHOMUM. 3aKOHOB IS HETOUYHOCTH B HEOOXOAUMBIX IS
pelieHus TIpUMEHeHUU pelleHus: TUIIOBBIX
CTaHJAPTHBIX 3a/lau B | JaHHBIX 3aKOHOB | 3aJau B 00/1aCTH
arpoOHOMUH JJ1s1 peLleHust arpOHOMUM.
CTaHZapTHBIX
3a/au B
arpOHOMHUU
OIIK-1. Crygent npumeHsier | CTyzeHT CryzeHT npuMeHsieT
N-3. [Ipumensiet MH(}OPMAaLMOHHO- TIpUMeHSIeT VH(OPMaLOHHO-
MH(OPMAaLMOHHO- KOMMYHHUKALIMOHHbIE | UH(POPMAaLIMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHMKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHMKALIMOHH | € TeXHOJIOTUU B
TeXHOJIOTUU B WCIIBIThIBAET ble TeXHOJIOTUH, | pellleHUH TUMOBBIX

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

3aTpy/iHeHUs B
TPUMeHEeHUH TaHHbIX
TeXHOJIOTH B

HO JIOMyCKaeT
HETOUHOCTHU B
rpUMeHeHUU

penieHHK TUIMOBBIX AdaHHBIX

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




3a/1a4 B 00/1aCcTH TeXHOJIOTHH B

arpoOHOMHUH. peleHnn
TUIIOBBIX 33/a4 B
obacTH
arpoOHOMHUM.

O1eHOYHBIe MaTepHaJ/Ibl U CPe/JICTBA /IS MPOBEePKHU C(hopMHUPOBAHHOCTH
KOMIIeTeHIUMI

Mogayas 2. MosieKy/isipHbIe U LIUTO/IOTHYeCKHe 0CHOBbI T€HeTUKH

KonHTponbHas pabora
Jlokanv3anus B KieTKe ¥ (PyHKLMM HYK/IenHOBbIX KucaoT HK.
XVMHYeCKU COCTaB HYKJIEMHOBBIX KUCIIOT.
Penynnvkauus mosiekysisl [JJHK.
Cucrema 3anvcy HacaeICTBeHHOM MH(OpMaLUH.
Yc1oBUs U MexXaHU3M CUHTe3a HYK/IEMHOBBIX KUCJIOT.
CxopctBo U oT/iMums B crpoeHuu Mosiekyn JJHK u PHK.
Cuctema BOCIIPOU3BO/CTBA HAC/IeJCTBEHHOW UH(OPMALIUH.
CBs3b CTPOEHUS U (PYHKLMI HYK/IEMHOBBIX KHUC/IOT.
Tune! pegynaukanmu Mosiekysel JJHK.

L oOoNeU AW

10 MouJiekynsipHasi Macca HyKJ/IeMHOBBIX KUCJIOT.
11.TlonsiTHE O TEHETUUYECKOM KO/Je.

12.CucTtema 3anvcy Hac/ie[CTBeHHOW UH(OpMaL1H.

13. TpaHckpurnuys

14.Ctpoenue reHa.

15.Buapl, pyHkium u ctpoenre PHK.

16.CBolCTBa reHeTUUeCKOr0 Ko/a.

17.Cuctema peanv3aljuu Hacae[CTBEHHON MH(OPMALIUU.
18. Tpancasauus.

19.CB#3b reHa v npusHaka.

20.CTtpoeHue reHa 3yKapuOTAUECKUX OPraHU3MOB.
21.11oHsATHE O reHOMe, MJIa3MOHEe U FeHOTHIIe.

22.06bem reHeTUUECKOW MH(OPMAIUH Pa3/TMUYHOTO 3BOTIOLIMOHHOTO YPOBHSI.
23. XapakTepucTHKa reHOB LIUTOMJIa3Mbl.

24. MexaHW3MbI PETYJ/ISIUU pabOThI TEHOB.

25. OnureHeTruecKasi peryJisiiusi paboThl TeHOB.

26. ®opmMupoBaHUe reHOTUIIOB OpraHu3ma.
27.XapakTepucTyKa IreHOB s/pa.

28. XapakTepuCTUKa pery/asaTOPHOUM YaCTy reHOB — JI)KaHK.
29.PaboTa reHOB B OHTOT€He3e.

30.TeHeTHuecKas perysisiys paboThI TeHOB.

31.3Tansl (popMUPOBaHHs XPOMOCOM.




32.YT10 Takoe K/IeTOUHBIN LIUKJI M KaKOBa TTPO/I0O/PKUTE/IbHOCTb €ro 3TaroB?

33. Melios. [ToBesieHre XpoMOCOM B npoase 1epBoro JeneHusl.

34.KpoccuHroBep 1 ero 6Mosornyeckoe 3HaueHue.

35. [IBoMHOE OMJ/I0/I0TBOpEHUE

36. CTpoeHre XpOMOCOM.

37.Mopdgdonornueckrie TUIIBI XPOMOCOM

38.Bropoe seneHne Meio3a, oOpa3oBaHHe ramer.

39.1loBefeHrie XpOMOCOM TIPA MUTO3e.

40. MuKpocrnoporeHe3 ¥ MakpOCIIOpOTeHe3 TIPU M0JI0BOM Pa3MHOKEHUU PaCTeHUM.

Kosnoksuym

1. Wcropuueckue 3Tarbl (POPMUPOBaHHs TeHEeTMKU Kak HaykKu. B uem Bbl BUAUTE
coOCTBeHHbIe 33/lauM 1 1]eJ1 TI03HaHUS Kypca TeHeTHKH?

2. Posb HYK/IEMHOBBIX KHCJIOT B JKU3HeJesaTeJbHOCTU OpPraHu3MOB U B Iiepejaue
Hac/1e/ICTBeHHOM UH(pOpMaLIvH.

3. OnemMeHTapHBIM COCTaB HYK/JIEMHOBBIX KUCIOT U COOTHOLIEHME MacChl OCHOBHBIX
3/1eMEeHTOB, BXO/SILMX B UX COCTaB.

4. Tpunuun noctpoenust [THK. Jlokanv3auyy B KaeTKe W pa3HooOpasvie MOJeKyJT

JHK. CyTb 1 TUIIBI ITpOLjecca peAyTIMKaLuu.

CxopacTtBo U pa3nnuus B ctpoeHuu U pyHkimsx PHK u [THK.

Pa6otei [I. Yorcona u @. Kpuka.

CyTb siB/IeHUs] TPAHCKPUIILIUU. DTarlbl IpoLjecca.

3HaueHre CHHTe3a OeJika B TIPOIeCCe CBS3M «TeH-TIPU3HAK».

I'enetnueckuii Koz CBOMCTBA KOZa.

©® N v

10 OTtarbl 6eIKOBOr0 CUHTe3a.

11. Tumbl perynsitiuy 6eJTKOBOTO CHHTe3a.

12.PerynsaropHas pestenbHocTh PHK. TloHsTre o fkaHke.

13.4YT0 Takoe reH, reHoM, I'eHOTUIT?

14.B uem nposBJisieTCsl reHeTUYeCKast JeTepMUHaLys [IpU3HaKa?

15.TloHsiTHE O TPAHCIIO30HAX U UX Pery/isaTOPHOU (QYHKLIUU.

16.Ponp  KIeTOYHBIX CTPYKTYP B  HaC/Ie[CTBEHHOCTH. ['eHbl d/ipa, TeHbI
XJIOPOIJIACTOB, T€HbI MUTOXOHZPUM.

17.YT0 Takoe XpOMOCOMBI, KAKOBA UX POJIb TIPU POCTe ¥ Pa3MHOKEHUU PaCTEHUM?

18.4YT0 Takoe K/1IeTOUHbIN LIUKJI ¥ KaKOBa MPO/0/IKUTEIBHOCTD €r0 3TaroB?

19. Moseky/isipHble OCHOBBI (POPMHPOBAHKsI XPOMOCOM U POJib B 3TOM TpoLjecce

1. 6GenKOB TMCTOHOB.

20.Mopdonoruueckue TUIbI CTPOEHUST XDPOMOCOM C YKa3aHUeM I/IeUeBbIX UH/EeKCOB

21.CTtpoeHne XpOMOCOM. JTarbl UX ((POPMUPOBaHUS U MOP(OIOruUecKre TUIHI.

22.1loBejeHre XpOMOCOM IIPU MUTO3e.

23.Meiio3. [ToBeneHue xpoMocoMm B Tipo(ase mepBoro jeneHusi. Bropoe aeneHue
Meiio3a, oOpa3oBaHue ramer.



24.KpoccuHroBep. BapuaHTbl KpOCCHHIOBepa, TeHeTUUeCKHWM KOHTpOJ/b Mpoliecca.
bronornueckoe 3HaueHre KpOCCUHIOBepa.

25.MukpocrnoporeHes U MakpOCIIOpOreHe3 TP I0JIOBOM Pa3MHOKEHHH pacTeHUM.
JIBOMHOE OIMI0JOTBOPEHHUE.

TectupoBaHue

I'en - 3T0:

+Yu4acTtok moJsiekynel JIHK
Tpu HyKIIeOTUA

OfuH HYK1e0TUs

[Ba HyK/eoTuaa

CocraB MonomepoB mosiekya JHK wu PHK oriuyaerca apyr or jApyra
co/iep>KaHueM:

A30TUCTBIX OCHOBaHUH

+Caxapa ¥ a30TUCTbIX OCHOBAaHUM

Caxapa

OcraTkoB ochopHOI KMCTOThI

JHK kneTku HeceT HH(OpMaIHI0 0 CTPOEHUM:
+benkos

YT/1eBOI0B

JKupos

BuramuHoB

K nypuHOBBIM a30THCTBIM OCHOBaHMAM, BXxoAAmuM B coctaB IHK oTHocsATCA:
aJleHUH U TUMUH

ypaLu/I ¥ LUTO3MH

+a/leHVH U I'yaHUuH

LIUTO3WH U TUMUH

MarepuaibHBIM HOCUTE/IEM Hac/1eAICTBeHHOM HH(OPMaIUH B K/IeTKe sIB/ISIeTCs:
T-PHK

+THK

u-PHK

p- PHK

Kos¢gduruent BuoBon cnenquuunoct [JHK - 3T0 oTHOIIEHMe:
A +11

T+T

A+T

T+1

+A+T

r'+14

Cunre3 IHK B siipe K/IeTKH 0CyL|eCTB/ISAeTCH ...



+B UHTepdaze
B rpodase

B MeTadase

B Tesio(paze

Ecmu nykineorugnbiii coctaB THK - 3to I'TA IJAA, TO HYK/I€OTHAHBIM COCTaB HU-
PHK oypert:

LHOT OAA

quy ryy

+ULUTI'TT

I'Trryy

K nepeMunHOBBIM a30THUCTBIM OCHOBaHUAM, BxojamumM B cocraB [IHK,
OTHOCSATCS:

aJleHMH U TUMUH

ypauu/I ¥ LUTO3WH

aJleHUH U TYaHUuH

+TUMUH Y LIUTO3UH

IIpomecc camoBocnpousBefaenusa mosiekys JIHK, oOecmeudBaromui TOYHOE
KonupoBaHue renerudeckon JHK, Ha3piBaercs:

TpaHCIsILUen

+pervivkanyen

TPaHCKPUIILIUEH

pecuHTe30M

JHK ot PHK oT1/1MyaeTcs a30TUCTHIMYA OCHOBAHUSAMMU:
TpeMmst

+0HUM

JBYMsI

MaTepl/IaJI]:HbIM HOCHUTe/IeM HaCﬂeﬂCTBEHHOﬁ l/lH(l)OpMa]_[l/lI/[ B KJ/IeTKe ABJ/IfAeTCHA:
T-PHK
+ITHK
u-PHK

TpuIuIeT coOCTOUT:
Y3 aMUHOKHCJIOT
caxapa
+HYK/IEOTHU/ 0B
JIUTIAI0B

JHK keTku HeceT HH(OpMaIUIO 0 CTPOEHUM:
+06enKoB

yT/IeBO/IOB

JKHPOB

aMUHOKHCJIOT



u-PHK cuHTe3upyercs:
+ B a7pe

Ha pubocomMax

B LJUTOILIa3Me

B MUTOXOH/IPHSX

A30THCTOE OCHOBaHHe yPaliI BXOAUT B COCTaB:
+PHK

ITHK

Oenka

caxapa

Ha3oBute a3oTucThie 0CHOBaHHs, Bxoasaiue B coctaB PHK:
I'yaHUWH, LIUTO3WH, ypaLW/

+a/leHVH, T'yaHWH, LIATO3WH, ypaLW/

aJleHUH, T'YaHWH, [JUTO3UH, TUMUH

aJleHUH, T'YaHUH, THMUH

B cocraB JHK BXx0UT a30TUCTHIX OCHOBaHUM:
ABa

+yeTbIpe

TPU

Cunre3 JHK B K/1eTKe 0CyLeCTB/IA€TCH...
+ B mpocase

MeTodaze

vHTepdaze

Ilepenoc renernueckou nHpopmanuu c IHK Ha u-PHK...
Tpanckpunuus

K mecTy cuHTe3a 0e/1Ka aMMHOKHC/I0ThI /{0CTaB/IAOTCS. ..
TpaucrioptHsle PHK

IIponecc camoyaBoenus mosiexkya JTHK...
Peruvkaums
Beedume Baw eapuaHm omeema

Yuacrok mosekyanl JTHK, cmoco0Hasi mepeHOCUTH BK/IIOUEHHBbIE B Hee TeHblI.

TpaHCIi030HbI

CBOMCTBO TeHeTHUEeCKOIo KoJaa o0ecrieynBaTh KOoaupoBaHHue JdHHBIM TPHILJIETOM

TOJIbKO CBOeli aMUHOKHUC/IOThI Ha3bIBaeTCAl...
+0JHO3HAYHOCThIO

YHUBEPCATbHOCTBIO

BBIPOXKJIEHHOCTBIO

TPUIIJIETHOCTBIO

IIpoiecc TPAaHCKPUIIIMHU OCYLIECTB/IAETCS MOCPeACTBOM:



nepeHoca nHpopmauuu u-PHK B prbocombl
+nepeHoca uHdopmanuu ¢ JIHK Ha u-PHK
cuuTbiBaHus1 “HPopMaumu ¢ u-PHK Ha p-ZIHK
nepeHoca uadopmaruu ¢ u-PHK na IHK

Tpancisanua - 3To:
CUHTe3 SHepruu
+cuHTe3 Oeka
cuHTe3 U-PHK
cunTe3 JIHK

T'eH - 3T0 y4aCTOK MOJIEKY/IbI:
+ITHK

Oenka

n-PHK

T-PHK

CBOMCTBO reHeTHYECKOr0 K0/la 00ecneuyuBaTh KOAMPOBaHHUE OJHOW aMHHOKHC/IOTHI
HEeCKO/IbKUMH TPUIL/IETAMH Ha3bIBaeTCH...

YHUBEPCa/IbHOCTBIO

OJJHO3HAYHOCThIO

+BbIPOXIEHHOCThIO

TIepeKpPhIBaeMOCThIO

TpaHcasanua - 3T0:
CHUHTe3 SHepruu

+ cuHTe3 Oeska
cuHres u-PHK
cunre3 THK

CBOJCTBO reHeTUYeCKOro Kojia o0ecreunBaTh KOJJUPOBaHHe 0JHOM aMHHOKHC/IOTHI
HEeCKO/IbKUMH TPUILJIETAMH Ha3bIBAeTCH...

YHUBEPCATbHOCTBIO

O/THO3HAUHOCTBIO

BLIPOXK/IEHHOCTBIO

YHUKATbHOCTBIO

Ko/muecTBO aMHHOKHC/IOT, KOTOpPOe OyJeT BK/IIOUEHO B COCTaB 0e/JKOBOM
MoJ1eKyJ1bl, ecid MoJsieKysia [JHK cocrout u3 300 HyK/1e0TH/0B:

150

15

+100

10

Yuacrok JHK - 3T0:

MoOHOMep beska

MeCTO CHHTe3a Oenka

+TeH, KOJUPYIOIMN NH(OPMAI[HIO O CTPYKType Oeska



Il1acTUAHYI0 HaC/Ie/[CTBEHHOCTh 00eCIeunBaloT...
MwuToXoHApUH

Teopusi perynsainuu OHOCHHTe3a 0elka B KIIeTKe,
Masmo...
Onepon

I'aniouHbIe K/IETKH 00pa3yoTcs:
TIpU arlOMUKCUCe

+1pu Mero3se

B pe3yJibTaTe MUTO3a

MukpocnoporeHes — 3T0 Meiio03:
+B TbI/TbHUKAX

B TIECTUKAX

BereTaTUBHBIX OpraHax

MakpocnoporeHes — 3To Meii03:
B TIbUIbHUKAX

+B MeCTHKax

BEreTaTHBHBIX OpraHax

pa3paboranHas JKakoboom u

KOH'I:IO[‘EII.[I/IH 1 00MeH roMoJ/IOTHYHBIMH Y4d4CTKaMH XpOMOCOM IIPOUCXO/JUT:

B rpocdase MUTO3a
+B nipoaze 1mMelio3a
B ripoase 2 Merio3a

Buo/sioruyeckoe 3HaYeHHe MUTO03a 3aK/THOYAETCH:
+ B COXpaHEHWHU TTOCTOSTHCTBA UKMC/Ia XPOMOCOM
00pa30BaHMU MOJIOBBIX KJIETOK

obecrieueHNH OHOJIOTMUECKOTO Pa3HOooOpa3us

JKu3HeHHBIH LUK/ KJ1eTKH COCTOUT:
13 Mekio3a U uHTepdasbl

+uHTepdasbl U MUTO3a

MHUTO3a U Melio3a

I'eHeTHUeCKH HIeHTHUYHBIE K/IeTKH 00pa3yloTcs:
+TIpU MUTO3€

1pU Melio3e

NPY aMUTO3e

B pe3ynbTaTe MUTO03a M3 OAHOM KJ/IETKH MO/IyYaeTcs:
+2

3

4

KiieTku 3HA0CIEpMA HMEIOT HA0OpP XPOMOCOM:



rariouHbIN
JTATIJIOWTHBIN
+ TPUIUIOWUHBIN

Mukpocnopsl cofiep;kaT Habop XpoMocoM:
+ranaouHbINA

JUTLTOUIHBIN

TPUIIOUHBIN

Makpocnopsl co/iep)KaT Habop XpoMoCoM:
+ rarionuHbIN

JUTLTOUIHBIN

TPUTIOWU/IHBIN

Tun penenusi, He CONPOBOXXAAKILUHCA peJyKI[Uell XPOMOCOM:
+ MUTO30M

MeK030M

aMHUTO30M

CivsiHMe OJHOTO0 CIepMHsl C SWIEK/IeTKOW, a APYyroro-c siipom
KJ/IETKH - 3TO:

CUHAICUC

+ IBOMHOE OIIO[J0TBOPEHUEe

TIOJIMCTIePMUST

Y cTaHoBuTe NOC/Iel0BaTe/IbHOCTD (a3 MuTo3a:
nipodasa, Tenodasa, Metadasa, aHadaza
+mnpodasa, Metadasa, aHadasa, Tesodasa
npodasa, aHaa3za, Metadasa, Terodasza
MeTadasa, aHadasza, Tenodasa, mpodasa

JKvi3HeHHbIN IUKJ/I BBICILIEr0 PacTeHusI:
5. Cems

1. CriopoduT

2. 'ametodut

4. 3urora

3. Metio3

Teopuro onepoHa pa3padoTaim yueHble:
+®. JKakob u K. MoHo

®. Kpuk u ®. JKakob

. Yorcon u JK. MoHO

®. Kpuk u [I. YoTcoH

MuKpocnopsl cojiep>kaT Habop XpoMocoM:
TPUIJIOUHBIN

+rarouIHbIN

JTUATIIOUTHBIN

HeHTPa/IbHOMN



TeTparyIOUuIHbIN

OCHOBHOE YHC/I0 XPOMOCOM 0003HAYAIOT C/IeAYIOIUM 00pa3om:

+2n
Y

X

Y, X

YKaxuTe KO/ITMUECTBO XpoMaTHuj B XpoM0OCOMe B HAaUad/Ie MUTO3d:

+1Be
yeTbipe
oJiHa
TpU

XpomocomHuasi abepparusi 12345 =>1232345 Ha3bIBaercs:

VHBepCHen
TpaHC/IOKal[en
+ayTIMKaluyen
JeneLyen

Melio3 o0ecrieuuBaeT

["anyiongHbIN

XpoMocoMbI onpe/ie/ISIIOIHE TT0JT 0CO0H Ha3bIBAIOT

IlonoBwie

Ha0op XxpomMocoM

B pe3y/sibTaTe OM/I0J0TBOPEHHUsI ABYX MOJIOBBIX K/IETOK 00pa3yercs

3urora

Tabnuua 3.2 — Kpurepun orjeHKM c(hOPMUPOBAHHOCTHA KOMIIETeHLIUH

KO/] 1 HAMMEeHOBaHHe

Kputepuu onjeHnBaHus c()OpMUPOBAHHOCTHA KOMITETeHLIUN

HMH/IUKaTopa (4acTu KOMIOEeTEeHIIUM)
JNOCTY>KEeHUS Ha 0a30BOM YPOBHe Ha TMOBBIIIEHHOM YPOBHE
KOMITeTeHLMM (YacTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTEHL[1I) OL[eHKe OL[eHKe OLIEHKEe «OT/INYHO»
«YJIOBJIETBOPUTEJ/IbHO «XOopoLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMaJsIbHOT0
MaKCUMaabHOTO MaKCUMabHOTO 6anna
bamia basta
OIIK1. CryneHt CryneHt CryneHt
na-1. JleMOHCTpUpPyeT JIeMOHCTpUpYyeT JIeMOHCTpUpPYEeT
HemMoHcTpUpyeT 3HaHUST OCHOBHBIX 3HaHWSI OCHOBHBIX | 3HaHWE OCHOBHBIX
3HaHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux u MaTeMaTUueCKUX | MaTeMaThueCKUuX,
MaTeMaTUJeCKuXx, €CTeCTBEHHBIX HayK, |1 eCTeCTBEHHBbIX | eCTeCTBeHHOHAayuH
€CTeCTBEHHOHAYYHbIX | HO UCIIBIThIBAET HayK, HO bIX U
u 3aTpy/iHeHUs B JlOTyCKaeT obmenpodeccroHan

obmienpodeccroHa-

MpUMEHEHWH OdHHBIX

HETOYHOCTHU B

bHBIX NUCIIHUIIJIMH,




JIBHBIX OV CLUIL/INH,

3aKOHOB [IISI

TIMpUMEHEeHNN

HEOOXOUMBIX JIJIsT

HeoOXOUMBIX 17151 pelleHus JJ@HHBIX 3aKOHOB | pelleHUs TUIIOBbIX
pellleHys] TUITOBBIX CTaH/IapTHBIX 3a/la4 B | [JIs pelleHust 3aiau B 001acTu
3azau B 0bmacTu arpoHOMUU CTaH/IapTHBIX arpOHOMHUH.
arpOHOMUH. 3a/a4 B
arpoOHOMHUU
OIIK-1. CrygenTt ucnonb3yer | CTyzeHT Crynent
N-2. Ncnions3yet 3HAaHUSA OCHOBHBIX HCIIO/B3yeT UCII0/Ib3yeT 3HaHUe
3HaHUSI OCHOBHBIX 3aKOHOB 3HaHHUS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaTU4YeCKUX U 3aKOHOB MaTeMaTH4eCKHuX,
MaTeMaTH4eCKUX U eCTeCTBeHHbIX HayK, | MaTeMaTUYeCKHWX | eCTeCTBeHHOHayuH
eCTeCTBeHHbIX HayK | HO UCIIbITbIBAeT Y eCTeCTBEHHBIX | BIX U
[J1s1 pelleHust 3aTpyJHeHus B Hayk, HO obijenpodeccronan
CTaHJapTHBIX 33/la4 B | IPUMEHEHUH [JaHHBIX | JOMyCKaeT BHBIX JUCLIUIIVH,
arpOHOMUM. 3aKOHOB JIJIs1 HETOUHOCTH B HeoOXOMMBIX IS
pelleHust IIpUMeHeHU! pelleHysl TUIIOBBIX
CTaHJAPTHBIX 3a/lau B | JaHHBIX 3aKOHOB | 3aJau B 00/1aCTH
arpoOHOMHUU JJ1S1 peLleHust arpOHOMHUH.
CTaH/IapTHBIX
3a/,a4 B
arpOHOMHUU
OIIK-1. Crynent npumensier | CTyzeHT CTypeHT nnpuMeHsieT
N-3. [Ipumensiet MH(}OPMAaLIMOHHO- MpUMeEHSeT VMH(OpMaLOHHO-
VMH(OpPMaLOHHO- KOMMYHHMKAaLIMOHHbIe | THPOPMAL[MOHHO- | KOMMYHHUKaL[1OHHbI
KOMMYHUKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHHUKALIMOHH | € TeXHOJIOTUU B
TeXHOJIOTUU B VICIIBITHIBAET ble TEXHOJIOTHY, | pelleHUU THUITOBBIX

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

3aTpPy/JHEHUS B
TIPUMEHEHUH JJaHHBIX
TeXHOJIOTHUM B
peIleHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMMH.

HO JIOTTyCKaeT
HETOUYHOCTHU B
TpUMeHeHUHn
JTAHHBIX
TeXHOJIOTUH B
pelieHun
TUTIOBBIX 3a7jau B
obsactu
arpOHOMMUH.

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

OueHOUYHBIe MaTepHaJibl U CPeJCTBA /AJiA MPOBePKU chopMHUPOBAHHOCTH

KOMIIeTeHIIUH

Mopaysb 3. OCHOBBI rHOPH0/IOrHUECKOT0 aHA/TH3a

KonTtposbHast paboTa

. [aiTe onpesiesieHre TIOHSITUN «TOMO3UTOTHbBIA OPTaHU3M».

. aiiTe onpefiesieHNe MOHATUN «F€TEPO3UTOTHBIM OPraHU3M».

1
2
3. UTo nmoHUMaeTcs I0j, aHa/IU3UPYIOLLIUM CKpelliuBaHueM?
4

B yeM cocTosT 0COOEHHOCTH T0/IX0ja MeH/ess K U3y4eHHto THOPUI0B?




B yem CyIIHOCTb 3aKOHA YMCTOTHI FaMeT U POJ/ib Meiio3a B ero OCyIlleCTB/IeHUN?
OcCHOBHbIe TIOHSATHSI ¥ TEPMUHBI, IPUMeHsieMble TIPY THOpUN3aIi.

YTo noHMMaeTcs MoJ, BO3BPaTHBIM CKpeIUBaHUeM?

B yeM cyTb MeH/ie/IeBCKOTO 3aKOHA eAMHO00pa3usi MepBOro MOKOIeHUs ?

Lo New,

OCHOBHbIe TEDMUHBI 1 CUMBOJIBI, TIPUMeHsieMble B TUOPH/I0/IOTHUeCKOM aHajm3e.

10. OcobeHHOCTH THOPHAIOIOTMUECKOTO aHaATH3a.

11.3aKOHOMEpHOCTH  HE3aBHCHUMOTO  HAC/Ae[iOBaHUS  TIPU  TTOJMTHOPUIHOM
CKpeIMBaHuM 1 Orosioruueckoe 000CHOBaHUe STUX 3aKOHOMEPHOCTEH.

12.TIpaBusa oTOOpPa TOMO3WTOTHBIX TEHOTHIIOB TIpH [AW- W TOJUTHOPHIHOM
CKpeLVBaHUM.

13. Turbl CKpeluBaHusl — TIpsIMble, PeLIUTIPOKHBIE.

14.PacujenieHrie THOPUIOB BTOPOTO TIOKOJIEHUS TIPH [AW- W TPUTUOPHAHOM
CKpeLBaHUH.

15. CoBpemeHHbIe TIpaBu/ia THOPHU/I0/IOTHUECKOTO aHa/i3a.

16. Turmbl CKpelBaHUs.

17. JaTh MOJIEKY/ISIPHO-TeHeTHUECKOe 000CHOBaHUe sIBJIeHUsI B3aUMO/IeCTBUSI TeHOB.

18. BHyTpHasnienbHble B3aUMO/|eHCTBHUS T€HOB.

19.TonsTHe 06 31MCTAa3e.

20.006mbsicHUTE, KaKMM 00pa3oM MpH CKPEIUBAaHUM [BYX Oe/IOIBETKOBBIX COPTOB
JTbHa MO>KHO TIOJIYUHTh TIOTOMCTBO C T'O/TyOBIMU I[BETKAMU?

21. Tunbl B3aUMO/eCTBHS.

22.MexasnenbHble B3aUMO/IeCTBUS TEHOB.

23.11loHsATHE O KOMILJIEMEHTapHOCTH.

24. flBneHus1 MHOXXeCTBEHHOT'O arvieiu3mMa.

25. Tunbl mosiiMepud (aJanTrBHas U HeaJAUTUBHAs MOJUMepHs).

26.TloHaTHe 0 KpUTepUH X (XHU-KBaJpar).

27.MeTosiiKa pacyeTa TlOKa3aTessi XW-KBafipaT il OLeHKA TUOpPHAOB BTOPOTO
TIOKOJIEHUS TIPY Pa3/IMYHbIX BapUaHTaX CKPelMBaHus.

28./laTh 3ak/rOueHHWe O XapakTepe Hac/e[j0BaHUs IlOKas3aTess BbICOTA PaCTeHUs y
pxxu copra YynmaH, ecau Tpu ampobaldy  YCTaHOBTEHO, UTO B TIOCEBax
BCcTpeuatoTcs 7 (peHoTunor mno BeicoTe 180,156, 132,108, 84, 60, 36 cm.

29.T'eHeTHUeCKU aHa/INU3 TIPU MOJIMMEPHOM Hac/1e/JOBaHWUHU MPU3HAKOB:

30. fIBneHue CLerIeHHOI 0 Hac/eJ0BaHus.

31.OnpenenuTs  XapakTep — Hac/le[OBaHUS  TPU3HAKOB  IIpU  CLIEIVIEHHOM
HacJ/1e/J0BaHuU.

32.Pemmth 3a7jauy 10 MOJIEKY/ISIPHBIM OCHOBaM Hac/le[CTBEHHOCTH.

33.PeunTh 3ajauy 1o rMOpHUIU3alN CeTbCKOXO03SIMCTBEHHBIX pAaCTeHWM Ha OCHOBE
MOHOTHOPHHOTO CKpeIlBaHUsI.

34.PemuTh 3afauy 1o TMOpHUM3alN CebCKOXO03SIMCTBEHHBIX PaCTeHW Ha OCHOBE
MUTHOPUHOTO CKPeI[UBaHus.

35. PeliuTh 3a/1lau Ha TPUTUOPHUIHOE CKpeIlBaHue.



36.PemmTh 3a/jauy Mo TUOpPUAMU3AIMN CeNbCKOX03SMCTBEHHBIX PAaCTeHWM Ha OCHOBE
KOMIIJIEMEHTapHOT 0 B3aUMO/IeHCTBHYS IBYX Tap Heasljle/IbHbIX Fe€HOB.
37.PeuuTh 3ajauy 10 TMOpPUAN3AIMN CeTbCKOXO3SHUCTBEHHBIX PAaCTeHHM Ha OCHOBE
SMMCTAaTUYeCKOr0 B3aMO/IeMCTBUS [ABYX Iap Heasl/le/IbHbIX TeHOB.
38.PemmTh 3a/jauy Mo TUOPUAM3AIMN CeMbCKOX03SIMCTBEHHBIX PAaCTeHWM Ha OCHOBE
MOJIMMEPHOTO B3aUMO/IeUCTBYSI T€HOB.
39.Pemmth 3a/auy MO TMOPUAM3AI[MH CeTbCKOXO035HCTBEHHBIX paCcTeHH Ha OCHOBE
MOJIMMEPHOT0 B3aUMO/IelCTBUS T€HOB.
40. PemmThb 3a/jauy MO CTaTUCTAUYECKOW OL[€HKe PaCILeryIeHus.
BapuaHThI 3a/jau Tipe/icTaB/ieHbl B yueOHOM mocobun «['eHeTHKa: COOpHUK 3ajau
o oOIeil TeHeTHKe U TeHETHKe CeThCKOXO3SHCTBEHHBIX pacTeHui / coct. W.A.
MarapyeBa. — Koctpoma: KI'CXA, 2008. -118 c.»

NupvBuayansHOe 3azaHue

1. BriBesieHre HOBOTO cOpTa KapTodessi Ha OCHOBe BHYTPUBH/JOBOTO
TIOJTUTUOPUIHOTO CKPEIUBaHuS.

2. BbIBeJieHME HOBOT'O COpPTa KaMyCThl HA OCHOBE BHYTPHUBH/IOBOTO TIOJTUTHOPHIHOTO
CKpellUBaHUs.

3. BbIBeJieHHE HOBOT'O COpPTa PXXKM Ha OCHOBE BHYTPUBU/IOBOT'O TIOJTUTUOPUTHOTO
CKpellUBaHUs.

4. BbIBe/ileHHe HOBOTO COPTa CBEKJ/Ibl HA OCHOBE BHYTPUBH/IOBOTO TTOJTUTUOPUIHOTO
CKpeLLUBaHUS.

5. BbIBeZieHre HOBOTO COpPTa COM HAa OCHOBE BHYTPUBU/OBOTO TIOJTUTUOPUHOTO
CKpeLLWBaHUS.

6. BriBeleHMe HOBOI'O COpPTa MILEHKULIbI HA OCHOBE BHYTPUBH/OBOIO
TIOJTUTUOPUIHOTO CKPeI[BaHus.

7. BbIBesieHre HOBOTO COpTa K/ieBepa Ha OCHOBe BHYTPUBHIOBOTO TIOJIUTUOPHTHOTO
CKpeLLWBaHUS.

8. BriBeJjeHME HOBOTO COPTa OBCA HA OCHOBE BHYTPUBH/IOBOTO TTOTUTHOPHIHOTO
CKpeLLWBaHUS.

9. BhiBefieHHEe HOBOTO COpPTa STUMEHSI Ha OCHOBE BHYTPUBHOBOTO ITOTUTHOPHUIHOTO
CKpellUBaHUs.

10. BriBefieHrie HOBOT'O COPTa pHcCa Ha OCHOBE BHYTPHUBU/JOBOTO IMOUTUOPUIHOTO
CKpell1BaHUs.

11. BeiBefieHrie HOBOT'O COPTa MOPKOBH Ha OCHOBE BHYTPHUBU/IOBOTO MOTUTUOPUAHOTO
CKpeLLBaHMUS.

12. BoiBefieHre HOBOTO COPTa JIyKa Ha OCHOBe BHYTPHBH/IOBOTO TIOJTMTHOPHHOTO
CKpeLLVBaHMUS.

13. BoiBeieHre HOBOTO COPTa YeCHOKA Ha OCHOBe BHYTPUBH/IOBOTO TTOJTUTUOPUIHOTO
CKpeLl1BaHUs.

14. BeiBeieHre HOBOT'O COPTa JibHA-/0J/IT'YHLIA HA OCHOBE BHYTPUBUI0BOT'O
TIOJTUTUOPUIHOTO CKPeIl[UBaHus.



15. BeiBeieHre HOBOT'O COpTa JibHA MaC/JIMYHOTO Ha OCHOBE BHYTPUBHOBOTO
TIOJTUTUOPUHOTO CKPelBaHusl.

16. BeiBeieHre HOBOT'O cOpTa KapTogers Ha OCHOBe BHYTPUBH/IOBOTO
TIOJTUTUOPUAHOTO CKPellBaHusl.

17.BbIBefieHre HOBOTO COPTa IMEeTYHUHM Ha OCHOBE BHYTPHUBHOBOTO MOJTUTUOPUAHOTO
CKpeLLUBaHUS.

18. BeiBeieHe HOBOT'O COpTa IJIaiM0/1yca Ha OCHOBE BHYTPUBUOBOI'O
TIOJTUTUOPUTHOTO CKPeI[UBaHusI.

19. BeiBeieHrie HOBOT'O COPTA JiyKa Ha OCHOBE BHYTPUBH/IOBOTO TIOIUTUOPUIHOTO
CKpeL1BaHMUs.

20. BoiBeieHre HOBOTO COpTa MPOCA Ha OCHOBE BHYTPUBH/[OBOTO TIOIMTUOPHUIHOTO
CKpeL1BaHMUs.

21.BbIBefieHre HOBOTO COpTa sI0JIOHW Ha OCHOBE BHYTPHUBH/JOBOTO ITOTMTUOPUIHOTO
CKpeLLWBaHUS.

22.BbiBefieHre HOBOT'O COPTA BUIITHU Ha OCHOBE BHYTPUBH/IOBOTO TIOJTUTUOPUIHOTO
CKpeLLWBaHUS.

23.BriBesieHre HOBOTO cOpTa ap0Oy3a Ha OCHOBe BHYTPUBH/[OBOTO IMOJIUTUOPHUAHOTO
CKpellUBaHUs.

24.BpIBeJileHHe HOBOT'O COpTa KapTo(esisi HA OCHOBe BHYTPUBUZ,0BOIO
TIOJTUTUOPUAHOTO CKPeIiBaHusl.

25.BriBefieHre HOBOT'O COpPTa 3eMJISHUKM Ha OCHOBE BHYTPUBUZ0BOTO
TIOJTUTUOPUIHOTO CKPEI[UBaHUS.

26.BriBeieHre HOBOT'O COPTa Ma/IMHBI HA OCHOBE BHYTPUBHUIOBOTO ITOJTMTMOPUAHOTO
CKpeLLWBaHUS.

27.BbiBefieHrie HOBOTO COpPTa €>KeBUKH Ha OCHOBe BHYTPHUBU/IOBOTO MOJUTUOPUAHOTO
CKpell1BaHUs.

28. BoiBeieHre HOBOT'O COpTa CMOPO/JIMHBI HA OCHOBE BHYTPUBH/IOBOI'O
TOJIUTUOPUAHOTO CKpeIUBaHUSI.

29.BriBeieHre HOBOT'O COPTa TOMaTa Ha OCHOBe BHYTPUBHUIOBOTO TOJTUTUOPHUIAHOTO
CKpeLLWBaHUS.

30. BriBejeHre HOBOT'O COpPTA OT'ypiia Ha OCHOBe BHYTPHUBH/IOBOTO TIOJIMTUOPUAHOTO
CKpellUBaHUs.

31.BbiBefieHMe HOBOT'O COPTa ropoxa Ha OCHOBe BHYTPUBH/IOBOTO MOJUTUOPUHOTO
CKpell1BaHUs.

32.BbiBeJieHre HOBOT'O COPTa Iepiia Ha OCHOBEe BHYTPHUBU/0BOI0 MOUTHOPUHOTO
CKpeLLBaHMUS.

33.BriBefieHre HOBOT'O COPTa KaOAauKOB Ha OCHOBE BHYTPUBH/IOBOTO
TOJTMTUOPUAHOTO CKPeII[UBaHUSI.

34.BriBefieHre HOBOTO COpTa OakK/ia)kaHa Ha OCHOBe BHYTPUBHIOBOTO
TIOJTUTUOPUIHOTO CKPeIl[UBaHus.

35.BriBefieHre HOBOT'O COpTa 00/1eMMXK Ha OCHOBE BHYTPUBHUI0BOTO
TIOJTUTUOPUIHOTO CKPeIl[UBaHus.



36.BbiBeieHre HOBOTO COPTa UPrH Ha OCHOBE BHYTPHUBU/IOBOTO MOJTUTUOPHAHOTO
CKpeL1BaHuUs.

37.BbIBe[ileHre HOBOT'O COPTa BUKW Ha OCHOBE BHYTPUBH/IOBOT'O TTOJTUTUOPUTHOTO
CKpeL1BaHuUs.

38.BbiBeieHre HOBOI'O COPTa THO/IbIIAHOB HA OCHOBE BHYTPUBHI0BOTO
TIOJTUTUOPUTHOTO CKPEeI[UBaHuS.

39.BriBeieHHe HOBOTO copTa OerOHHMM Ha OCHOBE BHYTPUBHOBOT'O TTOIMTHOPU/THOTO
CKpeLLUBaHUS.

40.BbIBeileHHe HOBOTO COPTA JIFOITMHA HA OCHOBE BHYTPUBHU/IOBOTO MTOJIUTMOPHUIHOTO
CKpeL1BaHMUs.

41.BbIBeieHre HOBOT'O COPTa MOZCOJ/IHYXa Ha OCHOBe BHYTPUBHU/OBOIO
TIOJTUTUOPUAHOTO CKPeIliBaHusl.

42.BbIBeieHre HOBOT'O COPTa 3eMJ/ISTHUKH Ca/IOBOM Ha OCHOBE BHYTPUBUZOBOTO
TIOJTUTUOPUIHOTO CKPEIUBaHuS.

43.BbiBe/ileHHe HOBOTO COpPTa JbIHA Ha OCHOBe BHYTPHBHIOBOTO TIOJIMTUOPUAHOTO
CKpeLLWBaHUS.

44. BbiBeJileHHe HOBOT'O COPTa CUPEHU Ha OCHOBe BHYTPUBHZIOBOT'O TTOJIUTUOPUTHOTO
CKpeL1BaHMUs.

45. BbiBeJileHHe HOBOT'O COPTa eI Ha OCHOBe BHYTPUBH/IOBOTO MOJTUTHUOPUIHOTO
CKpeL1BaHUs.

46.BbIBe/ileHHe HOBOTO COpTa reOprrHa Ha OCHOBe BHYTPUBHUOBOTO MOJTMTHOPHUAHOTO
CKpeLLUBaHUS.

47.BbIBefileHHe HOBOTO COpTa (IOKCa Ha OCHOBe BHYTPUBHU/IOBOTO MOJIUTHOPHUAHOTO
CKpeLLWBaHUS.

48. BbiBeJileHHe HOBOT'O COpPTa K/TFOKBBI HA OCHOBE BHYTPUBH/JOBOTO MOJTUTUOPUIHOTO
CKpeLBaHUs.

49. BriBeJileHHe HOBOT'O COPTa YepHUKU Ha OCHOBE BHYTPUBHUIOBOT'O TTOTMTUOPUTHOTO
CKpeLLWBaHUS.

50. BeiBeZieHre HOBOT'O COpPTa repaHU Ha OCHOBE BHYTPUBH/IOBOTO TTOJTUTUOPUTHOTO

CKpeLLWBaHUS.

InaH pabombl 045 8bINOAHEHUS UHOUBUOYA/bHO20 3A0AHUS

BbI160p Ce/lbCKOX0351CTBEHHOTO PACTEHUS.

3HAaKOMCTBO C UMEKLLIUMCSI COPTOBBIM MaTepHasiOM.

CocraBnieHre X039MCTBEHHOW MO/ZIeIM HOBOT'O COPTA.

e

M3ydyeHue reHeTUUeCKOro OaHKa JaHHBIX O XapakTepe ZieTepMUHALIUU U
Hac/ie/JoBaHusl yKe/laeMbIX MPU3HAKOB.
CocraByieHue reHeTUUeCKOU (hOpMYJIbI JKeaeMoro copra.

o

[Tom6op poAUTENbCKUX TTap — UCTOYHUKOB COOTBETCTBYIOIUX ME€HOB.

7. BbIOOp THTIA CKpeIMBAHUS U TIPOBeZIeHNE TIPSIMbIX U PEI[UTPOKHBIX
CKpeLVMBaHWUM.

8. Omucanue rubpUI0OB TIEPBOT0O TTOKOIEHHSI.

9. BwIOop THITa CKpeluBaHuUs /IJIs TIOy4YeHUsI THOPHU/IOB BTOPOT'O TIOKOJIEHMS.



10. Ananmu3 rubpuzioB BTOpPOro rokosaeHus. OrnpefieneHre 06beMa BEIOOPKY fij1a
TIpoBeZieHrs 0TOopa He0OX0IUMOTO KOJTMUeCTBa HY>KHbIX (DeHOTUITNYeCKUX GhopM.

11. Onucanue miporieypbl 0TOOpA /IJ1st TIOMCKAa TOMO3UTOTHBIX T€HOTHUIIOB.

12.TlonyueHure ruOpU/IOB TPETHETO TTOKOIEHUSI U OTOOP TOMO3UTOTHOTO MIOTOMCTRA.

KosmokBuym
1. Posib  K/IeTOUHBIX CTPYKTYP B HaC/eACTBEHHOCTU. ['eHbl s7pa, TeHbl
XJIOPOT/IACTOB, F€HbI MUTOXOH/PUIA.
2. CrpoeHrie XpOMOCOM. JTarbl UX (POPMHUPOBAHUS U MOP(OJIOTUUECKHEe THUIIBI.
3. IloBeneHure XpoMOCOM MIPU MUTO3e€.
4. Memo3s. [loBegeHne xpomocom B mpodase mepBoro feneHvs. Bropoe nenenue
Meii03a, oOpa3oBaHue ramer.
5. Kpoccunroep. BapuaHTbl KpOCCHMHIOBepa, MeHeTUYeCKUM KOHTPOJIb Ipoliecca.
buosiornueckoe 3HaueHve KpOCCUHIOBepa.
6. MukpocrioporeHe3 ¥ MakpOCIOpPOTeHe3 MpPU MOJIOBOM Pa3MHOXXEHUM PaCTeHUHU.
[1BOIHOE OMJIOOTBOPEHME.
7. T'eHeTUueckKasi CTDyKTypa CeMeHU pacTeHUH.
8. OCHOBHBI€ TOI0’KeHHUS] XPOMOCOMHOW T€OPUM HacC/IeACTBEHHOCTH.
9. XpomocoMmHasi ieTepMUHAaL[KsI [1071a Y )KUBOTHBIX U PaCTeHUM.
10.TeHeTHUecKre OCHOBBI U3MeHUMBOCTU. Kiaccudukaiius BU10B U3ME@HUHMBOCTH.
11. XapakTepucTUKa U 3HaueHue (peHoreHeTUUeCKOl W3MeHUUBOCTH.
12.TToHsATHE O KOMOMHAI[MOHHON U3MEHUMBOCTH.
13.OcHoBHbIe nipaBuia MeHzers.
14.CoBpeMeHHbIe TTpaBH/Ia IPOBEIeHUsT THOPU/0/IOTHUECKOT0 aHa/T|3a.
15.Tunbl CKpellMBaHWs — MPSIMble, PELUIIPOKHbIe, aHA/JW3UPYIOLLIKe, BO3BPATHBIE
CKpell1BaHUs.
16. MoHorubpuiHOe U JUTUOpUAHOe CKpelluBaHue.
17.TlonurubpuiHOe CKpellBaHue.
18. BHyTpHasienbHble U MeXXKasie/bHble B3auMOJeNCTBHE FeHOB:
— MHO>XeCTBEHHbIH ajljie/ii3Mm;
— KOMIUIEeMeHTapHOCTh;
— 3MMCTa3s;
— TIIOJ/IUMepHs.
19.OcobeHHOCTH Hac/ie/JOBaHUSI KOTMUECTBEHHBIX TTPU3HAKOB.
20.Pacuet kpuTepusi Xv-KBajpar.
21.CueruvieHHOe HacJ/ieIOBaHUe.
22.1luTonnasmaTtryeckas HacaeCTBeHHOCTb.
23.23.PemuTh 3aziauy MO TUOpPWAW3AIMK CeMbCKOXO3SIMCTBEHHBIX pAacTeHUN Ha
OCHOBe IMTUOPHUIHOTO CKpeIUBaHUS.
24.PemmTh 3a/lauy 10 TMOpPUAM3AI[MN Ce/TbCKOXO035HCTBEHHBIX pPacTeHH Ha OCHOBE
MOJIMMEPHOT0 B3aUMO/IeUCTBYUSI T€HOB
25.PenmTh 3afiaud Ha TPUTHOPHHOE CKpeIlfiBaHue.



1o

26.PemmTh 3a/1auy 10 TMOPUAM3AI[MN CE/TbCKOXO035HCTBEHHBIX pacTeHUN Ha OCHOBe
JUTHOpUHOTO CKpeIVBaHUSl M KOMIUIEME@HTAapHOTO B3aWMO/IEHCTBUS ABYX Tap
HeaJl/1e/IbHbIX T'eHOB.

27.PemmTh 3a/lauy 10 TMOpUAMW3aAlMN Ce/IbCKOXO035MCTBEHHBIX PAaCTeHUM Ha OCHOBE
JUTHOPUHOTO CKPeLMBaHUSI M SIMUCTAaTUYeCKOT0 B3aUMOJENCTBUS JBYX Tiap
HeaJl/1e/IbHbIX TeHOB.

28.PemmmTh 3a/1auy 10 TMOPUAM3AI[MN CETbCKOXO035HCTBEHHBIX pacTeHHN Ha OCHOBE
MOJIMMEPHOTO B3aUMO/IeUCTBUSI T€HOB
BapuaHThI 3a[jau mpe/icTaB/ieHbl B yueOHOM mocobun «I'eHeTnKa: cOOpHUK 3ajau

o0Iiel reHeTHKe W TeHEeTHKe CebCKOXO3fMCTBEHHBIX pacTeHui / coct. W.A.

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

TecmuposaHue

DeHOTHII — 3TO COBOKYITHOCTD:

reHOB OpraHu3ma

+ BHEILIHUX TPU3HAKOB U CBOWCTB OpraHu3ma
T'eHOB y 0C00el JaHHOM TTOMY/IALUN
sIepPHBbIX T€HOB

AnnenbHble reHbl — 3TO:

reéHbl, HaXOJdIIreCd B Pa3HbIX XPOMOCOMdX

r'eéHbl, HaXOJAIIeCd Ha PA3HbIX YPOBHAX 'OMOJIOTUYHBIX XPOMOCOM

+ I'eHbl, HaXoAs1ecs: B OJHOM U TOM JKe JIOKYCe OMOJIOTMYHBIX XpPOMOCOM
r'eéHbl, HaXOJdIIreCd B HerOMOJIOTHYHBIX XpPOMOCOMax

Ha3oBuTe 0CHOBHOM MeTOJ UCC/IeJOBaHUA 3aKOHOMEPHOCTeld Hac/ieJCTBEHHOCTH U
U3MEeHYHUBOCTH, NpUMeHeHHbIH I'. MeHpeneMm.

LIUTO/IOTUYEeCKUH

reHeasioruueckKui

+ Tubpu0noruyecKuit

LIUTOTeHeTUUeCKUI

Ilpu ckpeipuBaHuM AA X aa B IEPBOM MOKO/IEHUH TIPOSAB/ISAETCS:
He3aBHCHMOe Hac/ieJoBaHHe

+ eiHOOOpa3ue

paciervieHre

KOMIL/IEMEHTapHOCTh

KomuuectBo ¢enorunoB B F2 mpu ckpemmquBaHuu AA X aa B c/yuyae IOJIHOTO
JAOMHUHHUPOBAHUSA:

1
+2
3
4



I'ameThl, KOTOpbIe 00pa3yeT Aurerepo3urora AaBB:
+AB, Ab, aB, ab

Aa, Bb

AB, ab

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

A1 A a1a2

+A1 Ao, A1 az, a1Ap aiaz

Y cmBbI (2n = 14) rameTsl € pelyI{UPpOBaHHBIM HA00POM UMEKT XPOMOCOM:
28
+7
14

Oco0H, B mMOTOMCTBe KOTOPBIX He OOHapy)XeHO paclienyieHusi NPHU3HAKa,
Ha3bIBaMT...

+ rUOpPUIHBIMU

rOMO3UTOTHBIMU

reTepo3UTrOTHBIMU

Ykakute rameTnl, 00pa3yembie reHoTUnom Aa BB.
AB, BB

+AB, aB

Aa, BB

Pacinernienve nmo reHoTUIy MPH aHAJTU3UPYHOLIEeM CKpeliuBaHUU AaBB X aaBB:
3:1

1:1

+1:1:1:1

K Bo3BpaTHOMY CKpeliUBaHUI0 OTHOCUTCA CKpeljMBaHHe TUIla:
+AA X aa

Aax aa

Aax Aa

deHOTUIIMUECKOE paclien/ieHre MPHU 3MucTase:
+13:3

1:1

1:2:1

KoMmnieMeHTapHOCTD, 31IUCTa3, NOJIUMEPHS - ITOT pe3y/bTar:
+ HeaJlJIeJIbHOT0 B3aUMO/IeCTBYS FeHOB

MHO>KeCTBEHHOT'0 ajljie/iu3Ma

ajyieNTlbHOr0 B3aUMO/1eCTBUSI TeHOB

KOMILJIEeMEeHTapHOI'0 B3aUMO/IeliCTBUSI TeHOB

K dHA/TU3UPYHOIIEMY CKPEIIIUBAHUI0 OTHOCUTCHA CKpelllUBAHUE THUIIA:



AA xaa
+Aa x aa
Aax Aa

3akoHbl MeHpens
1nepBbIit
2 BTOpOU

2.3akoH paciieruieHust (50%)
3aKOH He3aBUCUMOTO HacJ/ie[joBaHusl PHU3HAKOB
1.3akoH eguHOO0Opa3us mepBoro mokosieHus1(50%)

Tun B3auMo/ieliCTBUS TeHOB
1AnnensHOe 1. lomyHUpOBaHue
2 HeannensbHoe 2. KoMrjieMeHTapHOCTb
2. Onycras
1. HerosiHOe ;OMUHUPOBaHKe
1. KogomuHupoBaHue
2. [Tonumepust

COBOKyl'lHOCTI) BCeX HAC/1eACTBEHHbIX CBOMCTB OpraHu3Mada

TeHOTUIT

Pacmieryienne y TrHOpMJOB 1O TeHOTHMNY HW ()eHOTHUNIY COBMAjaeT MpPH
JAOMHMHHMPOBAaHNHU

HETI0JTHOM

A/IbTEepHAaTUBHBIM TPHW3HAK, He NpPOABAAIOINMiicA y rudpugoB F1, o0ycioB/ieH

peneCcCMBHBIM I'€eHOM

I'enbl, O0aHO3HAYHO
npu3HaKa
TOJIAMEPHbIE

B/INAK0IIIHE Ha pPa3BUTHE OHOro 151 TOro xe

SiBneHue, Korja /[Ba /[OMHHAHTHBIX Hea /Ule/IbHbIX TIeHa TMPOAB/IASKT HOBBIN
NMpHU3HaK
KowmriiemeHTapHOCTb

Tabnuua 3.3 — Kpurepun orjeHKM chOpPMUPOBAHHOCTUA KOMIIETeHLIUH

Koj 1 HauMeHOBaHUe Kpurepuu orjeHMBaHUs1 COOPMUPOBAHHOCTU KOMITETEHLIUM
HMH/IUKaTopa (4acT¥ KOMIOEeTEeHILIUM)
NOCTYKEeHUST Ha 6a30BOM ypoBHe Ha TMOBBIIIEHHOM YPOBHE
KOMIIeTEHLIAH (YacTH COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTEHL[1H) OL[eHKe OL[eHKe OLIeHKEe «OT/IMYHO»
«Y/,OBJIETBOPUTEIILHO «XOpo1Io» 65- 86-100% ot
» 50-64% ot 85% or MaKCHMa/IbHOI0
MaKCUMaabHOTO MaKCHMaJIbHOT O 6aa
bamia basta
OIIK1. CryneHt CryneHt CryneHt
na-1. JeMOHCTpUpyeT JeMOHCTpUpYyeT JleMOHCTpUpPYeT




HeMmoHcTpUpyet
3HaHHe OCHOBHBIX
3aKOHOB
MaTeMaTU4eCcKux,
eCTeCTBeHHOHay4HbIX
"

ob1erpodeccroHa-
JIBHBIX ACLIUILIVH,

3HaHWSI OCHOBHBIX
3aKOHOB
MaTeMaTU4YeCKuX U
eCTeCTBeHHbIX HayK,
HO UCIIbIThIBAeT
3aTpy/iHEeHus B
TpUMeHeHUU JJaHHBIX
3aKOHOB [|J1s

3HAHWSI OCHOBHBIX
3aKOHOB
MaTeMaTH4eCKuX
1 eCTeCTBeHHbBIX
Hayk, HO
JloTyCKaeT
HETOYHOCTH B
rpUMeHeHUU

3HaHWe OCHOBHBIX
3aKOHOB
MaTeMaTHUeCKHX,
eCcTeCTBeHHOHAyUH
BIX U
obrienpodeccroHan
bHBIX JMCI[UTIHH,
HEOOXOAUMBIX JIJIsT

HeoOXOUMBIX J1/Is] pelleHus Jl@HHBIX 3aKOHOB | pelleHUs TUIIOBbIX
pellleHys] TUITOBBIX CTaH/IapTHBIX 33,4 B | [JIs pelleHust 3aiau B 001acTu
3azau B 0b6macTu arpoHOMUU CTaH/IapTHBIX arpOHOMHUH.
arpOHOMUH. 3a/a4 B
arpoOHOMHUU
OIIK-1. CrygenTt ucnosnb3yer | CTyzgeHT CrypeHt
N-2. Ncnions3yet 3HAaHUSA OCHOBHBIX HCIIO/B3yeT UCIIO/Ib3yeT 3HaHUe
3HaHUS OCHOBHBIX 3aKOHOB 3HaHWS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaTU4YeCKUX U 3aKOHOB MaTeMaTHYeCcKHuX,
MaTeMaTH4eCKUX U eCTeCTBEHHbIX HayK, | MaTeMaTUYeCKHWX | eCTeCTBeHHOHayuH
eCTeCTBeHHbIX HayK | HO UCIIbITbIBAeT Y eCTeCTBEHHBIX | BIX U
[J1s1 pelleHust 3aTpyJHeHUs B Hayk, HO ob1enipodeccroHan
CTaH[apTHBIX 33/la4 B | IPUMEHEHUH JJaHHbIX | JO0MyCKaeT BHBIX JUCLIUIIVH,
arpOHOMUM. 3aKOHOB /151 HETOUHOCTH B HeoOXOMMBIX IS
pelleHus IIpUMeHeHU! pelLeHys] TUTIOBBIX
CTaHJAPTHBIX 3a/lau B | JaHHBIX 3aKOHOB | 3aJau B 00/1aCTH
arpoOHOMHUU JJ1s1 peLleHust arpOHOMHUH.
CTaH/IapTHBIX
3a/,a4 B
arpOHOMHUU
OIIK-1. Crynent npumensier | CTyzeHT CTypmeHT npuMeHsieT
N-3. [Ipumensiet HMH(}OPMAaLIMOHHO- MpUMeEHSeT vH(OpMaIOHHO-
VMH(OpPMaLOHHO- KOMMYHHMKAaLIMOHHbIe | THPOPMAL[MOHHO- | KOMMYHUKAL[MOHHbI
KOMMYHMKaL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUU B
TeXHOJIOTHH B VICIIBITHIBAET ble TEXHOJIOTHY, | pelleHUH THUITOBBIX

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

3aTpPy/IHEHUS B
TIPUMEHEHUH JJaHHBIX
TeXHOJIOTHUM B
peIleHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMMH.

HO JIOTTyCKaeT
HETOYHOCTHU B
TpUMeHeHUHn
JTAHHBIX
TeXHOJIOTUH B
peliieHun
TUTIOBBIX 3a7jau B
obOsactu
arpOHOMHUH.

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




O1eHOYHBIE MaTepHaJ/IbI U CPeJCTBA /I IPOBEPKHU C(hopMHPOBAHHOCTH
KOMIIeTeHIUMI

Mojayns 4. Crioco0bl HalIpaB/ICHHOT'0 M HHTEHCHBHOTO BO3/[eMCTBUA HA TeHOTHIIBI

KonrposnbHas paborta
Oco6eHHOCTH CaMOOTTBIISIFOIIXCS ¥ TTIePeKPeCTHOOMBIISIOIIUXCS paCTeHUH
CeseKL[MOHHOE 3HaueHre UHOpPUIUHTa
sIBneHust THOPUWHTA U TeTepo3Hca
[TpyuunHbI HTHOpeJHOM Aernpeccun
['eTepo3ucHbiN 3D PeKT.
[ToHsATHE O YUCTBIX JIUHUSIX
Yro Takoe MHOpUAUHT, HTHOpeHas JieTipeccysi, tHOpeIHbI MUHUMYM
[eHeTHYeCKHe PUUUHBI TeTepo3ucHoro 3¢ dekra

L ooN A WN

. I'eTepo3uc u ero npakTrueckoe UCMO/b30BaHMe.

10 [eHeTHYECKHM CJIe/ICTBHEM UHOPUWHTA SIBJISIETCS.

11.MyTtauroHHasi U'3MeHUMBOCTh

12. Turbl MyTaLyi.

13. ®u3nueckre MyTareHHble (PaKTOPbI

14.MyTareHHble (hakTOpbI ¥ TIPUHLUIT UX TeUCTBUSI.

15.icnosib30BaHUe MyTalUi B CeJIEKLUU PACTeHHUM.

16. MexaHU3Mbl: BOSHUKHOBEHHSI MyTaL[Ui

17.Tlonsitve 06 UHAYLPOBAHHOM MyTareHe3e

18. XviMHueckrie MyTareHHble (paKTOPbI

19. Knaccudukauys MyTaruii.

20.IIprmepsl COPTOB, MTOTYYEHHBIX MyTareHHbIM BO3eUCTBHEM.

21. ABTONOUIIONMS, ee TeHeTUUeCKUe U (PeHOTUITMYEeCKUe MPOsIB/IEHUSI.

22. ®eHOTUITMYECKOE TTPOsIBJIEHNEe aBTOIOIUIIIOLUN.

23.MoJieKy/sipHble MeXaHU3MbI MOUTTIOUIHOTO 3¢ deKTa.

24. Tvnbl NOUIIOW/IOB.

25.'eHeTyecKrie CXeMbl BO3HMKHOBEHMSI C/eAYIOIIUX paCcTeHWW: a) TIIeHula
MsiTKasi; 6) TpuTHKarte.

26.ITonvnnous Kak pa3sHOBUIHOCTh MyTareHHOro 3¢ @ekra.

27.Crioco0ObI MHIyIIMPOBAHHOM TTOJTATIIONANN

28. Annonosuriofaus — CyTh siBjieHus1. [IpakTuueckoe UCIonb30BaHue.

29. AHeynionus, TaryIOugums.

30.'eHeTnyeCcKre CXeMbl TIOJYYEHUS [OMAalllHel C/AWBbI U MIIEHUYHO-TbIPEMHBIX
rubpu/oB.

31.TIpobneMbl  OTHA/eHHOM TUOpPUIW3AI[MKM - TPUYMHBI  HECKPEeI[UBAaeMOCTH
Pas3/IMYHbIX BUJIOB

32.T'eHeTnyecKasi cxema MOTy4eHUs JOMallHel C/IMBBI.

33.T'eHeTyeckure cxeMbl BO3SHUKHOBEHUS] TPUTHKAJIe.



34.Crioco0nI ero rpeo/ioieHust 6ecTiious oTjanéHHbIX THOPUI0B
35.KakoBo 3HaueHHe OTJa/eHHON THOpUAn3aim?
36.0taanéuHas rTHOpUAN3AIIVSL.

37.MeTo/ibl 1peo0/ieHrs HeCKpelLliuBaeMOCTH.

38.TIpuuunHbl Oecriious OTaneHHbIX THOPHI0B
39.T'eHeTnyecKasi cCxeMa BOSHUKHOBEHUSI MIIeHNI]a MSATKOM.
40.Kakue 3a7jauu pemiaroT MeTOZ0OM OT/Aa/IeHHOW THOpU/H3aIm?

TectupoBaHue

IIpuHyAUTe/IbHOE CAMOOMbUIEHHE Yy TepPeKPecTHOONMbUIAIIIUXCA OpraHu3MoB
MPUBO/IUT:

TIOBBILLIEHUIO YPOXXKaWHOCTU

TIOSIBJIEHHIO TeTepo3uca

+ CHWKEHHUIO )KU3HeCII0COOHOCTH

TIOBBIIIICHUIO KU3HEeCIIOCOOHOCTU

I'eHeTHUeCKUM ca1eaCTBUEM nﬂﬁpn,zmnra ABJ/IAETCHA:

+ yBe/IMYeHHEe B IIOTOMCTBE [0/ TOMO3UTOTHBIX T'€HOTUIIOB
MosABJ/IEHKME B ITIOTOMCTBE aHeYIIVIOM/10B

yBe/IMUE€HNE B ITIOTOMCTBE O0JIN TeTE€PO3UT'OTHBIX '€HOTUIIOB

IIpuuriHa HHIYXT-/ieNPecCUM 3aK/II0UaeTCA:

B peakl[uu OpraHr3Ma Ha U3MeHUYMBOCTb BHEILIHUX YC/IOBUM
+B MPOSIBJIEHUU BPE/IHbIX PelleCCUBHBIX FeHOB

B TIPOsIB/IEHWH OTpULaTebHbIX MyTal[1ii

Y kakoro ruOpuja Oyjer NPOABIAATHCA HauMMeHbIIHN 3((eKT «BpegHBIX»
peLieCCUBHBIX F€HOB?

aaBbccDdee

Aabbccddee

+AaBbccDdEe

NHOpUAMHT - 3TO CKpelMBaHNe MeXAY 0CO0sIMM:
Pa3/IMYHOTO TIPOUCXOKIEHHUS

HEepPO/ICTBEHHBIMU

+ pOJICTBEHHBIMHU

MuHuManbHOe NMPOsIB/IEHHe reTepo3rca Ha0/roAaeTcs:
+F;

F1

E>

NHOpeHOE MOKO/IeHHE IPUHATO 0003HAYaTh OYKBOW:
B

A

+1



Yem 00yc/10B/IeHa HU3Kasi BBDKUBAeMOCTh HHOpPeAHBIX JIMHUM?
+I1epexo/i0M JieTabHbIX Y M0/1y/eTaJbHbIX F€HOB B TOMO3UTOTHOE COCTOSIHHE
TMOBBILLIEHHEeM peKOMOMHALMOHHOW M3MEHUMBOCTH

TMOBBILLIEHWEM YaCTOThl OTPULIaTeIbHbIX MyTaLi

Ha3oBuTe reHeTHYeCKHe MeXaHU3MbI 3aKpeIIeHUs reTepo3uca.
+pasmuHbie POPMBI OeCIio/Ioro pa3MHOKEHUS

TI0JIOBOE Pa3MHOKeHHe

CeMeHHOe pa3MHOKeHHe

I'unoTe3a reTepo3UroTHOCTH (CBEPX/IOMHUHHUPOBAHNSI) 00BACHSET FeTEPO3HC:
B3aMMO/IEMCTBHEM IOMUHAHTHBIX T€HOB

CyMMapHbIM 3()eKTOM pa3HOPOJHBIX TeHeTUUeCKHUX MPOL|eCCOB
+0/1arONpPUATHBIM TTPOSIBJIEHEM HEKOTOPBIX T'€HOB B T€TEPO3UTOTHOM COCTOSTHUM

Ha3oBuTe oTpHniaTe/ibHbIE MOCI€ACTBUA HHOPU/MHTA:
yTpaTa LieHHbIX TeHOB, UMEIOLUXCSl Y UCXOHON (hOPMBI
+TIOBbIIIIEHMEe YaCTOThl MyTal[ii

TIOBBIIIIEHUE TeTepO3UTrOTHOCTU MOTOMCTBA

9ddeKT rereposrca HaUMHAA CO BTOPOI0 MOKO/IEHHA THOPUAHBIX MOy IAL{UN:
+ ociabeBaeT
COXPAHSIeTCSI
TIOBBIIIAETCS

I'unoTe3a AOMHHHUPOBAHUA 00bACHAET reTePO3HUC:

reTepo3UroTHOCTHIO ajliesield OJHOM M TOM »Ke Tapbl FeHOB

+a/IIUTUBHBIM JIeNCTBHEM O/1arONPUSTHBIX JOMUHAHTHBIX T€HOB
JIarOTIPUSTHBIM TPOSIB/IEHHEM HEKOTOPBIX TeHOB B reTepO3UrOTHOM COCTOSIHUU

I'eHeTHUeCcKUM c1eaCTBHEM nnﬁpnnnnra ABJ/IAETCA:
+yBe/JIMUeHUE B IIOTOMCTBE [0/ TOMO3UTI'OTHBIX F'€HOTHUIIOB
MosABJ/IeHHWE B TTIOTOMCTBE aHEYII/ION/J0B

yBe/IMUeHHre B ITIOTOMCTBE O0JIM I'eTePO3UIrOTHBIX 'eHOTUIIOB

ITocTenneHHOe CHIDKEHHE JKH3HECIOCOOHOCTH paCTEHHﬁ B I/IHGPEJ_'[HLIX IMOKOJ/IEHUAX

Ha3bIBaeTCH:
+UHIyXT-Zlerlpeccren
yHTepQepeHLen
VHBepCcHuen

IIpuuriHa HHIYXT-/ieNPeCcCUM 3aK/II0UaAeTCA:

B Peakl[Mu OpraHn3Ma Ha U3MEeHUYMBOCTh BHEIIIHUX yCJIOBUI
+TIpOsIB/IEHHH BPe/IHbIX pel|eCCUBHBIX F'eHOB

TIPOSIB/IEHUY OTpULaTebHbIX MyTal[uii

NHOpuaMHr  AB/ISIETCI  HOPMA/IbHBIM Croco6oM  pa3sMHOXKeHHUs
pacTeHMH.

im ¢



CaMOOIIbl/IIEMBIX

ITocTeneHHOe CHIKEHHME J)KHU3HECNOCOOHOCTM pacTeHHH NP HWHOPUAMHIE
Ha3bIBaeTCsA
VIHOpeHas aenpeccus

Ilpu3Haku, nposBasmmuecs y rudpupoB Fi, o0yc/oBieHbI . .
TeHOM.

I'eTepo3uC pe3K0 CHHXKAETCS B MOC/TIEAYIOIUX MOKO/JIeHUAX THOPH/I0B MPHU mepexo/e
0O/IBIIMHCTBA T€HOB B COCTOSIHHE.
TOMO3WUT'OTHOE COCTOSTHUE

KanycTHo-pejeuHbIi THOPUJ, MOTYYHIT:
+I'.[1. KaprieueHKO

I'. Menpens

T. Mopran

H.A. BaBunos

Oo0Opa3oBaHue (P)epTUIHHBIX PACTeHHH U HOPMA/IbHBIX OMBA/IEHTOB NPH MO/TyYeHHH
TpuTHKase (2n = 28 nmenuna + 2n = 14 poxkb) BO3M0XXHO, eCJIN:

14 XxpoMOCOM MIIeHULIbI KOHBIOTUPYIOT C 7 XpPOMOCOMAaMU PXKHU

+14 XpomMOCOM TIlLIeHULbl KOHBIOTMPYIOT C 14 XpOMOCOMaMmu TILIeHULbl U 7 XPOMOCOM
P’KM KOHBIOTUPYIOT C 7 XpOMOCOMaMU P>KU

28 XpoMOCOM TILIEeHULbI KOHBIOTUPYIOT C 14 XpOMOCOMaMHU PrKU

OtpaneHHasi ruOpUAN3aLUA — 3TO:

CKpellMBaHUe OPraHU3MOB, OTHOCSIIIIUXCSI K OJHOMY BUAY

+CKpelllBaHNe OPraHMW3MOB, OTHOCSIIUXCS K Pa3HbIM BHjaM

CKpellliBaHUe OPraHM3MOB, OTHOCSIMXCS K Pa3HbIM Pa3HOBUHOCTSIM OJHOTO BU/a

Cnioco0b1 Mpeo/i0/IeHUs1 HeCKPEeIMBAaeMOCTH MPH OTa/IeHHON THOpUAN3aniu:
To/TyyeHue Tarjion/j0B

+ MeToJ, ocpeHUKa

yABOEHHe YhCjia XpPOMOCOM UCXOAHBIX BUIOB

ITimeHUYHO-NIbIPeHHBbIe THOPH/JA OBLIH MOTYYeHbI
+Kaprinuenko I'. /1.

Huneev H.B.

Psa6unHbIM B.A

Y ssumens (2n = 14) rameTbI C HepeyIHUPOBAaHHBIM Ha00POM MMEIOT XPOMOCOM:
+14

28

7

13

Ha3oBuTe 6apbepbl 3K0/10THYECKOH U30/ISILHM:



HEeCOBMECTUMOCTS Siipa U LIUTOI/Ia3Mbl Pa3HbIX BHU/0OB
MOpsi, TOpbI
+TIpUCIIOCO6/IEHHOCTH K OTIpe/Ie/IEHHBIM YC/IOBUSIM MPOU3PACTaHMUS

Ha3oBuTe 0apbepbl reHeTHYeCKON W30/ISAIHHI:
n30upaTesibHasi CKPeIMBaeMOCTh

Mopst

+ HapyllleHUs B Mero3e

Ha3oBute 0apbepsbl reorpaduueckoi u30/aA0Hn:
BO3HHUKHOBEHUE XPOMOCOMHBIX TTepecTpoeK

+ MyCTBIHU, TOPBI, OCTPOBA

TIPUCIIOCO6/IEHHOCTH K OTIpe/Ie/IEHHBIM YC/IOBHUSIM MPOU3PACTaHUS

CKpenjuBaHie OpPraHM3MOB, OTHOCAINMXCSA K Ppa3HbIM BHJAAM OJHOTO0
Ha3bIBaeTCsl
Me>XXBUZIOBasi THOPUIH3aIHs

CKpenjuBaHie 0PraH1u3MoB, OTHOCAIIUXCA K Pa3HbIM BH/IaM, Ha3bIBaeTCA
MeXXpOZioBasi THOpUI3aLiHsT

Pa3zMuHoe YMC/I0 XPOMOCOM Yy CKPeIliMBaeMbIX BH/I0B MO)KeT IPUBOJUTH K
Oecr1oI1I0 OTAA/EHHBIX THOPHU/IOB.

M CcTOYHUKY MyTaljHOHHOH U3MEHUHUBOCTH:

+ c/lyyaiiHoe u3MeHeHHe reHOB y OpraHUu3MOB
C/lydaiiHoe U3MeHeHHe TaMeT TMPH OIJI0/I0TBOPEeHUH
KPOCCHHTOBep, He3aBUCHUMOe PaCX0yKJeHre XPOMOCOM

Xpomocomubie abepparuu 12345-13245 Ha3bIBaIOTCA. ..
TpPaHC/I0KaLH

+ WHBEpCUU

JeneLuu

AyTUieKalyuu

MyTanus 0T COCTOSHMSA JUKOr0 TUNA K HOBOMY:

+ npsiMast

obpartHas

JeTanbHast

oTpuLiaTe/bHas

IIpynunHa MoAN(PHKAIMOHHOW U3MEHUHBOCTH NPU3HAKOB - H3MeHeHue
reHOB

XpPOMOCOM

+yC/I0BUM Cpe/ibl

reHoma

MyTanuu B M0/I0BBIX K/IETKAX MOTOMCTBY:
+TiepeiaroTCs

poAa,



He repesarTcs
y OJHUX NepejialTcs, y APYTUX HeT

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

reHOMHOM

+TreHHOU

M CTOYHUKY MyTAI{HOHHOW H3MEHYHUBOCTH Y OPraHU3MOB:
KPOCCHHTOBED, He3aBUCHUMOe PAaCcX0yKAeHre XPOMOCOM B Meiio3e
c/lyyaiiHoe coueTaHre TaMeT MpH OIJI0[0TBOPEHUHU

+ c/lyJaiiHble U3MeHeHHsl TeHOB, XPOMOCOM WJ/TU BCero reHoTura

MyTanus, BO3HUKIIAsA NPH nepexo/e 0T HOBOI'0 K HCXOAHOMY COCTOSIHUIO:
HeuTpasbHas

+ obpatHas

npsiMast

JeTajbHast

PeneccuBHbIe MyTallii NPOABJIAITCS B (peHOTHIIE:

B F€TOPO3UTOTHOM COCTOSIHUM

+B TOMO3WUT'OTHOM COCTOSIHUU

WMHOT/]a B TOMO3UTOTHOM, UHOT/]a B TETEPO3UTOTHOM COCTOSTHUM

OcHOBBI yyeHHUs 0 MyTallUAX 3a/10)KHII:
I'. Menpens

+I'. e ®pus

T. Mopras

HacnegcrBeHHOH (reHOTUIIMYECKOM) AB/IAETCA H3MEHUNBOCTD:
MoU(UKaIL[MOHHAS U MyTal[MOHHasI

+ MyTallMOHHasi U KOMOMHATUBHAsI

KOMOWHaTUBHAas1 U MO/Ii(UKaI[MOHHAS

MyTanuu, CcBsi3aHHbIe C HEKPAaTHbIM HM3MeHeHHeM UHC/ia XPOMOCOM MPHUBOJAT K
BO3HUKHOBEHHUIO:

+aHeyTyIou/i0B

raryiou/ioB

TIO/TUTIJION/I0B

JUTIIOU/IOB

3HaueHre MOAM(HKALMOHHOM HM3MEHUYMBOCTH [jisi OPraHuM3MOB B OT/JIHYHeEe OT
MYTaLMOHHOHU COCTOUT B TOM, UTO OHA:

nepe/iaeTcs 10 HaC/1e/ICTBY

+ HOCUT TIPUCIIOCOOUTETbHBIN XapaKTep

HOCUT C/TyyaliHbIM XapakTep

CooTHecuTe 3/1IeMEeHThI ABYX CITUCKOB



Myraruu

1. 'eHOMHBIe

2. XpOMOCOMHBbIe
3. I'enHble

2. deneuyn

1. ITomunnonaus
2. Jlynnekauuu
3. ToukoBbIe

1. Aneyruionaus

MyTaunn, BO3HUKAKOIIHE B €CTECTBCHHBIX YC/IOBHAX

CIIOHTaHHbIe

KOJIXI/II.H/IH BBI3bIBdET:

oOpa3oBaHre HOpMaJ/IbHBIX OMBa/IEHTOB
COKpallleHHe YKCia XpPOMOCOM

+ O/IOKUPOBKY 00pa30BaHMs BepeTeHa e/ IeHuUsI

I'ubpwup,
Ha3bIBAIOT. ..
aHeyTIONUZIOM
+aJII0TIONI0M
aBTOTUIOW/IOM

MOJ/IyueHHbIH B Ppe3y/JbTaTe CKpelUBaHHS MaJIMHbI

MyTamm, BO3HHKAKOIIIHE B €CTECTBEHHBIX YC/IOBHAX

CIIOHTaHHbIE

U eXeBHKH,

HOJII/IHJIOI/II[I/IH, BO3HUKAKOIIIdA B Ppe3y/jbTaTe Oﬁ’Le,E(I/IHEHI/lﬂ yucdjia XpoMoCcoM

pa3HbIX BU/JIOB
aJuIOTIONMUTION TS

CTepl/IﬂbHOCTB l"l/lﬁpl/lILOB npu a/1/1I0MOJIMIVIONINHA 00BACHACTCH

OTCYTCTBHMEM KOHBIOT'allH

B/10KHpOBKY 00pa3oBaHus BepeTeHa /ie/IeHHs BbI3bIBAaeT

KOJIXUIIUH

Tabnmia 3.4 — Kpurepun orjeHKH c(hOPMUPOBAHHOCTUA KOMTIETEHIUH

Koz v HaMeHOBaHue Kpurepun onjeHrBaHust c()OpMUPOBaHHOCTH KOMIIeTEHLU
VH/JYKaTopa (yacTu KOMIETeHLIU)
JOCTYKEHUS Ha 6a30BOM ypOBHe Ha MOBBILIEHHOM YPOBHE
KOMIIeTeHL[1i (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIETEHLIMI) OLIeHKe OLIeHKe OLIEHKE «OTJIMYHO»
«Y/JIOBJIETBOPUTETHEHO «Xopowo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMa/bHOT O
MaKCHUMaJIbHOTO MaKCHUMaJIbHOTO 6anna
banna banna
OIIK1. CrypeHt CrypeHT CryneHt
na-1. JleMOHCTpUpYyeT JleMOHCTpUpYyeT JIeMOHCTpPUPYeT
[emoHcTpUpyeT 3HaHHWSI OCHOBHBIX 3HaHWsI OCHOBHBIX | 3HAHWE OCHOBHBIX
3HaHHWEe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB




3aKOHOB
MaTeMaTUUeCKHX,
eCTeCTBEeHHOHAYYHbIX
u

obmenpodeccroHa-
JIBHBIX TUCLUATIIVH,

MaTreMaTU4eCKux u
eCTeCTBeHHbIX HayK,
HO UCIIbIThIBAeT
3aTpy/HeHusl B
MpUMeHEeHUU JJaHHBIX
3aKOHOB /IS

MaTeMaTU4eCcKrUX
Y eCTeCTBeHHbIX
Hayk, HO
JlomycKaeT
HETOUHOCTHU B
rpUMeHeHUU

MaTeMaTHUeCKUX,
€CTeCTBEHHOHAyUH
BIX U
obmerpodeccruoHan
bHBIX JUCLIUIINH,
HEeOOXOUMBIX [I/IsT

HEOOXOUMBIX IS pelieHus JIaHHBIX 3aKOHOB | pPelleHus TUTIOBbIX
peleHrs TUTIOBbIX CTaHJApTHBIX 3a71a4 B | [I/Is1 peLleHUst 3azau B 0bacTu
3ajau B 00acTu arpoOHOMUH CTaHZJAPTHBIX arpOHOMUH.
arpOHOMUM. 3a/au B
arpoOHOMUU
OIIK-1. CryneHt ucriosibdyetr | CTygeHT CrypneHt
N/-2. Ucnosibzyet 3HaHUSI OCHOBHBIX WCTIO/Ib3yeT WCI0/Ib3yeT 3HaHUe
3HaHHWS OCHOBHBIX 3aKOHOB 3HAHWS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaThU4eCKUX U 3aKOHOB MaTeMaThUYeCKHX,
MaTreMaTU4eCKux 1 eCTeCTBeHHBIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHAayuH
eCTeCTBEHHbIX HAYK | HO UCIbIThIBAET Y eCTeCTBEHHbIX | bIX U
[JIS1 peLleHust 3aTpyJHEeHUS B HayK, HO ob1enpodeccroHan
CTaHZAPTHBIX 3a/jau B | IPUMEHEHUH JaHHbIX | OMyCKaeT bHBIX JIUCLIUIIVH,
arpoOHOMMUH. 3aKOHOB /151 HEeTOYHOCTHU B HEOOXOAUMBIX IS
pelLieHus TpUMEHeHUN peleHrs TUTTOBBIX
CTaH/IapTHBIX 3a/lau B | JaHHBIX 3aKOHOB | 3a/iau B 061acTu
arpoOHOMUHA JU1S1 peLLeHnst arpOHOMUH.
CTaHapTHBIX
3a/au B
arpOHOMUH
OIIK-1. Crynent npumensier | CTyzeHT CTypmeHT nnpuMeHsieT
N-3. Ilpumensiet HMH(OpPMaLMOHHO- MpUMeHsieT VMH(OpMaLMOHHO-
MH(GOpPMaLOHHO- KOMMYHUKaLIMOHHbIe | UH(POPMAL[MOHHO- | KOMMYHUKAI[MOHHbI
KOMMYHHUKALMOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUU B
TEXHOJIOTUU B WCMBIThIBAET ble TeXHOJIOTHH, pelIeHUH TUTTOBBIX

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

3aTpy/IHEHUS B
TPUMEeHEeHUH TaHHbIX
TeXHOJIOTUH B
pellleHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpOHOMHUH.

HO /IOTTyCKaeT
HETOUYHOCTHU B
TpUMeHeHUHn
JTAHHBIX
TeXHOJIOTUH B
pereHrun
TUTIOBBIX 3ajjau B
obactu
arpOHOMHUH.

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




O1eHOYHBIE MaTepHaJ/IbI U CPe/CTBA /IS IPOBEPKHU C(hopMHUPOBAHHOCTH
KOMIIeTeHIUMI

Mogpayab 5. Ilony/isiiiOHHBIA YPOBEeHb CyIlleCTBOBAaHHS OPraHU3MOB

KonrposnbHas paborta

1. TlonsATHe O TIOMYJIALMAX.

2. T'eHeTHuecKHe TPOLIECCHI B MOMYJIALMAX (apetid reHOB, MyTallMOHHbIE TIPOLIECCHI,
eCTeCTBEHHBIN 0TOOP)

3. OtBetuTh Ha Bompoc: «[Ipu moceBe KjeBepa BaMm MPUILJIOCH BOCII0J/Ib30BaThCS
C/lydyaliHbIMKA ceMeHaMHu. Kak ¢ TIOMOII[bI0 TeHeTUYeCKUX TIPUEMOB yCTaHOBUTH
TIPOLIEHT TOMO3UTOTHBIX 0C00eH B roceBe?»

4. YactoTa  BO3HUKHOBEHWS  [JOMMHAHTHBIX  TOMO3WUTOT B  TOMYJISILAA

repeKpECTHUKOB paBHA?

Anrebpanueckoe BbIpa)keHHe 3aKoHa Xapau - Baiinb6epra

IeHeTHUECKAsT CTPYKTYpa MAaHMUKTHUYECKHUX TIOIY/ISLIUH.

3akoH Xapzu-BaiiHbepra

["eHeTHUECKHE TIPOLIECCHI B MOMYJISILIUSX W UX 3BOTIOIIMOHHOE 3HAaUeHue.

Lo NeW,

YacToTa BO3HUKHOBEHUS FeTePO3UTOT B MOMYJISILAN [ePEeKPECTHUKOB paBHA
10.KakoBO COOTHOLLIEHWE TeHOTUIIOB B ITIOTOMCTBE reTepo3vuroTel Aa?

Konnoksuym
1. SIBnenust tHOpUAMHTA U reTepo3uca [1oHSATHe 0 UUCTBIX TUHUSX, IPUUUHEI
MHOpeTHOM JleTpecCcUui, reTepo3rCHBIN 3P QeKT.
2. TloHsATHe 0 MyTal[MOHHOM U3MEHUMBOCTU U KacCU(UKaALIAS MyTaLUi.
MyTtareHHbie (hakTOpbl ¥ TIPUHLIUI UX 1eHCTBUS.

e

Vcrionb30BaHWe MyTalvii B cefieKLUU pacTeHui. [IprMepbl COPTOB, TTOTYyYeHHBIX
MyTareHHbIM BO3/eHiCTBUEM.

OcHoBHbIe HayuHbIe paboThI 1 (akTel buorpaduu H.M. BaBuioga.

[Tonunuoausi Kak pa3HOBUIHOCTb MyTareHHOTro ¢ dekTa.

Twnel TOTUIIOUIOB.

®eHOTUNIMYECKOE TIPOSIB/IEHNEe aBTOMOIUIIOVH.

. MonekynsipHble MeXaHU3MbI MOJUTIJIOUAHOTO 3¢ deKTa.

©® N o v

10 Annonomrnioaus — CyThb siBjaeHus1. [IpakTrueckoe UCTIOIb30BaHKe.

11.Crioco0bl TIpeo/io/ieHusT HeOTbIIIEMOCTH PA3/TMUHBIX BUJIOB PacTeHHU!.

12.TIpyunHbI Oecryioust OTAA/IeEHHBIX TUOPHIOB U CIIOCOOBI €ro TPeo/[0IeHHUS.

13. AHeyruion v, raryiouIMUsL — UCIIOIb30BaHKe B CeJIeKLUH.

14.TeHeTUeCKue CXxeMbl BOSHUKHOBEHUS C/IelyIOIUX PaCTeHUM: a) MilleHULia
MsiTKasi; 6) TpUTHKarte.

15.T'eHeTHUeCKME CXEMbI OTyUeHUs JOMALlHeN C/IMBbI Y MIIEeHUYHO-TIbIPeUHbBIX
rubpuoB,

16.I'eneTrueckas nporpaMMa OpraHu3Ma U ee peanusaljyisi B OHTOTreHese.



17.T'eHeTuecKasi leTepMHUHALIYsI MPoLjecca pocTa paCTeHUM.

18.T'eHeTHUeCcKUe TIPOLIECCHI B MOMY/IALIUAX.

19.3akon Xapau-Baitnbepra.

20.OCHOBHBI€ MOJIOXKEHUS] CHHTeTUYeCKOU Teopuu 3BosoLmu CTO.

21.Bariie npezicTaBieHre 00 3BOMIOIMOHHOM Tpoliecce. HoBble cCOBpeMeHHbIE TEOPHUH
9BOJIIOL[UU.

22.TTonb3ysick popmysiont Xapau-BaiiHOepra, pacCunTaiTe CTPYKTYPY HOITYJISILIK 110
JMAHHOMY TIpU3HaKy. BapuaHThl 3aflaHul TpejCcTaBIeHbl B yueOHOM MOCOOWH
«['eHeTnKa:  COOPHMK 3a7au 1Mo  OOIel  TeHeTMKe U  T'eHeTHKe
CebCKOXO035IMCTBeHHBIX pacTeHul / coct. MI.A. MarapyeBa. — Koctpoma: KI'CXA,
2008. -118 c.»

TectupoBaHue

HOHYJIHI.[I/II/I NepeKpeCTHOONMbUIAKIIUXCA KY/JIbTYP COCTOAT U3:
IOMO3UI'OTHBIX I'€HOTHUIIOB

reTepo3nroTHLBIX reHOTHUIIOB

+TOMO3UT'OTHBIX U I'eTE€PO3UTOTHBIX M'eHOTUIIOB

Yrto 00yC/10B/IMBaeT reTepo3UroTHOCTH MOMYJ/ISIUH INepeKpecTHOONbLISIOMINXCS
Ky/JIbTYyp?

+HepO/JCTBEHHbIEe CKpPeLMBaHUs

Hac/le[ICTBeHHasi U3MEHUHBOCTb

OM3KOPO/CTBEHHBIE CKPEIUBaHMUS

IMony/AI{UM CaMOONBUIAIOIIUXCA KY/JIbTYP COCTOAT HU3:
reTepo3UTrOTHBIX TeHOTHUIIOB

+TOMO3UTOTHBIX T€HOTHUITOB

TOMO3UTOTHBIX U TeTePO3UrOTHBIX TeHOTUTIOB

IMony/isiLusA caMoonbl/IMTe/1el NpeCcTaB/ieHa reHOTUIIAMMU:
AAuaa

Aau BB

+AA u BB

B nonynsimuax caMoonbuIMTe/ed JieTa/ibHble, MOJy/ieTaJbHble U BpeAHbIe
MyTaluu:

yJa/siFOTCs eCTeCTBEHHBIM CII0C0O0M

+HaKarIMBarOTCs B TIOMYJISLIUU

(dheHOTUNTUECKU He TIPOSIBJISIFOTCS

YacToTa BO3HUKHOBEHHsI JOMMHAHTHBIX TOMO3UTOT B MOMY/IALMU NepPeKPECTHUKOB
paBHa:

+KBa/lpaTy YaCTOThI IOMUHAHTHOTO reHa

KBaZIpaTy 4aCTOThI PeljeCCHBHOIO reHa

YABOEHHOMY MPOM3Be/IeHNI0 UaCTOT JOMUHAHTHOTO U PeLjeCCMBHOIO FeHOB



YacToTa BOBHMKHOBEHHS PEleCCHBHBIX TOMO3UIOT B MOMYJ/ISILMU MEePeKPECTHUKOB
paBHa:

KBaJ[paTy 4aCTOThI JOMUHAHTHOTO TeHa

+KBaJ[paTy uacCTOThI PelleCCUBHOTO r'eHa

yIBOEHHOMY TTPOM3Be/[€HHI0 YaCTOT JIOMUHAHTHOTO M PEIIeCCUBHOTO T€HOB

YacToTa BOSBHUKHOBEHUS reTepo3uroT B NMOMY/IALMU NePeKPECTHUKOB PaBHA:
KBaZIpaTy 4aCTOThl JOMUHAHTHOIO FeHa

KBa/lpaTy 4aCTOThI peL[eCCUBHOTO TeHa

+yIBOEHHOMY TPOW3BeJIeHUI0 YaCTOT JOMHUHAHTHOTO U PeL|eCCUBHOTO T'eHOB

Eciu yacToTa AOMMHAHTHOro reHa paBHa 0,1, To yacToTa pelecCHBHOIO reHa
COCTaBJIfIET:

+0,9

0,1

1,0

Ecin yacrora peneccuBHoro resa pasHa 0,3, To yacrora JOMHMHAHTHOrO reHa
COCTaB/IfeT:

+0,7

0,03

0,09

B ujeanbHoM MONMY/IALMHA COOTHOILIEHHE TeHOTHIIOB:
U3MEHSIeTCsI

+0CTaéTCsI [TOCTOSTHHBIM

YBEJIMUMBAIOTCS T€TePO3UroT

Ha3oBure hakTopbl reHeTHYECKOH AMHAMUKH MOMYJ/ISALHI.
OTCYTCTBHe 0TOOpa

+MyTaLuu

CKpEII[UBaHUEe MEXXY 0COOSIMU BHYTPH TTOMYJISALIVH.

JIisi momyJ/IALUM, KOTOPas HaXOAUTCSA B reHeTHYeCKOM PaBHOBECHH, XapaKTePHO:
JeicTBre 0TOopa

+0/JMIHAaKOBast 4YaCTOTa aJijieieid BO BCeX MOKOJIeHUSIX

U30JISILIHST

pa3Hasi KOHI[eHTpalysi TeHOTUTIOB B TIOTOMCTBE.

TTony/IAUs HAXOUTCSA B T€HETUYECKOM PAaBHOBECHH, €C/TH:
+0co6u CBOOOHO CKPEIIMBAOTCS
JercTByeT oTO0p
3UTOThI OJJUHAKOBO >KU3HECTIOCOOHBI
TIPOM301IIIa MyTaIysl.

Kakoii 3aK0H no3BoJisieT NpejcKa3aTb COOTHOLIeHHe FeHOTUIIOB B H/ea/IbHOU
MOIY/IALUU?
YUCTOTHI FaMeT



+Xapu - BaitHOepra
BTOpOM 3aKoH I'. MeHgens

dopmysy pacnpeje/ieHUs TeHOTUIIOB B Hea/IbHON MONMY/IALMA MPeAI0KUIH
I'. Menpens u 'T. MopraH

B. Horancen u M. HupeH6epr

+I". Xapau u B. Baiin6epr

Ha3oBuTe aBTOpa YYeHHUs 0 reHeTHUEeCKOM CTPYKType MOy /IsiLiii.
b. Mak-KnuHTOK;

T. Mopras;

+C.C. YUeTBepUKOB.

ITepexop OT reTepo3UroTHOCTH K TOMO3UTOTHOCTH B pe3y/ibTaTe /el CTBUS
C/Iy4alHbIX (JaKTOPOB Be/leT K HAKOI/ICHHIO:

TI0JIOKUTE/TbHBIX TIPU3HAKOB;

+0TpuLaTebHbIX MPHU3HAKOB;

MyTaLUi.

B pe3y/ibTaTe eCTeCTBEHHOI'0 0TO0PA YBe/IHUMBAETCHA /A0JIfA:
MeHee MPUCIIOCO0/IeHHBIX JIMHUM;

+00J1ee MPUCIIOCO0/IeHHBIX TUHUM;

perieCCUBHBIX TOMO3UTOT.

K reHeTrnko-aBTOMaTu4eCcKNM MpoLieccaM OTHOCST:
repe/iBryKeHre TOMy/ISLUi B IPOCTPAHCTRE;

+cydalinbie KoiebaH!s TeHOB B MaIOUMC/IEHHBIX TTOMYJISLIVSAX;
V3MeHeHe YKC/ia XPOMOCOM.

KakoBo0 c00THOLIeHHe reHOTHIIOB B IOTOMCTBE reTepo3urorsl Aa?
+1AA : 2Aa: laa
3AA :2Aa:3aa
7AA :2 Aa: 7aa

OTO0p M0 MOHOTeHHBIM MPU3HAKAM:
+0/IHOKpPaTHbIN

JIBYKPaTHBIN

MHOT'OKPaTHbIN

OTO0p no No/IMreHHbIM NMPU3HAKaM:
O/IHOKpaTHBIN

JBYKPaTHbIN

+MHOTOKpaTHBIN

PerjeccuBHBIE MyTaI[UM JJeHCTBHIO 0TOOpA:

He T0/JBeprarTcs

+110BepPraroTCs MpU JOCTHKEHUHA TOMO3UTOTHOCTU
TI0/|BepraroTcs cpasy, HauuHag ¢ F1.



JIoOMMHAHTHBIE MyTaLUH JeHCTBHIO 0TOOpa:

He I10/JBepraroTCs;

TI0JBEPrar0TCs IIPY JOCTIXKEHUHA TOMO3UTOTHOCTH;
+I10JBE€praroTcs cpa3y, HaunHas ¢ F1.

Yacrora JOMMHAHTHBIX FTOMO3HIOT PaBHa:

+p2%;

T

2pq.

Ha3zoBute cBoiicTBa MOMy/ISIL{UM.

+TIaHMUKTUYHOCTD

M30MpaTe/IbHOCTh CKPEIVBAHUS BHYTPU TIOMYJISLIAN
CIIOCOOHOCTH CBOOOZIHO CKPEIIMBATLCS C APYTUMHU TTOMY/ISILIUAMUA
aBTOHOMHOCTh

Buosiornueckasi W30/IA0UA, CBSI3aHHAsA C W30MPaTe/IbHOCTHIO CIAPUBAHUSA H
onbl/IeHUsI; HeIIPOpacTaHUeM MbLIbIEeBbIX 3€pPeH...
du3moornueckas

I'eneTnuecku 3dKPpbITada cUCTeMd...
BU

buosornueckas H30/1111A, CBA3dHHAA C 06pH3OBaHl/leM HEe)XH3HEeCI0COOHbBIX ramer,
HEeCOBMECTUMOCTBHO HAJAPpd H [UTOIVIdA3Mbl, BO3HUKHOBEHHEM XPOMOCOMHBbIX
nepecTrpoex...
reHeTnyeckas

3aKo0H, MO3BOJISIIOIINN Mpe/ICKa3aTh COOTHOILIeHHe reHOTHIIOB B HeaTbHOU
MONMY/IAIHH...

Xapau - BaiiHOepra

BeckoHeuHO 0oJibIIMe MOMY/IAIMH, B KOTOPBIX HeT 0TOOpPA, MyTaliu MUTrPaLiUi,

BCe ocodou CB000/JHO CKpeIUBalTCA " 3UCO0THI OAUHAKOBO
JKM3HEeCI0CO0HbI, Ha3bIBAIOTCAL...
H7iea/ibHbIe

Asnredpanyeckoe BhIpa)keHHe 3aK0Ha Xap/u - BaitnOepra...
p’ AA+2pq Aa ¢” aa

CinyuaiiHoe Ko/1efaHHe reHOB, Ha0/1I0jaeMoe B Ma/IOUUC/IEHHBIX MO My/IALUSX. .
Jpeiic reHoB

COBOKYMHOCTH  0C00eid  OJHOro BHJQ, 3acCe/IAIUX  ONpeAeTeHHYI0
TepPPUTOPHIO, CBO00/JHO CKPEeIMBAKIIUXCA APYT C APYTOM...
TIOMYJISILIUS

Cnoco0HOCTh MOMYJ/IALUN CKPeI[UBaThCA BHYTPH ceodsl...



dBTOHOMHOCTDB

I'eHeTHYECKHH I'Py3 - 3TO...

HaKOILJIEHHKE pelleCCUBHbBIX My'TaI_[I/Iﬁ B ITOITYJ/IALIAAX HEPEKpéCTHI/IKOB

Haxon/ieHue penieCCMBHBIX I'€HOB B MOMY/IAIMYU NepPeKPeCTHUKOB...

reHeTU4eCKuu rpys

Croco0HOCTh MOMYJ/IAIUH TNEePeonblISTHCA C

NpeANoUTeHUH. ..
MaHMUKTUYHOCTD

I'eHeTnuecku OTKPbBITAaA CUCTeMA...

TIOITY/ISLIMST

pPaBHOH BepOSTHOCTHIO,

0e3

IToToMmcTBO HCXO0JHOT0 TOMO3UT0OTHOT0 CAMOOINBI/IEHHOI'0 PACTE€HHUHA...

UHCTad JIMHUA

Tabnurja 3.5 — Kpurtepuu orjeHKU c(pOPMUPOBAHHOCTH KOMITeTEHLIAH

KO,I:[ 1 HAMMEeHOBaHHe

Kputepuu onjeHMBaHus1 c()OPMHUPOBAHHOCTH KOMITeTEHL[UM

WHUKAaTopa (uacT KOMIeTeHLMH)
JOCTYKEHUsI Ha 0a30BOM YpOBHe Ha TOBbILLIEHHOM YPOBHE
KOMITIeTeHLMM (YacTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHL[1H) OLIeHKe OLIeHKe OLIeHKe «OT/IMYHO»
«YJIOBJIETBOPUTEJILHO «XOpoLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMaIbHOI0
MaKCUMaabHOT O MaKCHUMaJIbHOTO bamta
bamia basta
OIIK1. CryzeHT CryzeHT CrypneHt
na-1i. JIeMOHCTpHUpPYeT JIeMOHCTpHUpPYeT JIeMOHCTpUpPYeT
HemoHCTpUpyeT 3HaHWSI OCHOBHBIX 3HaHWsI OCHOBHBIX | 3HAHWE OCHOBHBIX
3HaHHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 MaTeMaTUUeCKUX | MaTeMaThueCKUX,
MaTeMaTUueCcKuXx, eCTeCTBeHHbIX HayK, |1 eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
eCTeCTBeHHOHAyUHbIX | HO UCTIbIThIBAeT Hayk, HO BIX U
u 3aTpy/iHeHus B JlOTyCKaeT obmerpodeccruoHa
obmienpodeccuoHa- | MPUMeHeHUH JIaHHbIX | HETOUHOCTHU B bHBIX JUCIUIIVH,
JIbHBIX AUCLIUTLIINH, 3aKOHOB /ISl NpUMeHeHUU HEOOXOIUMBIX /ISt

HeoOXOMMBIX J17Is] peleHus JJ@aHHBIX 3aKOHOB | pelleHUs TUITOBbIX
peleHus: TUIIOBBIX CTaHZJAPTHBIX 3a/jau B | [i/Is1 pelleHust 3afiau B 0bnacTu
3aziau B obnactu arpoOHOMHUU CTaH/apTHBIX arpOHOMUH.
arpoOHOMUMU. 3a/au B

arpOHOMHUU
OIIK-1. CrygeHt ucnonesyer | CTyzeHT CryneHt
N-2. Ncnions3yet 3HAHUS OCHOBHBIX UCIIOJIb3YeT WCII0JIb3YeT 3HaHue
3HaHHS OCHOBHBIX 3aKOHOB 3HaHWS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTreMaTU4eCKux 1 3aKOHOB MareMaTU4eCcKux,
MaTeMaTH4YeCKUX U eCTeCTBEHHbIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHayuYH




eCTeCTBeHHbIX HaYK | HO UCIIbITbIBAET Y eCTeCTBEHHBIX | BIX U
[J1s1 peLleHust 3aTpy/JHeHus B Hayk, HO obienpodeccronan
CTaHJapTHBIX 3a7la4 B | IPUMEHEHUU JJaHHBIX | JOIyCKaeT BHBIX JUCLIUILIVH,
arpOHOMHUH. 3aKOHOB /1A HETOUYHOCTH B HeoOXOMMBIX IS
pelleHus IIpUMeHeHUU pelLLeHys] TUTIOBBIX
CTaHZAPTHBIX 33/la4 B | laHHBIX 3aKOHOB | 3a7ia4 B 00/1acTH
arpOHOMHUU JJ1S1 peLleHust arpOHOMHUM.
CTaH/IapTHBIX
3a/a4 B
arpoOHOMHUU
OIIK-1. Crypgent npumeHsier | CTyzeHT CTyzeHT npumeHsieT
N-3. [IpumeHsieT HMH(OpMaLMOHHO- TpUMeHsIeT VMH(OpMaLOHHO-
MH(OPMAaLMOHHO- KOMMYHUKALIMOHHbIE | UH(OPMAaLIMOHHO- | KOMMYHHKALIOHHbI
KOMMYHUKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHHMKALIMOHH | € TeXHOJIOTUU B
TeXHOJIOTHH B VICIIBITHIBAET ble TEXHOJIOTHUH, | pelleHUH THUITOBBIX

pellIeHUH THUITOBBIX
3a/1au B 00/1aCcTH
arpoOHOMMH.

3aTpy/iHeHUs B
TIpUMeHeHUU JJaHHBIX
TeXHOJIOTUH B
peleHrH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMHUH.

HO JIOTTyCKaeT
HETOYHOCTHU B
NpUMeHeHUn
JTAHHBIX
TeXHOJIOTUH B
peleHun
TUTIOBBIX 3ajjay B
obsactu
arpOHOMMH.

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

2 OOEHMBAHUE IIMCBbMEHHBIX PABOT CTYJIEHTOB,
PETVIAMEHTUPYEMbIX YYEBHBIM IVJTAHOM
[TucbMeHHbIe pabOTHI MO AUCLUTUIMHE YueOHBIM MJIAHOM He Tpe/[yCMOTPeHbI

3 OIIPEJIEJIEHVE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIIUU

dopma MpoMeKyTOUHOM aTTecTalyu M0 JUCLIUIIMHE 3a4eT, 9K3aMeH

OIIK-1. Cnoco0eH pemiaTh THIOBBIE 3aiaud NMPO()eCCHOHA/ILHON AesAITe/IbHOCTH Ha

0OCHOBe€

npuMeHeHHeM MH(OPMAIHOHHO-KOMMYHHKALMOHHBIX TEXHOIOTHI
3adaHus 3akpbimoz20 muna:
Bblbepume 00uH npasuabHbIll 6ApUAHM

OCHOBHBIM METO0/I0M I'€HeTUKH SIBJISIETCS:
+TUOPUIOOTUUECKHUI METO/
AHATUTUYECKUI METO]
CpaBHUTE/TbHO-TeorpadUuecKuii MEeTO/
CTaTUCTUYECKUI METO/]

I'ubpujo1ornuecKuil aHaIU3 3aK/TI0YAeTCH:
+B UCII0/Ib30BaHUM CHCTEM CKpPELIMBAHUNA
B M3yUeHUH JIefiCTBUSI TeHOB

B H3yYEHUM CTPYKTYpP K/I€TOK B CBSI3M C pa3MHOXKEHHeM

OpraHu3MOB

3HAHHUM OCHOBHBIX 33aKOHOB MAaTeMaTHUECKHX H eCTeCTBEHHBIX HAyK C

Y mnepejaven




Hac/ieICTBeHHOM MH(opMaLir
oOHapyKeHHs U3MeHeHHW B OMOXMMHUUeCKHUX TlapaMeTpaxX OpraHu3Ma

I'en - 3T0:
+Yuactok mosekyssl JIHK
Tpu HyKJIeOTUA
OJuH HYK/1e0TU/
[Ba HyK/eoTHa

3adaHus omKpbIMo20 muna:

1. Yto Takoe HacC/1eCTBEHHOCTb U U3MEHUHBOCTb.

HacnefcTBeHHOCTb M U3MEHUMBOCTh BCEr/la COMYTCTBYIOT APYT APYTY U MPOSIBISIIOTCS B
TripoLiecce pa3MHOXXEHUsI OpPraHM3MOB COBMECTHO, T.e. Haps/ly C COXpaHeHUeM OJJHUX MPU3HAKOB,
Jpyrye — U3MEeHSIIOTCS, B pe3y/ibTaTe He TOJbKO BOCTIPOU3BOJUTCS TM0/00HOe, HO Y BO3HUKAeT
HOBOE.

HacnencTtBeHHOCT — 3TO CBOWCTBO JKUBBIX OpPraHM3MOB COXpaHSTh U TepefiaBaTh
TIPU3HAKU ¥ 0COOEHHOCTH Pa3BUTHSI CIeYIOIEMY TOKOJIEHHIO.

HacnencTtBeHHOCTh CBsi3aHa B MEpPBYIO Ouepe/ib C TJIaBHBIM CTPYKTYPHBIM 3/IEMEHTOM
KJIeTKU — SIpOM (XpOMOCOMaM{ M JIOKQJM30BaHHBIMU B HUX TeHaMM), TaK KaK XapakTep
pa3BUTHS ¥ (HOPMHUPOBAHUS Ka)K[OTO CBOMCTBA M TIPHM3HAaKa KOHKPETHOW 0COOM B YCIOBUSIX
cpeJibl OMpejieNsieTCsl COOTBETCTBYIOIe reHeTMUecKod WH(popMalyeli, 3aKOAUpOBaHHOW B ee
TeHOTHuIIe.

HacnenoBanue — 3To mpoliecc, MOCpeCTBOM KOTOPOro Bce (hOPMbI >KUBBIX OPraHU3MOB
BOCTIPOM3BOJAT CaMUX CeOsl.

M3MeHUHBOCTh BBIp@XKAeTCs B Pa3/IMUMAX KOHKDPETHBIX TPU3HAKOB WA CBOMCTB Yy
TTOTOMKOB T10 CPABHEHHIO C POJUTETLCKUMH UM POICTBEHHBIMU 0COOSIMU OZIHOTO TTOKOJIEHHS.

M3MeHUHBOCTh MOXKHO K/IaCCU(UITMPOBATh M0 CIeyroimuM (popmam:

(heHOTHIIMUECKas (HeHAC/e[CTBEHHaAs);
reHOTUIMYecKasi (Hac/e/ICTBeHHas).

2. XpomocoMbl — MaTepua/ibHasA 0CHOBA Hac/iecTBeHHOCTH. KapuoTun

B kaxgom opraHud3Me eCcTb MaTepuajibHble OCHOBBI HAC/leACTBEHHOCTH WU
reHeTUYeCKHWe CTPYKTyphl. MaTepuanbHbIMA HOCUTEISIMH  HaC/IeZICTBEHHOCTH  SIBJISTIOTCS
XPOMOCOMBI.

BriepBbie xpomocombl Habrozman B 1888 r. Hemelkuii yueHblii B. Banbzeiiep (Bo BpeMst
Jle/ieHYsl KJIeTKH B Hell BU/IHbI B CBETOBOM MMKDPOCKOIT XOPOILIO OKPAllMBaroL[Hecsi OCHOBHbIMU
KpacuTe/siMA HeOOJIbIIIHe Tesiblja) M Ha3Bal UX XPOMOCOMaMHu (OT rped. chroma — 1[BeT 1 soma —
Teso).

Yucio XpoMOCOM B COMaTHYeCKMX KJ/IeTKax AWIUIONJHOe (2n), B TOJIOBBIX K/IeTKaxX —
rariouiHoe (n).

B purnionzHoOM Habope XpOMOCOMBI TIpeZicTaB/eHbl rapaMu. JIro6oii XxpoMocome B HeM,
3a WCK/IFOUeHHeM TI0JIOBbIX, COOTBETCTBYeT TOUHO Takasl )kKe 1Mo pa3Mepy U (popme XpoMOCOMa.
Takue COOTBeTCTBYIOLLIME APYT APYTY, UK MapHbIe, XxPOMOCOMbI Ha3bIBalOT TOMOJIOTUUHBIMU.

Kakapiii BUJ| OpPraHM3MOB XapaKTepU3yeTCsl Orpefie/ieHHbIM U TOCTOSIHHBIM UKCIOM
XPOMOCOM, COZIepKAILMXCsl B COMaTUUeCKUX K/IeTKax — KapUOTHUIIOM.



3. 4Yro Takoe MHUTO3.

MWUTO3 JIe)KUT B OCHOBe 0€eCriosioro (BereTaTUBHOIO) Pa3MHOXKEHUS KeTKU. Muto3 (ot
rped. mitos — HWTH), WIM HeTpsiMoe [ejieHre KJIeTKH, TpeJCTaB/iseT co00il HerpepbiBHBIN
MpOLiecC, B pe3y/bTaTe KOTOPOrO TMPOUCXOAUT CHauaja y/JBOEHHWEe MaTepuarbHbIX OCHOB
Hac/1eCTBEHHOCTH (XpOMOCOM (IeHOB)), a 3aTeM TOUHOe paBHOMEpPHOe pacripefie/ieHue MeXIy
JByMsi JOUEDHUMU KJIeTKaMu Hac/ae/[CTBeHHOM HH(OpMalW{, 3aKOJAWPOBAHHON B MOJIEKY/IaxX
OHK.

B pe3synbTare pasMHOKeHUs OPraHU3MOB Ha OCHOBE MHTO3a MOJyYaeTCsi OTHOCUTE/IBHO
O/THOPOJHOE TIOTOMCTBO. B 3TOM 3aK/touaeTcsi broioruueckoe 3HaueHe MUTO3a.

[eneHve KIeTOYHOTO siipa BiedeT 3a CO0OH feneHWe BCell K/IeTKHM. OTOT TIPOLIeCC
HasbIBaeTCsl LIMTOKMHe30M. B TeueHMM MMTO3a $pO TPOXOAUT ueTbipe ¢hasbl: mpodasy,
MeTada3sy, aHada3sy, Tenodaszy. CocTossHMe KIeTKH MeXAy ABYMs MHTO3aMH Ha3bIBaeTCs
nHTepdasoil. Ilepuoj oT ofHOrO JiesieHWs [0 JPYroro U COBOKYITHOCTb TIPOLIECCOB,
TIPOMCXOSIINX MPY 3TOM, Ha3bIBaeTCsI MUTOTUUECKHM LIUKJ/IOM

4. WUccneposanuna I'. Menpens.

I'perop Mengens poguncs B Mopasuu B 1822 r. B 1843 r. oH nmoCcTymnu/a B MOHACThIPb
aBryctuHieB B bpronue (teneps T. bpHo, Yexus). [To3aHee oOyuancs B BeHCKOM yHUBepCUTETe,
r7le U3y4asl eCTeCTBeHHYIO0 UCTOPUIO Y MaTeMaTHKy.

byayuu B Bene, I'. MeHJenb 3avHTepecoBascs MpolieccoM rubpuu3aliui pacTeHHi,
pa3HBIMU THIAMU THOPHUIHOTO TIOTOMCTBA W WX CTAaTUCTUYECKUMH COOTHOIIEHUSIMH. OTH
npobsieMbl ¥ SIBUIKMCh TIPEAMETOM HAy4HBIX HcciefoBaHuM . MeHfesisi, KOTOpble OH Hauas
netom 1856 r.

Ycnexu, pgocturHytele I'. MeHjeneM, 4acTHUYHO OOYC/IOBEHBbI yJauHbIM BbIOOpOM
o0BeKTa it 3KCIIepUMeHTOB — ropoxa oropozHoro (Pisum sativum), y KOTOpOro 1o cpaBHeHHIO
C PYTUMH BUIAMU UMEJUCh C/IelyIoLre TIpeuMyllecTBa:

Ha/iM4yuve COPTOB, YeTKO Pas/IM4aroluxcs 110 psAy IIPU3HAKOB;
pacTeHus1 JIeTKO BbIpall|1BaTh;
PerpoAyKTHUBHbBIE OPraHbl ITOJTHOCTBIO MPUKPHBITHI JIe[leCTKaMH, [T03TOMY

pacTeHre 0OBIYHO CaMOOIIBLISIETCS, B CBSI3U C 3THUM €r0 COpTa

Pa3MHOXKarTCS B UACTOTE;

BO3MO>KHO UCKYCCTBEHHO€ CKpeL[MBaHUe COPTOB U MOJIyYeHue T/I0JOBUTBIX
ruOpU/IoB.

5. OCHOBHBI€ M0J/I0)KeH!sI THOPHUA0IOTHYECKOT0 aHaTU3a.

'mbpum0/IOTMUeCKUM  Ha3bIBaeTCs METOJ[, M3y4YeHUs Hac/eIoBaHUSI TIPU3HAKOB Y
TMOPUIHOTO TIOTOMCTBA, TIOJTYYeHHOTO TTPY BHYTPUBH/JOBOM CKPEIIIMBaHUH.

[Mlpy  TpoBeJjeHMM  TEHETHUECKOTO  aHaaM3a C  UCIO/Jb30BaHMEM  MeTofa
rUOpH/I0/IOTMUECKOT0 aHa/li3a HeoOX0JUMO COOJTIOAATh CIeAYIOIIHe TIpaBUa:

1. ®opmbl, y KOTOpPBHIX TpeOyeTcsi BBISCHUTh XapakKTep HAC/e/[0OBaHUSI TIPU3HAKOB,
00s13aTeTbHO CKPEIMBAITCS MeXX1y COOOM.

2. CkpemuBaemble (GOpPMbI [JO/DKHBI OT/IMYATHCSI KOHTPACTHBIMH, ajbTePHAaTUBHBIMHU
TIpHU3HAKaMHU ¥ OBITb TOMO3UTOTHBIMH.

3. CkpelvBaHWe TIPOBOJAT OJAWH pa3, a 3areM TUOpPHUIbl DPAa3MHOKAIOTCS TIPH
CaMOOTIbUIEHHH.



4. I'nbpujHble pacTeHHsl U UX TTIOTOMCTBO B psily TTOKOJIEHUH U3y4aloTCsl MHUBU/yalbHO
10 Ka)KJ|0U mape MpU3HAKOB.

5. B Kax/0M MOKO/JIeHNHA TMOPHIOB TIPOBOASAT KOJTMUECTBEHHBIM M KaueCTBEHHBIN ydeT
pacTeHul, UMeIIINX U3ydaeMblid IIPU3HAK.

6. OOs3aTesieH CTaTHCTHUECKWH aHalM3 pe3y/lbTaTOB T'MOpUAW3ald TIPU  TTOMOIIA
MeTo/la XU-KBajpar.

6. AslenbHOe B3aUMOJileHCTBHE F'eHOB.

AnenbHOe B3aUMO/IEMCTBHE TeHOB — 3TO B3aUMO/ieCTBHEe I'eHOB, HAXOZSIIUXCS B OIHOM
asuieJIbHOM Tlape B OJJHOM XpOMOCOMe.

Pa3uyaroT ciiefiyrolue TUIIbI a/lIeJTbHOTO B3aUMO/IeHCTBUS TeHOB:

TOJIHOe IOMUHUPOBaHMUeE;
HeToJIHOe JTOMUHUPOBaHUE;
KOZIOMUHHPOBaHUE;
T1eHOTPOITHS.

[TonHoe JoMMHMpOBaHWe — Takasi ¢opMa B3aMMOJEWCTBUS MEXAY aslefsiMd OJHOTO
reHa, MpU KOTOPOM JOMWHAHTHBIA TeH Yy reTepOo3WroTHOrO0 OpraHu3Ma IOZAaBJsieT MpOsiBIeHHe
peLiecCUBHOrO reHa.

HenonHoe [omuHupOBaHMe — 3TO QopMa B3aUMOJEHCTBUs, TIpU KOTOPOH Yy
reTepo3UroTHOrO OpraHW3Ma JJOMMHAHTHBIN T'eH He TOJHOCThIO T0/aB/sieT pelieCCUBHBIN T'eH,
BCJIE/ICTBUE Uero TPOsIB/ISeTCS TIPOMEXXYTOUHBINA TIPU3HaK (pPO30Basi OKpacka I[BeTKOB Y HOUHOM
KpacaBULbl, TbBUHOTO 3€Ba, PO30Basi OKpackKa Sirofl, y 3eMJ/ISTHUKH).

ITpu KopmomMuHUpOBaHWM Yy TUOPHAOB F1 ofgHOBpeMeHHO TIPOSIB/ISIFOTCS TIPU3HAKM 000MX
POJUTENbCKMX KOMIIOHEHTOB (Hac/ieZiloBaHWe TPYMN KPOBU y uesioBeka B cucteMe ABO, yanas
MacTb y KOpPOB).

7. HeannenbHoe B3auMojeiiCTBHe reHOB. JNNCTa3.

OnucTa3 — B3aUMO/IelCTBYe HeaslyieJIbHbIX T'eHOB, TPU KOTOPOM OZIUH M3 HUX TIO/aBJIsSIET
(uHrHbupyet) peHOTUIMYECKOE TIPOSIB/IEHHE [IPYTOrO.

Pa3nuyaroT ciefyromye TUIbI 3MMCTasa:

JIOMUHAHTHBIN (a > B, bb), Korga JOMUHAHTHBIA TeH OJHOW ajie/lbHOM Iapbl He
Jl0MyCcKaeT (peHOTUIIMYECKOTO MPOSIB/IEHHsI TeHOB JPYToil aslie/ibHOM Maphl;

peljecCHMBHBIN (aa > B, bb), unu Kpunrtomepusi, Kor/a mapa perjeCCMBHbBIX TeHOB O/IHOM
asuie/IbHOM Tapbl He [I0MyCKaeT MPOSIB/IEHUsI TeHOB JIPYroM ajjie/lbHOU

rapabl.

len, nojaBnsAOMIMA [elCTBUe [DPYroro HealjielbHOTO TeHa W He WMeRLui
COOCTBEHHOTO (eHOTUITMUECKOTO MPOSIBJIEHHS], Ha3bIBAETCS CYIIPECCOPOM, UM UHTHUOUTOPOM, U
obo03HauaeTcst GyKBaMH S WIIH i.

WHrubupytoiee nelcTBe MOXET TakKe OKa3bIBaTh JOMUHAHTHBIA T'eH Heasie/lbHOU
mapbl, UMeIUHA CcoOCTBeHHOe (eHOTUITMYeCKoe TIposiBjieHWe. B 3TOM ciydae reH,
TO/IAB/ISIIOLIMN  [IefiCTBMe [ADPYroro TreHa, Ha3biBaeTCs SIMUCTAaTUYHBIM, a [I0/aBJsSeMbI —
TUTMIOCTaTUYHBIM.



4 TIOPSIOK ITPOBEJJEHHUS IIOBTOPHOM ITPOMEXYTOUYHOM
ATTECTAINN

dopMa MpOMeXyTOUHOM aTTeCcTal[iy M0 AUCLUILIMHE 5K3aMeH.

[ToBTOpHasi TIpOMeXYyTOYHasi aTTecTaliusi MO0 [AWCLMIUVIMHE TIPOBOJUTCS C
WCII0/Ib30BaHUEM 3a/IaHuM i OLleHKH C(hOPMHUPOBAHHOCTH KOMITETEHI[MH Ha 6a30BOM
YPOBHe TI0 BCEM MOZAYJISIM, BXO/SLLMM B CTPYKTYPY JAUCLIMIUIMHBI 38 CEMECTP, 10 UTOraM
KOTOPOI'0 CTYJ]eHT UMeeT aKaZileMHUUeCKYI0 3a/J0/PKEHHOCTb.

O1jeHoUHbIe MaTepHua/ibl U CPe/CTBA /I/ifl IPOBe/JeHUs1 NOBTOPHOM NMPOMEe)XXYTOYHOH
aTTecTaluu
Bomnpockl K 3K3aMeHy
TeopemuuecKkue 80npochbl
1. OcHOBHbIe 3Tarbl pa3BUTHS U POPMHUPOBAHUS TeHETUKH KaK HayKU.
2. MonekynsipHble OCHOBBI TeHETUKH, CTPOeHUe U (PYHKLIMUA HYK/IEMHOBBIX KUCJIOT.
3. Tlonsitie o reHeTuueckoM Kozie. CBOMCTBA KOJa.
4. Dranbl 6eTKOBOTO cUHTe3a. MexaHu3M (popMupoBaHust HeHOTUITHUECKUX TIPHU3HAKOB
OpraHu3MoOB.

“1

Ctpoenue xpomocom. [ToHsiTHEe 0 KaproTHIie C-X paCTeHUH.

(o))

. Tunbl perynsiiiuu B paboTe TeHOB - HeTaTUBHAs UHAYKI[US, HETaTUBHAsI PEPeCCHs,
KaCKa/Hasl peryJsisius.

7. Ilepesjaua Hac/eACTBEHHOW MH(OPMALIMK OT K/JIETKHU K K/IeTKe U OT OpraHv3ma K
OpraHu3my.

8. Meii03 1 OTJIOAOTBOPEHUE - TJIaBHbIe MeXaHW3Mbl KOMOMHAIIMOHHOW M3MEHUYUBOCTH
OpraHu3MOB.

9. OcHoBbI TMOpPUAOIOTUUECKOTO aHamu3a. ['1aBHbIe paBuia MeHzeris.

10.Turmbl CKpeIuBaHus 110 YKC/TY TPHU3HAKOB, 110 CTI0CO0Y TMO/TydeHus: THOPH/I0B BTOPOTO
TIOKOJIeHUs, TI0 TI0/J00PY POAUTENbCKUX Tiap.

11.Pa3paboTKa 3TaroB COBpeMeHHOT0 r'MOPHU0I0rMUecKoro aHaaus3a .

12.HacnenoBaHue NpU3HAKOB MPU Pa3/IMUHbIX TUMAX B3aUMO/eHCTBUS TeHOB. -
KOMIIJIeMEHTapHOe, 3MHMCTaTUYeCcKoe 1 MOJIMMEepPHOe B3auMO/IeliCTBHE.

13.TTonHsiTHe 0 (heHOTUNMYEeCKOW YU MyTaLIMOHHON U3ME@HUMBOCTHU.

14.MyTareHHble (aKTOpbI, UX KIacCUDUKALIUS.

15.ITonunionivs U ee NIPOsIB/IEHUsI B TeHOTHUIIE U (heHOTUIIE. TUITbI TOTUI/ION/IOB.

16.ITpo6siemMbl OT/JaIeHHOM TUOPUAN3ALIAY - TIPUYHMHBI HECKPEI[UBAeMOCTH Pa3/IMIHbIX
BU/IOB paCTeHUM, METO/ bl NIPE0/0/IeHHsI HeCKPeLIMBaeMOCTH.

17.T1pyunHbl 6eCryIoivst OTAA/IEHHBIX TUOPUIOB Y METO/IbI ee TIPeO0/[0JIeHUS.

18.I'eHeTHUecKue CXeMbl MOyUEeHUs] TPUTHUKAe, MIIeHULbl MSATKOM, C/IUBBI JOMalIHEH.

19.I1oHATHE O reTepo3UCHBIX COPTaX U METOJax UX IOJIyUYeHUs.

20.'eHHast ¥ TeHeTHUECKAast UH)XXeHePHs - TIPUHITUIIBI U TIPOOIeMBI.

21.T'eHeTHUeCKHe TIPOLIECCHI B TIOMYJIALUSAX. 3aKOH Xapau - Balin6epra.

22.CoBpeMeHHble TeOprHy 3BOJIFOLMOHHOI0 Pa3BUTHS XKU3HU Ha 3eMJie.

INpakmuueckue 3adaHus



PermTh 3aziauy no 6uocuHTe3y Oeska.
PeriTh 3a/jauy Mo CTPYKTYpPe HYK/IeMHOBBIX KHCIIOT.
PetuTh 3afjauy 1o MoOpgo0ruueckoMy CTPOEHHIO XPOMOCOM.

e

Pemuth 3asauy 1o TUOpUIM3aAl[MM CeTbCKOXO3SIMCTBEHHBIX pacTeHW Ha OCHOBE

MOHOTUOPUHOTO CKpeIlBaHuUs

5. PemmTh 3aauy MO TUOpUAM3AIMM CETbCKOXO3IMCTBEHHBIX pacTeHWH Ha OCHOBE
AUTHOPUIHOTO CKPeLBaHUs.

6. Permmth 3a7jaur Ha TPUTHOPUHOE CKPEII[UBAHUE.

7. PemmTh 3aauy MO TUOPUAM3AIMM CETbCKOXO3SMCTBEHHBIX pacTeHHWH Ha OCHOBE
TIOJIMMEPHOT0 B3aUMO/IelCTBUS T€HOB.

8. PemwmTsb 3a/jauy 110 3nMcrasy.

9. PemuTs 3a1auy N0 KOMIUIMMEHTaPHOMY B3aMMO/eHCTBUIO T'€HOB.

10. Pa3o6parh MeTOIMKY pacueTa MoKa3aTesisi XU-KBaZipaT i OIjeHKH TMOPHI0B BTOPOTO
TIOKOJIEHUS TIPY Pa3/IMYHbIX BapUaHTaX CKpelMBaHus

11.Tlonb3ysicb  opmynoii Xapau-BaitHOepra, paccuMTaTh TeHETUUYECKYI CTPYKTYPY
MOMYJISILIUK 10 JAaHHOMY MPU3HaKY.

BapuaHTbl TIpaKTUYECKUX 3a/laHUN  TIpe/iCTaBleHbl B  y4eOHOM MOCOOHH
«['eHeTnka: cOOpHUK 3aZiau 1Mo OOILel TeHeTWKe W T'eHeTHKe CeIbCKOXO03SiCTBEHHBIX

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

Tabsuija 4 — Kputepuu orjeHKH C(hOpMHUPOBAHHOCTHA KOMITeTEHI[HH

Kop v HaMeHOBaHWe WHAUKATOpa
JOCTVKeHUsI KOMITeTeHI[1H (4acTu
KOMIIeTeHL[1H)

Kputepuu onjeHuBanusi chOpMUpOBaHHOCTH
KOMMeTeHLMM (4aCTh KOMITeTeHI[1H )

Ha 0a30BOM ypOBHE

COOTBETCTBYET OLIEHKE «Y/[OB/IETBOPUTEILHO»
50-64% oT MakCcuMaJbHOro Oasia

OIIK1.

N-1. [leMOHCTpUpYyeT 3HaHKe
OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHUX,
€CTeCTBEHHOHAYUHBIX U
obmiernpodeccHoHaNbHBIX JUCIUILINH,
HEOOXOIMMBIX ZIJisl PeIlIeHHsT TUTIOBBIX
33724 B 00/1aCTH arpOHOMUHU.

CTy,quT AE€MOHCTPHUPYET 3HaHWA OCHOBHbLIX
3dKOHOB MdTeMaTHn4eCKHX N eCTeCTBEHHBIX
HayYK, HO MCIIbITbIBAeT 3aTPYAHEHHA B
MpUMEHEHWH [OdHHBIX 3dKOHOB /I DEeLIeHUA
CTaHapPTHBIX 3a/ld4 B dA'POHOMHHN

OIIK-1.

N[-2. Vicrionb3yeT 3HaHUS OCHOBHBIX
3aKOHOB MaTeMaTUUeCKUX U
€CTeCTBEHHBIX HayK /IS pelleHust
CTaHJAPTHBIX 3a/1a4 B arPOHOMMUH.

CTy,quT HCI10J/Ib3yeT 3HaHWSA OCHOBHBIX
3dKOHOB MdTeMaTH4eCKHX N eCTeCTBEHHBIX
HayYK, HO MCIIbITbIBAeT 3aTPYAHEHHA B
MpUMEeHEeHWH OaHHBIX 3dKOHOB /I PpelleHd
CTaHAAPTHBIX 34[d4 B daI'POHOMHHU

OIIK-1.

N/-3. TlpumeHsieT MH(OPMALMOHHO-
KOMMYHHKaL[MOHHbIE TEXHOJIOTHUU B
pelLlleHrH TUTIOBBIX 3a/1a4 B 00/1aCTH
arpOHOMHUH.

CryzeHT ipuMeHsieT UHHOPMAaI[MOHHO-
KOMMYHUKALIMOHHBIE TEXHOIOTHH, HO
WCTIBITHIBAET 3aTPyJHEHUsI B IPUMEHEHUU
JAHHBIX TEXHOJIOTUH B PEIlIeHUH TUITOBBIX
3a7iau B 00/1aCTH arpOHOMMUHU.
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