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KonTponbHasi pabora 10
COBpeMeHHas!
TectupoBaHue 20
Orosiornueckasi Hayka
MonekysipHble U OLIK-1 KontposnbHas paborta 40
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TUIIOBbIE 33/1aur
OCHOBBI o KonTposibHas paboTa 40
npogecCcroHaIbHON
ruOpUI0I0THIECKOTO WupvBuayansHOe
JlesiITeNIbHOCTY Ha
aHaamsa o 3a/laHue 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
[TonynsiMoOHHbIN
Y KonTtposbHas pabora. 10
YPOBEHb
Komnnoksuym 22
CyLLleCTBOBaHUs
Y TectupoBaHue 45

OpraHu3MOB




1 OIEHOYHBIE MATEPUAJIbI, HEOBEXO/IUMBIE JI/11 OIIEHKY 3HAHUIA,
YMEHUI Y1 HABBIKOB JEATE/IBHOCTHU B ITPOIIECCE OCBOEHUSA

NVCHUTLTAHDI

Mopayb 1. I'eHeTHKA - cCOBpeMeHHas 0HO/IOrHyecKas HaykKa

Tabsurja 2.1 — ®opMupyeMbie KOMIETeHLH

KO,I[ 1 HAMMEeHOBaHHE
KOMIIeTeHIINH

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

O1leHOUHbIe MaTepyabl U
cpeAcTBa

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

N-1. IeMoHCTpUpPYeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCcKUuX,
eCTeCTBeHHOHaYYHbIX U
ob1ienpodeccroHaIbHbIX
JTUCLIUTITAH, He0OXO0ANMBIX
IS pelleHust TUTTOBbIX
3aJja4 B 00/1aCTH
arpOHOMHUH.

N/-2. Vcrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKUX U
eCTeCTBeHHbIX HaYK [I/Is
pellieHusl CTaHZAPTHBIX
3a/ja4y B arpPOHOMMH.

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

KoHnrposibHas paborta
TectupoBaHue

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

Tabnuua 2.2 — ®opmupyeMble KOMITETEHLIUN

Kop v HaumeHOBaHUe
KOMITeTeHLIUH

Kop v HaumeHOBaHMe
WH/JYKaTopa JAOCTW)KEeHUsT
KOMIIeTeHI[MU (4acTu
KOMIIeTeHI1H)

OrieHOUHbIe MaTepuasbl U
cpefCTBa

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

N[-1. [leMoHCTpUpYyeT
3HaHWe OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKHX,
€CTeCTBEHHOHAYUHbBIX U
ob1ienpodeccroHaTbHbBIX
JTUCIUTIITAH, He0OXO0AMMBIX
JUTST pellieHusT TUTIOBBIX
3a/1au B 00/1aCTH

KonTponbHas pabota
KosnokBuym
TectupoBaHue




MH(OPMAaLMOHHO-
KOMMYHHKAL[MOHHbBIX
TeXHOJIOTUM

arpOHOMMUH.
N/1-2. 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.

Mogaysb 3. OCHOBBI THOPH/I0/I0THYECKOr0 aHa/Iu3a

Tabnwmia 2.3 — @opMupyeMbie KOMITETEHLIN

KOA 1 HAMMEHOBaHHE
KOMIIeTeHIINH

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

Or1leHOUHbIe MaTepHasbl U
cpefcTBa

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

N-1. [leMmoHCTpUpYyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCcKUuX,
eCTeCTBeHHOHaYyYHbIX U
ob1ienpodeccroHa/TbHbBIX
JTUCIUTITAH, He0OXO0ANMBIX
JI7IS pellieHUs TUTTOBbIX
3a/1au B 00/1aCTH
arpOHOMHUH.

N[-2. Vicrionb3yeT 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTU4eCKux 1
eCTeCTBeHHbIX HayK [I/Is
pellieHursl CTaHZAPTHBIX
3a/ja4y B arpPOHOMUM.

N-3. [Ipumensiet
MH(OpMaLMOHHO-
KOMMYHUKALIMOHHbIe
TeXHOJIOTUU B PelleHur
TUTIOBBIX 3a/lau B 00/1aCTH
arpoOHOMHUH.

KonTponbHas pabora
WNHpvBuayanpHOe 3a/jaHue
KosmokBuym
TecTupoBaHue




MOAYJII) 4. Crioco0bI HaIIPpAaB/IEHHOI'0 U UHTEHCUBHOI'O BOB}.'[EﬁCTBPIH Hd I'eHOTHUIIbI

Tabnuija 2.4 — dopmMupyemMblie KOMITeTEHLIAN

Kop v HauMeHOBaHUe
KOMITeTeHLUA

Kof v HauMeHOBaHUe
VH/VKATOpa JAOCTHKEeHUsT
KOMITeTeHI[UU (4acTu
KOMITeTEHL1H)

O1leHOUHbIe MaTepyasbl U
cpefcTBa

OITK-1 Criocob6eH periaThb
TUTIOBbIE 33/lauu
rpogecCroHaIbHOM
JesiTeIbHOCTH Ha OCHOBE
3HAaHUW OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCKuX 1
eCTeCTBeHHbBIX HayK C
TIpUMeHeHUeM
MH(OpMalIOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUM

N/-1. JemoHCTpUpPYyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKHuX,
eCTeCTBeHHOHaYy4HbIX U
ob1ienpodeccroHaTbHBIX
JVICLIMTUINH, He0OXOIUMBIX
JJ1s1 peLleHus! TUTTOBbIX
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
TUIOBBIX 3a/lau B 00/1aCTH
arpOHOMHUH.

KoHnrposibHas pabota
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
KOMITIETEHLMM)

O1leHOUHbIe MaTepyasbl 1
cpescTBa

OITK-1 CriocobeH perraThb
TUTIOBBIE 3a/lauH
ripodecCrOHaTbHOM
NesiTeIbHOCTH Ha OCHOBe
3HaHUM OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U
eCTeCTBeHHBIX HayK C
TIpUMeHeHUeM
MH(OpPMaLOHHO-
KOMMYHHMKAI[MOHHBIX
TeXHOJIOTUI

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

N[-2. Vicrions3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKuX 1
eCTeCTBeHHBIX HAYK [I7Is

KontposbHast paboTa
KosiokBuym
TecTrpoBaHue




pellleHyst CTaHZapTHBIX
3a7lau B arpPOHOMUH.
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{uM

Moayns 1. I'eHeTHKA - cOBpeMeHHasA 0Ho/IorHyecKas 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 resetuku ¢ 1953 mo 1972 rr.

Pa3Butue resetuku ¢ 1973-2000 rr.

CoBpeMeHHbIe 3a/jaul FTeHeTUKU.

L OoNeU kW=

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

TectupoBaHue

OCHOBHBIM MET0/I0M I'eHeTHUKH SIB/ISIeTCS:
+TUOPU/I0/IOTUUeCKUN METO/T
aHa/IMTUUeCKUM MeTO/,
CpaBHHUTE/IbHO-TeorpaduuecKrii MeToz,
CTaTUCTUUECKUM METO/

I'uGpugonoruuecKmii aHa/Iu3 3aK/TI0YaeTCs:

+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 UH(OpMaLUU

oOHapy>keHus1 U3MeHeHU B OMOXUMHUYEeCKMX TlapaMeTpax OpraHu3ma

XpoMocoMHas TeopHus HAaC/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 Pa3BUTHE T€HHOM U FreHeTUYeCKOW UHXKeHepUU

WCTIO/Ib30BaHWe METO/IOB TOUHBIX HayK ((pM3HKa, MaTeMaTHKa, KNOepHeTHKA)
yCTaHOBJIEHME MaTepHaJIbHbIX OCHOB HaC/1e[[CTBEHHOCTU

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

PacimiudpoBKa reHeTHYECKOro Ko/ia, ONHMCaHHe 0e/IKOBOr0 CHHTe3a W TeOpHH
pery/iuy 0e/;IKOBOro CHHTe3a ObI/IH IIPOBe/ieHbI B IIePHOJ

c 1901-1910 rr.

c 1925 no 1953

+c 1953 no 1972

c 1972 o 2000

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

TepBble PEHTTeHOMYTAlLUKU Y SUMeHs U KyKYypy3bl
MyTalUU Y JPOXOKEBbIX TPUOOB

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

I Menpens B 1856 rogy

®. Kpuk B 1953 ropy.

+T. Mopras B 1910 rogy

TepMuHBI - (DeHOTHII, T€HOTHII, a/I/Ie/Ib, FeH C(POpMy/THPOBAJI:
+Bunbrensm Morancen

Yunbsam betcon

Teomop bosepu

Banstep CeTTOH

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

Kapn Koppenc

+I'perop Menzens

‘Tomac Mopras

T. MopraH chopmy/iMpoBas:

+XpOMOCOMHYIO TEOPUIO HAC/IeJCTBEHHOCTH

OcCHOBHBIe 3aKOHOMEPHOCTH IIPeeMCTBEHHOCTH 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 Mepeilaua Hac/eCTBeHHOW MH(OPMaLK CBsI3aHa C HYKJIeMHOBOW KUC/IOTOM

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

[TpepuHrep

+BaBunos (50%)

+Panmomnopt (50%)

Tumodee-PecoBckuii

Yaprahd

IIpocTpancTBennyo crpykrypy JHK npepioxuim:
KosnbLio

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 — ObLIO mipeAsiockeHo B 1906 r. aHr/IMiACKuUM
Y4€éHbIM
B.b3TCcoHOM

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.Yepmaky

Teopurd M3MeHUMBOCTH, OCHOBAaHHYI0 Ha MpeACTaB/JeHHH O CKAa4YK000pa3HOCTH
U3MeHeHM!l HacC/eJCTBeHHbIX CBOWCTB B pe3y/jbTaTe MYyTal[uii BbIJBUHYJI

I'. ne ®pus (1901)

ITepBy1o KapTy XpoMocom 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 — Kputepuu orjeHKu chOpPMHUPOBAHHOCTH KOMIIETEeHLINM



KO,Z[ 1 HAMMEeHOBaHHEe

Kpurtepuu onjeHrBaHust c)OPMHUPOBaHHOCTH KOMIIeTeHLU

HMH/IUKaTopa (uacTy KOMMeTeHI[UN)
JOCTVDKeHUST Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
KOMITeTeHLMM (YacTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI[1I) OLIeHKe OILIeHKe OIL|eHKE «OT/IMUYHO»
«Y[IOBJIETBOPUTEJILHO «XOpoLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMaJlbHOTr'0
MaKCUMaabHOTO MaKCHUMaJIbHOT'O Oanma
basta RELE!
OIIK1. CryzneHT CryneHT CryneHt
na-1i. JIeMOHCTpUpPYeT JIeMOHCTpUpPYeT JIeMOHCTpUpPYeT
[eMoHCTpUpYyeT 3HaHMST OCHOBHBIX 3HaHUS1 OCHOBHBIX | 3HaHWe OCHOBHBIX
3HaHUe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 MaTeMaTU4eCKUX | MaTeMaTU4ecKuXx,
MaTeMaTUueCcKux, eCTeCTBeHHBIX HayK, |1 eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
eCTeCTBeHHOHaYUYHbIX | HO UCITbIThIBAET HayK, HO BIX U
1 3aTpy/iHeHUs B JIOTyCKaeT obmerpodeccruoHan
obmiernpodeccuoHa- | MPUMEHEHUH IaHHBIX | HETOUHOCTH B BHBIX JIUCITUTIINH,
JIbHBIX TUCLIUTIIVH, 3aKOHOB JIJIsI TpUMeHeHUU HeO0OXOIUMBIX [I7Is

HeoOXOMMBIX IS pelieHus [laHHBIX 3aKOHOB | pelleHUs] TUITOBbIX
pelleHUs1 TUIIOBBIX CTaHZJAPTHBIX 3a/jau B | [J/Is1 pelleHust 3azau B obactu
3aziau B 00macTu arpOHOMHUU CTaH/IapTHBIX arpOHOMUU.
arpOHOMUU. 3a/a4 B
arpoHOMUHU
OIIK-1. CrygeHTt ucrnionedyer | CTyzeHT CrypeHT
Na-2. Ucnionb3yet 3HaHUA OCHOBHBIX HCIIO/B3yeT WCMOJ/b3yeT 3HaHUe
3HaHUSI OCHOBHBIX 3aKOHOB 3HaHUS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MareMaTU4yeCKux 1 3aKOHOB MareMaTU4ecKux,
MaTeMaTH4eCKUX U eCTeCTBeHHbIX HayK, | MaTeMaTU4YeCKWX | eCTeCTBeHHOHay4H
€CTeCTBEHHbIX HAyK | HO UCIIbITbIBAET Y eCTeCTBeHHbIX | bIX U
[J1s1 peLLieHNst 3aTpy/HeHus B HayK, HO o61eripodeccroHan
CTaHJapTHBIX 33/la4 B | IPUMEHEHUH JJaHHBIX | JOIyCKaeT BHBIX JUCLUIIVH,
arpOHOMUM. 3aKOHOB /IS HETOUYHOCTH B HEOOXOUMBIX /ISt
pelieHus TIpUMEHeHUU pelleHus: TUTIOBBIX
CTaHJAPTHBIX 3a/lau B | ]aHHBIX 3aKOHOB | 3a/jau B 001acTh
arpoOHOMUH JJ1s1 peLleHust arpOHOMUU.
CTaH/apTHBIX
3a/au B
arpOHOMHUU
OIIK-1. Crygent npumeHsier | CTyzeHT CryzeHT npuMeHsieT
N-3. [Ipumensiet MH(}OPMaLMOHHO- TIpUMeHSIeT VMH(OPMaLMOHHO-
MH(OPMAaLMOHHO- KOMMYHHMKALIMOHHbIE | UH(QOPMALIMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHMKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHMKALIMOHH | € TeXHOJIOTUY B
TeXHOJIOTUU B WCIIBIThIBAET ble TeXHOJIOTUH, | pellleHUH TUIOBBIX

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

3aTpy/iHeHUs B
TPUMeHEeHUH TaHHbIX
TeXHOJIOTH B

HO JIOMyCKaeT
HETOUHOCTHU B
rpUMeHeHUU

penieHHK TUIMOBBIX AdHHBIX

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




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

arpoOHOMHUHM. 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
Jlokanv3auus B KieTKe M (yHKLMM HYK/IeMHOBbIX KucaoT HK.
XVMHYeCKU COCTaB HYKJIEMHOBBIX KUCIIOT.
Penynnvkauus mosiekysisl [JJHK.
Cucrema 3anvcy HacaeICTBeHHOM MH(OpMaLUH.
Yc10BUa U MeXaHU3M CUHTe3a HYK/IEUHOBBIX 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 oONeU AW

10 MouJiekynsipHasi Macca HyKJIeMHOBBIX KUCJIOT.
11.TloHsiTHE O TEHETUUYECKOM KOJe.

12.CucTtema 3amnvcy 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 3yKapuOTAUECKHUX OPraHU3MOB.
21.11oHsATHE O reHOMe, MJIa3MOHEe U FeHOTHIIe.

22.06bem reHeTUUECKOW MH(GOPMAIUH Pa3/TMUYHOTO 3BO/TIOIIMOHHOTO YPOBHS.
23. XapakTepucTUKa reHOB LJUTOIIa3Mbl.

24. MexaHW3MbI PETYJ/ISIUU pabOThI TEHOB.

25. OnureHeTruUecKasi peryJisiiusi paboThl TeHOB.

26. ®opmMuUpoBaHUe 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. Metios. [ToBesieHre XpOMOCOM B Mpoase 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 Pa3MHOK€HUU PaCTeHUM.

Kosnnoksuym

1. Ucrtopuueckue sTamnbl (OPMUPOBaHUSI FeHETUKM KaK HaykKd. B yem Bbl BUAuUTe
CcoOCTBeHHbIe 3a/1auM U 1]eJT1 TI03HAHUS KypCa TeHeTHKH?

2. Posb HYK/IEMHOBBIX KHCJIOT B JKU3HeJesaTeJbHOCTU OpPraHu3MOB U B Ilepejaue
Hac/e/ICTBeHHOM UH(pOpMaLIWH.

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.

CxopcTBO M pa3nuuus B ctpoeHuu U pyHkuusx PHK u [THK.

Pa6otei [I. Yorcona u @. Kpuka.

CyTb siB/IeHUs] TPAHCKPUIILIUU. DTarlbl IpoLjecca.

3HayeHre CHHTe3a 0eJika B TIPOIeCCe CBS3M «Te€H-TIPU3HAK».

['enetnueckuii Koz CBOMCTBA KOJa.

©® N v

10 OTarnbl 6eKOBOro CMHTE3a.

11. Tumbl perynsitiuy 6eJTKOBOTO CHHTe3a.

12.PerynsaropHas pestensHoCTs PHK. TToHsTre o fykaHke.

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/e[CTBeHHOCTH. ['eHbl sg71pa, TeHbI
XJIOPOIJIACTOB, T€HbI MUTOXOH/PUM.

17.4YTt0 Takoe XpOMOCOMBI, KAKOBA UX POJIb IPU POCTE U pa3MHOKEHUM pPaCTeHUI?

18.4YT0 Takoe K/1eTOUHbIN LUK/ ¥ KaKOBa MPO/I0/IKUTEIbHOCTD €r0 3TaroB?

19. MonekyisipHble OCHOBBI (H)OPMHUPOBaHUSI XPOMOCOM U POJib B 3TOM MPOLeCce

1. 6e/KOB TMCTOHOB.

20.Mopdonoruueckue TUIbI CTPOEHUsT XDPOMOCOM C YKa3aHUeM I/ieueBbIX WH/EKCOB

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 TaMer.



24.KpoccuHroBep. BapuaHTbl KpOCCHHIOBepa, TeHeTUUeCKW KOHTpOJb Mpoljecca.
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/eoTHaa

CoctaB MonomepoB mosiekysa [JHK wu PHK oriuyaerca jpyr or Apyra
co/iep>KaHueM:

A30TUCTBIX OCHOBaHUH

+Caxapa ¥ a30TUCTbIX OCHOBAaHUM

Caxapa

OcraTkoB ochopHOI KMCTOThI

JHK kneTku HeceT HH(OpMaIHI0 0 CTPOEHUM:
+benkos

YT/1eBOI0B

JKupos

BurtamuHoB

K nypuHOBBIM a30THCTBIM 0CHOBaHMAM, BXoaAuM B coctaB IHK oTHocATCA:
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 BupoBoi cnenquuunoctu [JHK - 3To oTHomIEeHMe:
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:

TpaHC/sIUen

+pervivkanyen

TPaHCKPUIILIUEH

pecuHTe30M

JHK ot PHK oT/1MyaeTcs a30TUCTHIMYA OCHOBAHUSAAMMU:
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

TpuIIeT COCTOUT:
Y3 aMUHOKUCJIOT
caxapa
+HYK/1€e0TUI0B
JITIU/I0B

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'yaHWH, LIUTO3WH, ypaLW/l

+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 JIHK Ha u-PHK...
Tpanckpunuus

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

IIponecc camoyaBoenus mosiexkya JTHK...
Peruvkaums
Bsedume Baw eapuaHm omgeema

Yuacrok mosnekyJibl [JTHK, cioco0Hasi mepeHOCHTh BK/IIOUeHHbIEe B Hee reHblI.

TpaHCIi030HBI

CBOMCTBO TeHeTHUEeCKOIo KoJaa o0ecrieynBaTh KOoaupoBaHHue JdHHBIM TPHILJIETOM

TOJIbKO CBOeli aMUHOKHUC/IOThI Ha3bIBaeTCA...
+0JHO3HAYHOCThIO

YHUBEPCATbHOCTBIO

BBIPOXKJIEHHOCTBIO

TPUIIJIETHOCTBIO

IIpoiecc TPAaHCKPUIIIMHU OCYLIECTB/IAETCS MOCPeACTBOM:



nepeHoca uHbopmaru u-PHK B prubocombr
+mnepeHoca uHdopmaiuu ¢ JIHK Ha u-PHK
cuuTbiBaHus1 “HPopMauuu ¢ u-PHK Ha p-ZIHK
nepeHoca uadopmaruu ¢ u-PHK na IHK

Tpancisanua - 3To0:
CUHTe3 SHepruu
+cuHTe3 Oeka
cuHTe3 U-PHK
cunTe3 JIHK

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

Oeska

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:
CUHTe3 SHepruu

+ cuHTe3 Oesika
cuHres u-PHK
cunre3s 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
MoJieKyJibl, ecyid MoJieKysaa [THK cocrout u3 300 HyK/1e0TH/I0B:

150

15

+100

10

Yuacrok JHK - 3T0:

MoOHOMep beska

MeCTO CHHTe3a Oenka

+TeH, KOJUPYIOIUN NH(OPMAITUIO O CTPYKType Oeska



Il1acTUAHYI0 HaC/Ie/[CTBEHHOCTh 00eCIeunBaloT...
MwuToXO0HApUH

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

I'aniouHbIe K/IETKH 00pa3yoTcs:
TIpU arlOMUKCUCe

+1pu Mero3se

B pe3yJibTaTe MUTO3a

MukpocnoporeHes — 3T0 Meio03:
+B TbI/TbHUKAX

B TIECTUKAX

BereTaTUBHBIX OpraHax

MakpocnoporeHes — 3To Meii03:
B TIbUIbHUKAX

+B MeCTHKax

BEreTaTHBHBIX OpraHax

pa3paboranHaa JKakoOom u

KOH'I:IO[‘EII.[I/IH 1 00MeH roMoJ/IOTHYHBIMH Y44CTKaMH XpOMOCOM IIPOUCXO/JUT:

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

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

obecrieueHnH OHOJ/IOTMUECKOTO Pa3HOOOpa3us

JKu3HeHHBIH LUK/ KJ1eTKH COCTOUT:
13 Mekio3a U uHTepdasbl

+uHTepdasbl U MUTO3a

MHUTO3a U Melio3a

I'eHeTHUeCKH W€ HTHYHBIE K/IETKH 00pa3yoTcs:
+TIpU MUTO3€

1pU Melio3e

NPY aMUTO3e

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

3

4

KieTku 3HA0CIEpMa HMEIOT HAa0OpP XPOMOCOM:



rariouHbIN
JTATIIOUTHBIN
+ TPUIUIOWUHBIN

Mukpocnopsl cofiep;kaT Habop XpoMocoM:
+ranaouHbINA

JUTLTOUIHBIN

TPUIIOUHBIN

Makpocnopsl co/iep)KaT Habop XpoMoCoM:
+ rarionuHbIN

JUTLTOUIHBIN

TPUTIOWU/IHBIN

Tun penenusi, He CONPOBOXXAAKILUHCA PeJyKIjuell XxpOMOCOM:
+ MUTO30M

MeK030M

aMHUTO30M

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

CUHAICUC

+ IBOMHOE OIIO[J0TBOPEHUEe

TIOJIMCTIePMUST

Y cTraHoBuTe NOC/Ief0BaTeIbHOCTD (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 ®. )Kakob

. Yorcon u JK. MoHO

®. Kpuk u [I. YoTcoH

MuKpocnopsl cojiep>kaT Habop XpoMocoM:
TPUIJIOUHBIN

+rarouIHbIN

JTUATIIOUTHBIN

HeHTPa/ILHOMI



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 — Kpurepuu orjeHKH c(hOpMUPOBAHHOCTUA KOMIIETeHLIUH

KO/] 1 HAMMEeHOBaHHe

Kputepuu onjeHnBaHus c()OpMUPOBAHHOCTHA KOMITeTeHLIUH

HMH/IUKaTopa (4acTy KOMMOEeTEeHLINM)
JNOCTY>KEeHUS Ha 6a30BOM ypoBHe Ha TMOBBIIIEHHOM YPOBHE
KOMITeTeHLMM (YacTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHL1) OL[EHKE OL[eHKE OLIEHKE «OTIAYHO»
«YJIOBJIETBOPUTEJ/IbHO «XOpoLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMabHOI0
MaKCUMaabHOTO MaKCUMabHOTO 6aa
Oasna Oanna
OIIK1. CryneHt CryneHt CryneHT
na-1. JleMOHCTpUpPyeT JIeMOHCTpUpYyeT JIeMOHCTpUpPYeT
HemMoHcTpUpyeT 3HaHUST OCHOBHBIX 3HaHWSI OCHOBHBIX | 3HaHWE OCHOBHBIX
3HaHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux u MaTeMaTUueCKUX | MaTeMaThueCKUuX,
MaTeMaTUJeCKuXx, eCTeCTBEeHHBIX HayK, | U eCTeCTBEHHBbIX | eCTeCTBeHHOHAayuH
€CTeCTBEHHOHAYYHbIX | HO UCIIBIThIBAET HayK, HO bIX U
u 3aTpy/iHeHUs B JlOTyCKaeT ob1eripodeccruoHan

obmienpodeccroHa-

MpUMEHEHWH OdHHBIX

HETOYHOCTHU B

bHBIX NUCIIUIIIMH,




JIBHBIX OV CLUIL/INH,

3aKOHOB [IISI

TIMpUMEHEeHNN

HEOOXOUMBIX ZIJIst

HeoOXOMMBIX J1/1s] pelleHus Jl@HHBIX 3aKOHOB | pelIeHUs TUIIOBbIX
pellleHys] TUITOBBIX CTaH/IapTHBIX 33,4 B | [JIs pelleHust 3azau B obactu
3azau B 0bmacTu arpoHOMUU CTaH/IapTHBIX arpOHOMHUH.
arpOHOMUH. 3a/a4 B
arpoOHOMHUU
OIIK-1. CrygenTt ucnosnb3yer | CTyzeHT CrygeHt
N-2. Ncnions3yet 3HAaHUSA OCHOBHBIX HCIIO/B3yeT UCIIO/Ib3yeT 3HaHUe
3HaHUSI OCHOBHBIX 3aKOHOB 3HaHHUS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaTU4YeCKUX U 3aKOHOB MaTeMaTHYeCKHuX,
MaTeMaTH4YeCKUX U eCTeCTBeHHbIX HayK, | MaTeMaTUYeCKHWX | eCTeCTBeHHOHayuH
eCTeCTBeHHbIX HayK | HO UCIIbITbIBAeT Y eCTeCTBeHHbIX | bIX U
[J1s1 pelleHust 3aTpyJHeHus B Hayk, HO ob1enpodeccronan
CTaH[apTHBIX 33/la4 B | IPUMEHEHUH JJaHHbIX | J0MyCKaeT BHBIX JUCLUIIVH,
arpOHOMUM. 3aKOHOB JIJIs1 HETOUHOCTH B HeoOXOJUMBIX JIJIst
pelleHust IIpUMeHeHU! pelleHys] TUIIOBBIX
CTaHAAPTHBIX 33/la4 B | JaHHBIX 3aKOHOB | 3a71a4 B 00/1aCTH
arpoOHOMHUU JJ1S1 peLleHust arpOHOMHUH.
CTaH/IapTHBIX
3a/,a4 B
arpOHOMHUU
OIIK-1. Cryznent npumensier | CTyzeHT CTyneHT nnpuMeHsieT
N-3. [Ipumensiet MH(}OPMAaLIMOHHO- MpUMeEHSeT VMH(OpMaLMOHHO-
VMH(OpPMaLOHHO- KOMMYHHMKAaLIMOHHbIe | TH(POPMAL[MOHHO- | KOMMYHHUKAL[1OHHbI
KOMMYHUKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUY B
TeXHOJIOTUH B VICIIBITHIBAET ble TEXHOJIOTHY, | pelleHUH THUITOBBIX

PeLIeHUH 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
arpoOHOMMH.

OueHOYHBIe MaTepHaJ/ibl U CPeJCTBA /i MPOBePKHU C(hopMHUPOBAHHOCTH

KOMIIeTeHIIUH

Mopayb 3. OCHOBBI THOPH/I0/I0THYECKOT0 aHA/TH3a

KonTtposbHast paboTa

. [aiTe onpepenieHre TIOHITHUH «TOMO3WUTOTHbIA OPraHU3M».

. 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 POJib Meio3a B ero OCyIleCTB/IeHUN?
OcCHOBHBIe TIOHSATUSI ¥ TEPMUHBI, IPUMeHsieMble TIPY THOpUAN3alim.

YTo noHMMaeTcs MoJ, BO3BPaTHBIM CKpeIUBaHUeM?

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

Lo N w;

OCHOBHBIe TEDMUHBI 1 CUMBOJIBI, TIPUMeHsieMble B TUOPH/0/IOTHUeCKOM aHasIu3e.

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 CKpeluBaHusi — TIpsIMble, PeLIUTIPOKHBbIE.

14.PacijenieHrie THOPUIOB BTOPOIO IIOKOJIEHUS TIPH [AW- W TPUTUOPHAHOM
CKpeLVMBaHUM.

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 F€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/eICTBUS TEHOB.

23.11loHsATHE O KOMILJIEMEHTapHOCTH.

24. fIBneHus1 MHOXXECTBEHHOT'O arviejim3mMa.

25. Tunbl mosiiMepud (aJanTrBHas U HeaJAUTUBHAs MOJUMepHs).

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

27.MeTo/iiKa pacyeTa TlOKa3aTensi XW-KBafipaT [Jis OLeHKM TUOpPHAOB BTOPOTO
TOKOJIEHUS TIPY Pa3/IMYHbIX BapUaHTaX CKpel[MBaHus.

28./laTb 3ak/rOueHHWe O XapakTepe Hac/e[0BaHUs IIOKas3aTess BbICOTA pacTeHUs y
pxxu copra UYynmaH, eciu TpU  anpobaldy  yCTaHOBJIEHO, YTO B TOCEBax
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. AAB/ieHue cLeIeHHOTO Hace0OBaHUS.

31.OnpenenuTs  XapakTep  Hac/le[OBaHUS  TPU3HAKOB  IIpU  CLEIVIEHHOM
HacJ/e/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 rubpUAN3alii CebCKOXO035HMCTBEeHHBIX PaCTeHW Ha OCHOBE
MUTHOPUHOTO CKPeI[UBaHus.

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



36.PemmTh 3a/jauy Mo TUOpPUAMU3AIMN CeNbCKOX03SMCTBEHHBIX PAaCTeHWM Ha OCHOBE
KOMIL/IEMEHTapHOI0 B3aUMO/IeCTBUSA JBYX Map Heasl/le/IbHbIX T€HOB.
37.PeuuTh 3a/jauy 1Mo rMOpPUAM3AlN CeTbCKOXO3SMCTBEHHBIX PaCTeHWM 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/jauy MO TUOPUAM3AIMH CETbCKOXO035HCTBEHHBIX pacTeHU 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 pacTeHuit / coct. W.A.
Marapyesa. — 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. BbiBefieHMe HOBOTO COpPTa P)KK Ha OCHOBe BHYTPUBU/IOBOTO TIOJUTUOPUHOTO
CKpellUBaHUs.

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

5. BrIBeZieHre HOBOTO COPTa COM HAa OCHOBE BHYTPUBU/IOBOT'O TTOJTUTUOPUTHOTO
CKpeLLWBaHUS.

6. BriBeleHMEe HOBOI'O COpPTA MIIEHKULIbI HA OCHOBE BHYTPUBHU/OBOIO
TIOJTUTUOPUIHOTO CKPeI[BaHus.

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

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

9. BhIBefieHHe HOBOTO COpPTa STUMEHSI Ha OCHOBE BHYTPHUBHOBOTO ITOTUTHOPHUAHOTO
CKpellUBaHUs.

10. BeiBeieHrie HOBOT'O COPTa pHcCa Ha OCHOBE BHYTPHUBU/JOBOTO IMOTMTUOPHUIHOTO
CKpeLl1BaHUs.

11. BeiBefieHrie HOBOTO COPTa MOPKOBH Ha OCHOBE BHYTPHBU/IOBOTO MOTUTUOPHUAHOTO
CKpeLLBaHMUS.

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

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

14. BeiBeieHre HOBOT'O COPTa JibHA-/0J/IT'YHLIA HA OCHOBE BHYTPUBU0BOT'O
TIOJTUTUOPUIHOTO CKPeIl[UBaHus.



15. BeiBeieHre HOBOT'O COpTa JibHa MaC/JIMYHOTO Ha OCHOBE BHYTPHUBHOBOTO
TIOJTUTUOPUAHOTO CKPelliBaHusl.

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

17.BbIBefieHre HOBOT'O COPTa IMEeTYHUHM Ha OCHOBE BHYTPHUBHOBOTO MOJUTUOPUAHOTO
CKpeLLUBaHUS.

18. BeiBeieHe HOBOT'O COpTa IJIaAM0/1yca Ha OCHOBE BHYTPUBU0OBOT'O
TIOJTUTUOPUTHOTO CKPeI[UBaHusI.

19. BoiBefieHrie HOBOT'O COPTa JTyKa Ha OCHOBE BHYTPHUBHIOBOTO ITOTUTHOPHIHOTO
CKpeL1BaHMUs.

20. BoiBeieHe HOBOTO COpTa MPOCA Ha OCHOBE BHYTPUBH/[OBOT'O TIOTMTUOPUIHOTO
CKpellUBaHUs.

21.BriBefieHre HOBOTO COpTa SI0JI0HM Ha OCHOBe BHYTPUBHU/IOBOTO TOJIMTUOPUIHOTO
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. BbiBeieHHe HOBOTO COpTa KapTogesisi HA OCHOBe BHYTPHUBU0BOTO
TIOJTUTUOPUAHOTO CKPeIiBaHusl.

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

26.BriBe/ieHre HOBOT'O COPTAa Ma/IMHBI HA OCHOBE BHYTPUBHU/IOBOTO TTOJTMTHOPUIHOTO
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 TMOJTUTHOPHUIHOTO
CKpeLLWBaHUS.

30.BriBejeHre HOBOT'O COpPTA OT'ypiia Ha OCHOBe BHYTPHUBHIOBOTO TIOJIMTUOPUIHOTO
CKpellUBaHUs.

31.BbiBefieHre HOBOTO COpPTa rOpoxa Ha OCHOBe BHYTPUBHIOBOT'O TTOJIUTHOPHHOTO
CKpeLl1BaHUs.

32.BbiBefieHre HOBOTO COpTa Tepiia Ha OCHOBe BHYTPUBH/IOBOTO TIOJTUTHOPHU/HOTO
CKpeLLBaHMUS.

33.BriBefieHre HOBOTO COpTa KaOauKOB 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 BHYTPHBU/IOBOTO MOJTUTUOPHAHOTO
CKpeL1BaHUs.

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 CKPEeIlMBaHusI.

39.BriBeieHre HOBOTO copTa OerOHHMM Ha OCHOBE BHYTPUBHZOBOT'O TTOIMTHOPH/IHOTO
CKpeLLUBaHUS.

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

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

42.BeiBefieHHe HOBOTO COPTa 3eMJ/ISTHUKM CaZlOBOM Ha OCHOBE BHYTPHMBUIOBOIO
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 TTOTUTUOPUIHOTO
CKpeL1BaHUs.

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

47.BbIBe/ileHHe HOBOTO COpTa (IOKCa Ha OCHOBe BHYTPUBHU/IOBOTO TOJIUTHOPHUIHOTO
CKpeLLWBaHUS.

48. BbiBeJileHHe HOBOT'O COPTa K/TIOKBBI HA OCHOBE BHYTPUBH/IOBOTO MTOJTMTUOPUIHOTO
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 0451 8bINOAHEHUSA UHOUBUOYA/TbHO20 3A0AHUS

BbI160p Ce/lbCKOX0351CTBEHHOTO PACTEHUS.

3HAaKOMCTBO C UMEKLLIUMCSI COPTOBBIM MaTepPHaJIOM.

CocraBnieHre X039MCTBEHHOW MO/ZIeIM HOBOT'O COPTa.

e

M3ydyeHue reHeTHUeCKOro OaHKa JJaHHBIX O XapakTepe ZeTepMUHALIUU U
HaCJie/IOBaHUs »KeJlaeMbIX IPU3HAKOB.
CocraBrieHue reHeTUUeCKOW (hOPMYJIbI JKeaeMoro copra.

o

[Top6op 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 CKpeluBaHus /IJIs TIOy4YeHHsI THOPHUIOB BTOPOT'O TIOKOJIEHMS.



10. Ananmu3 rubpuzioB BTOpPOro rokosaeHus. OrnpefieneHre 06beMa BEIOOPKY fij1a
TIpoBeZieHrs 0TOopa He0OXOIUMOTO KOJTMUeCTBa HY>KHBIX (DeHOTUTNYeCKUX (hopM.

11. Onucanue miporieyphl 0TOOPA /IJ1s1 TIOMCKAa TOMO3UTOTHBIX T€HOTHUTIOB.

12.TlonyueHne ruOpUIOB TPETHETO ITOKOJEHHUSI K1 OTOOP TOMO3UTOTHOTO TIOTOMCTBA.

KoJsmokBuym
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 IIPU MUTO3e.
4. Memo3s. [loBegeHne xpomocom B mpodase mepBoro feneHvs. Bropoe nenenue
Meli03a, oOpa3oBaHue ramMer.
5. KpoccunroBep. BapuaHTbl KPOCCUHTOBepa, FeHEeTUYECKUM KOHTPOJIb TpoLiecca.
buosiornueckoe 3HaueHve KpOCCUHIOBepa.
6. MukpocrioporeHe3 ¥ MakpOCIOpPOTeHe3 MpU MO0JIOBOM pPa3MHOXXEHUM PaCTeHUHU.
[1BOIHOE OMJIOOTBOPEHMUE.
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.T'eHeTHuUecKre OCHOBBI U3MeHuUHBOCTU. Kitaccudukaiiys BUI0B U3MEeHUHUBOCTH.
11. XapakTepucTUKa U 3HaueHue (peHoreHeTUUeCKO W3MeHUUBOCTH.
12.TToHsATHE O KOMOMHAI[MOHHON U3MEHUMBOCTH.
13.OcHoBHbIe nipaBuia MeHgers.
14.CoBpeMeHHbIe MpaBu/ia TIPOBejeHuUsI TUOPUI0/I0rMYeCcKoro aHasI13a.
15.Tunbl CKpellMBaHWs — MPSIMble, PELUIIPOKHbIe, aHA/JW3UPYIOLLIKe, BO3BPATHBIE
CKpell1BaHUs.
16. MoHorubpuiHoe U JUrubpuiHOe CKpeluBaHue.
17.TlonurubpuiHOe CKpellBaHue.
18. BHyTpHasienbHble U MeXXKasie/bHble B3auMOJeNCTBHE FeHOB:
— MHO>XeCTBEHHbIH ajljie/ii3Mm;
— KOMIUIEeMeHTapHOCTh;
— SIIMCTa3;
— TIO/IUMepHsS.
19.OcobeHHOCTH Hace[0BaHUS KOJTMUeCTBEHHbBIX MPU3HAKOB.
20.Pacuet kpuTepusi Xv-KBajpar.
21.CueruieHHOe HacJieIoBaHUe.
22.1luTonnasmaTtryeckas HacaeCTBeHHOCTb.
23.23.PemuTh 3aziauy MO TUOpPWAW3AIMK CeMbCKOXO3SIMCTBEHHBIX pAacTeHUN Ha
OCHOBe IMTUOPHUIHOTO CKpeIUBaHUS.
24.PemmiTh 3a/lauy 10 TMOpPUAM3AI[MN Ce/TbCKOXO035HCTBEHHBIX pPacTeHH Ha OCHOBE
MOJIMMEPHOT0 B3aUMO/IeUCTBYUSI T€HOB
25.PeruTh 3a7lauy Ha TPUTHOPUIHOE CKpell[MBaHuUe.



1o

26.PemmTh 3a/1auy 10 TMOPUAM3AI[MN CE/TbCKOXO035HCTBEHHBIX pacTeHUN Ha OCHOBe
JUTHOpUHOTO CKpeIVBaHUSI M KOMIUIEMEHTAapHOTO B3aUMO/IEHCTBUS ABYX Tap
HeaJl/1e/IbHbIX T'eHOB.

27.PemmTh 3a/lauy 10 TMOpUAMW3ALMN Ce/IbCKOXO035MCTBEHHBIX PAaCTeHWM Ha OCHOBE
JUTHOPUAHOTO CKPeLMBaHUSI W SIMUCTAaTUYECKOr0 B3aWMOZENCTBUS ABYX Tap
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 rocobuu «['eHeTHKa: COOpHUK 3a/au

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

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

TecmupogaHue

DeHOTHII — 3TO COBOKYITHOCTD:

reHOB OpraHu3ma

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

AnnenbHble reHbl — 3TO:

reéHbl, HaXOJdIIreCd B Pa3HbIX XPOMOCOMdX

r'eéHbl, HaXOJAIIeCd Ha PA3HbIX YPOBHAX 'OMOJIOTUYHBIX XPOMOCOM

+ I'eHbl, HaXoAsAlecs: B OJHOM U TOM JKe JIOKYCe rOMOJIOTMYHBIX XpPOMOCOM
reHbl, HaXOJdIIrecd B HerOMOJIOTHYHBIX XpPOMOCOMax

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

LIUTO/IOTUYEeCKUH

reHeasioruueckKui

+ Tubpu0noruyecKuit

LIUTOTeHeTUUeCKUI

IIpu ckpeipuBaHuM AA X aa B IEPBOM MOKO/IEHHH MPOSIB/ISAETCH:
He3aBHCHMOe Hac/ie/JoBaHue

+ egMHOOOpa3ue

paciieryieH1e

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, aiAp 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 ramerbl, 00pa3yembie reHoTUnoM Aa BB.
AB, BB

+AB, aB

Aa, BB

Paciuiensienye 1o reHoTuny nNpy aHajJiu3supyroineM ckpemusanviy AaBB x aaBB:
3:1

1:1

+1:1:1:1

K Bo3BpaTHOMY CKpelUBaHUI0 OTHOCUTCA CKpeljMBaHWe TUIla:
+AA X aa

Aax aa

Aax Aa

deHOTUIIMUECKOE paclien/ieHue NPy MucTase:
+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

KOMILJIEeMeHTapHOI'0 B3aUMO/IeliCTBUSI TeHOB

K dHA/TU3UPYHOIIIEMY CKPEIIIUBAHUIO 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. lomyHUpOBaHKe
2 HeannensbHoe 2. KoMrjieMeHTapHOCTb
2. Onycras
1. HermoniHoe foMuHUpOBaHue
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 pa3BUTHE OHOro 151 TOro xe

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

Tabnuua 3.3 — Kpurepun orjeHKH c(hOpMUPOBAHHOCTUA KOMTIETeHLIUH

Kop v HaMeHOBaHue Kputepuu onjeHnBaHusi c)OPMUPOBAHHOCTH KOMITeTEHL[UH
HWH/IUKaTopa (4acTy KOMMeTeHIIM)
NOCTYKEeHUST Ha 6a30BOM ypoBHe Ha TMOBBIIIEHHOM YPOBHE
KOMIIeTEHLIAH (YacTH COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHLI1H) OL[EHKE OL[eHKE OLIEHKE «OTIAYHO»
«Y/,OBJIETBOPUTEIILHO «Xopoio» 65- 86-100% ot
» 50-64% ot 85% or MaKCUMasbHOI 0
MaKCHMaJIbHOTO MaKCHMaJIbHOT O 6aa
bamia basta
OIIK1. CryneHt CryneHt CryneHT
na-1. JeMOHCTpUpyeT JeMOHCTpUpYyeT JleMOHCTpUpYeT




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,
eCcTeCTBeHHOHAyYH
BIX U
obrienpodeccroHan
bHBIX JMCLIUTIIHH,
HEOOXOUMBIX /ISt

HeoOXOUMBIX J1/Is] pelleHus Jl@HHBIX 3aKOHOB | pelleHUs TUIIOBbIX
pellleHys] TUITOBBIX CTaH/IapTHBIX 33,4 B | [JIs pelleHust 3aziau B obactu
3azau B 0b6macTu arpoHOMUU CTaH/IapTHBIX arpOHOMHUH.
arpOHOMUH. 3a/a4 B
arpoOHOMHUU
OIIK-1. Crygent ucnosnb3yetr | CTyzeHT CrygeHt
N-2. Ncnions3yet 3HAaHUSA OCHOBHBIX HCIIO/B3yeT UCIIO/IB3yeT 3HaHUe
3HaHUS OCHOBHBIX 3aKOHOB 3HaHWS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaTU4YeCKUX U 3aKOHOB MaTeMaTHYeCcKuX,
MaTeMaTH4eCKUX U eCTeCTBEHHbIX HayK, | MaTeMaTUUYeCKHWX | eCTeCTBeHHOHayuH
eCTeCTBeHHbIX HayK | HO UCIIbITbIBAeT Y eCTeCTBEHHbIX | bIX U
[J1s1 pelleHust 3aTpyJHeHUs B Hayk, HO ob1enpodeccroHan
CTaH[apTHBIX 33/la4 B | IPUMEHEHUH JJaHHbIX | JO0MyCKaeT BHBIX JIUCLUIIVH,
arpOHOMUM. 3aKOHOB /151 HETOUHOCTH B HeoOXOJUMBIX JIJIst
pelleHus IIpUMeHeHU! pelleHys] TUIIOBBIX
CTaHAAPTHBIX 3a/la4 B | JaHHBIX 3aKOHOB | 3a/1a4 B 00/1aCTH
arpoOHOMHUU JJ1s1 peLleHust arpOHOMHUH.
CTaH/IapTHBIX
3a/ja4 B
arpOHOMHUU
OIIK-1. Crynent npumensier | CTyzeHT CTypneHT npuMeHsieT
N-3. [Ipumensiet HMH(}OPMAaLIMOHHO- MpUMeEHSeT MH(OpMaLOHHO-
MH(OpMaLOHHO- KOMMYHHMKAaLIMOHHbIe | THPOPMAL[MOHHO- | KOMMYHHUKaL[1OHHbI
KOMMYHMKaL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUY B
TeXHOJIOTHH B VICIIBITHIBAET ble TEXHOJIOTHY, | pelleHUH THUITOBBIX

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

3aTpy/iHeHUS B
TIpUMeHeHUH JJaHHBIX
TeXHOJIOTUH B
peleHrH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMMUH.

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

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




O1eHOYHBIE MaTepHaJ/IbI U CPeJCTBA /IS 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 UHOPeJHOM Aernpeccun
['eTepo3ucHbiN 3D PeKT.
[ToHATHE O YUCTBIX JIMHUSIX
Yro Takoe MHOPUAUHT, HTHOpeAHast ieTpecchsi, tHOpeIHbI MUHUMYM
[eHeTHYeCKHe PUUUHBI TeTepo3ucHoro 3¢ dekra

L ooN A WN

. I'eTepo3uc u ero npakTrueckoe UCMO/b30BaHMe.

10 [eHeTHYECKHM CJIe/ICTBHEM UHODUWHTA SIBJISIETCS.

11.MyTtauroHHast U3MeHUMBOCTh

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.TlonsTrie 06 MHIYLIMPDOBAHHOM MyTareHe3e

18. XviMHrueckrie 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.'eHeTyecKkrie CXeMbl BO3HMKHOBEHMSI C/IeAYIOIIUX paCcTeHWW: a) TIIeHula
MsiTKasi; 6) TpuTHKarte.

26.[Tonunnoaus Kak pa3HOBUAHOCTb MyTareHHOro 3ddeKTa.

27.Criocobbl MHIyIIMPOBAHHOM TTOJTATIIIONINN

28. Annonosuriofus — CyTh siBjieHus1. [IpakTuyeckoe UCIoIb30BaHue.

29. AHeynionus, TaryIOugums.

30.'eHeTHyeCcKre CXeMbl TIOJYYEHUS [OMallHel CAWBbI W MIIEHUYHO-TbIPEHNHBIX
rubpu/oB.

31.TIpobneMbl  OTHa/eHHOM TUOpPUIW3AI[MM - TPUYMHBI  HECKPEeI[UBaeMOCTH
Pas3/IMYHbIX BUJIOB

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

33.T'eHeTyeckure cxeMbl BO3SHUKHOBEHUS] TPUTHKAJIe.



34.Crioco0bI ero rpeo/ioieHust 6ecTiious oTjanéHHbIX THOPUIOB
35.KakoBo 3HaueHHe OTJa/eHHON THOpUAU3aim?
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/H3aIivu?

TectupoBaHue

IIpuHyAUTe/IbHOE CAMOOMbUIEHHE Yy TepPeKPecTHOONMbUIAIIIUXCA OpraHu3MoB
MPUBO/IUT:

TIOBBILLIEHUIO YPOXKaUHOCTU

TIOSIBJIEHHIO TeTepo3uca

+ CHWKEHHUIO )KU3HeCII0COOHOCTH

TIOBBIIIICHUIO KU3HEeCIIOCOOHOCTU

I'eHeTHUeCKUM ca1eaCTBUEM nﬂﬁpn,zmnra ABJ/IAETCHA:

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

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

IIpuuriHa UHIYXT-/ieNPecCUy 3aK/II0UaeTC:

B Peaki[uu OpraHr3Ma Ha U3MeHUMBOCTb BHEIIIHUX YC/IOBUM
+B MPOSIB/IEHUU BPE/IHbIX PelieCCUBHBIX FeHOB

B TIPOsIB/IEHWY OTPULaTebHbIX MyTal[1ii

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

aaBbccDdee

Aabbccddee

+AaBbccDdEe

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

HEpPO/ICTBEHHBIMU

+ pOJICTBEHHBIMHU

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

F1

E>

NHOpeHOE MOKO/IeHHE IPUHATO 0003HAYaTh OYKBOW:
B

A

+1



Yem 00yc/10B/IeHa HU3Kasi BBDKUBAeMOCTh HHOpPeAHBIX JIMHUM?
+I1epexo/i0M JieTalbHbIX Y M0/1y/eTalbHbIX F€HOB B TOMO3UTOTHOE COCTOSIHHE
TMOBBILLIEHHeM 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
+6/1aroNpuUsATHLIM MPOSIB/IEHUEM HEKOTOPBIX T€HOB B T'€TePO3UTOTHOM COCTOSTHUHM

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'unore3a AOMUHHUPOBAHUA 00BSICHAECT reTePO3uC:

reTepo3UroTHOCTHIO ajijiesiel OZJHOM 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/IeHWE B TIOTOMCTBE aHEYII/IOU/J0B

yBe/IMUeHHre B ITIOTOMCTBE O0JIM I'eTePO3UIrOTHBIX 'eHOTUIIOB

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

Ha3bIBAeTCH:
+UHLYXT-ernpeccuen
vuHTepQepeHLen
VHBepcHuei

IIpuuriHa HHIYXT-/ieNPeCcCUM 3aK/II0UaAeTCA:

B Peakl[Mu OpraHr3Ma Ha U3MEeHUYMBOCTh BHEIIIHUX yCJIOBUI
+TIpOsIB/IEHHH BPe/IHbIX pel|eCCUBHBIX F'eHOB

TIPOSIB/IEHUY OTpULaTebHbIX MyTal[uii

NHOpuaMHr  AB/ISIETCI  HOPMA/IbHBIM Croco6oM  pa3sMHOXKeHHUs
pacTeHNu.

im ¢



CaMOOIIbl/IIEMBIX

ITocTeneHHOEe CHIKEHHME J)KHU3HECIOCOOHOCTM pacTeHWH TNpPU HWHOPUAMHIE
Ha3bIBaeTCsA
VIHOpeHas aenpeccus

Ilpu3Haku, nposiBasmmuecs y rudpupoB Fi, o0yc/ioBieHsbI . .
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 THOPHJ, 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

OrpaneHHasi ruOpUAN3aLUA — 3TO:

CKpelMBaHUe 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-NbIPeHHbIE THOPU/IA OBLIH MO/TYyYeHbI
+Kaprinuenko I'. /1.

uneieiv H.B.

Psa6unHbIM B.A

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

28

7

13

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



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 0apbephl reorpaduueckoi u30/aA0Huu:
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 cTOYHUKY MyTaljUOHHOH U3MEHUHUBOCTH:

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

Xpomocomubie abepparuu 12345-13245 Ha3bIBaOTCA. ..
TpPaHC/I0KaLH

+ WHBEpCUU

JeneLuu

AyTUieKalyuu

MyTanus 0T COCTOSHMSA JUKOr0 TUNA K HOBOMY:

+ npsimMast

obpaTtHas

JeTasnbHast

oTpuLaTe/bHas

IIpynunHa Moau(pHKAMOHHOM M3MEHUUBOCTH NNPU3HAKOB - H3MeHeHHe
reHOB

XpPOMOCOM

+yC/I0BUM Cpe/ibl

reHoma

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

poAa,



He repesarTcs
y OJHUX TepesialTcs, 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, BO3HHKIIasA NPH nepexo/e 0T HOBOI'0 K MCXOAHOMY 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". le ®pus

T. Mopras

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

+ MyTallMOHHasi U KOMOMHATUBHAsI

KOMOWHaTUBHAas1 U MO/Ii(UKaI[MOHHAS

MyTanum, cBsi3aHHble C HeKpPaTHbIM H3MeHeHHeM YHC/Ia XPOMOCOM MNPHUBOAAT K
BO3HHMKHOBEHHUIO:

+aHeyII0U/10B

rarionu/joB

TIOJIMIIJION/I0B

JUTITION/I0B

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 CIITMCKOB



Myraruu

1. 'eHOMHEBIe

2. XpOMOCOMHBbIe
3. I'enHble

2. deneuyn

1. ITonmurinongust
2. Jlynnekauyu
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/IOKHPOBKY 00pa30BaHMs BepeTeHa Jie/IeHusI

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 BUA0B
AJIJIOTIOJ/IUITTIONANA

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 KOMTIETEHIIH

Kog 1 HaumeHOBaHUue Kputepuu orjeHuBaHusi chOPMUPOBAHHOCTH KOMITeTEHL[UH
VH/MKaTopa (yacTM KOMMETeHLIU)
JOCTYKEHUS Ha 6a30BOM ypOBHe Ha MOBBILIEHHOM YPOBHE
KOMITeTeHLUM (YacTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIETEHLIMI) OLIeHKe OLIeHKe OLIEHKE «OTJIMYHO»
«Y/JIOBJIETBOPUTETHEHO «Xopowo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMaJIbHOI'0
MaKCUMaabHOT O MaKCUMabHOT O bamia
Gania bamta
OIIK1. CrypeHt CrypeHT CryzeHt
na-1. JleMOHCTpUpYyeT JleMOHCTpUpYyeT JIeMOHCTPUPYeT
[emoHcTpUpyeT 3HaHHWSI OCHOBHBIX 3HaHWsI OCHOBHBIX | 3HAHWE OCHOBHBIX
3HaHHWEe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB




3aKOHOB
MaTeMaTUUeCKHX,
eCTeCTBEeHHOHAYUYHBIX
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 JUCLUIINH,
HEeOOXOAUMBIX JI/IsI

HEOOXOUMBIX IS pelieHus JIaHHBIX 3aKOHOB | pelleHus TUTIOBbIX
peleHrs TUTIOBbIX CTaHJApTHBIX 3a71a4 B | [I/Is1 peLleHUst 3aziau B obactu
3ajau B 00acTu arpoOHOMUH CTaHZJAPTHBIX arpOHOMUH.
arpOHOMUM. 3a/au B
arpoOHOMUU
OIIK-1. CrypneHt ucriosibdyer | CTygeHT CrypneHT
N/-2. Ucnosibzyet 3HaHUSI OCHOBHBIX WCTIO/Ib3yeT WCI0/Ib3yeT 3HaHue
3HaHHS OCHOBHBIX 3aKOHOB 3HaHHWS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaThU4eCKUX U 3aKOHOB MaTeMaTHhUYeCKHX,
MaTreMaTU4eCKux 1 eCTeCTBeHHBIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHAayuH
eCTeCTBEHHbIX HAYK | HO UCIbIThIBAET Y eCTeCTBEHHBIX | bIX U
[JIS1 peLleHust 3aTpyJHEeHUS B HayK, HO ob1ernpodeccroHan
CTaHZAPTHBIX 3a/jau B | IPUMEHEHUH JaHHbIX | OMyCKaeT bHBIX JUCLIUIIH,
arpoOHOMMUH. 3aKOHOB /151 HEeTOYHOCTHU B HE0OXOIUMBIX /ISt
pelLieHus TpUMEHeHUN pelLleHns TUTIOBBIX
CTaH/JAPTHBIX 3a/lau B | JaHHBIX 3aKOHOB | 3a/1a4 B 00/1acTu
arpoOHOMUHA JUISL pelleHust arpOHOMMUM.
CTaHapTHBIX
3a/au B
arpOHOMUH
OIIK-1. Crynent npumensier | CTyzeHT CTypneHT npuMeHsieT
N-3. Ilpumensiet HMH(OpPMaLMOHHO- MpUMeHsieT VMH(OpPMaLMOHHO-
MH(GOpPMaLOHHO- KOMMYHUKalLIMOHHbIe | UHPOPMAL[MOHHO- | KOMMYHUKAI[MOHHbI
KOMMYHHUKALMOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUU B
TEXHOJIOTUU B WCMBIThIBAET ble TeXHOJIOTHH, peLIeH’H 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
obsactu
arpOHOMHUH.

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




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

Mogpayab 5. Ilony/isifiOHHBIA YPOBeHb CyIlleCTBOBAaHHS OPraHU3MOB

KonrposnbHas paborta

1. TlonsATHe O TIOMYJIALMAX.

2. T'eHeTHuecKHe TPOLIECCHI B TOMYJIALMAX (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 0CO0eH B IoceBe?»

4. YactoTa  BO3HUKHOBEHWS  [JOMHMHAHTHBIX  TOMO3WUTOT B  TOMYJISILAA

repeKpECTHUKOB paBHA?

Anrebpanueckoe BbIpa)keHHe 3aKoHa Xapau - Baiinb6epra

IeHeTHUECKAsT CTPYKTYpa MAaHMUKTHUYECKHUX TIOIY/ISLIUH.

3akoH Xapzau-BaiiHbepra

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

Lo NeW,

YacToTa BO3HUKHOBEHUS FeTePO3UTOT B MOMYJISILUN MePEeKPECTHUKOB paBHA
10.KakoBO COOTHOLLIEHWE TeHOTUIIOB B ITIOTOMCTBE reTepo3vuroTel Aa?

Kosnnoksuym
1. SIBnenust tHOpUMHTA U reTepo3uca [ToHATHe O UUCTBIX TUHUSIX, IPUYUHEI
WHOpeTHOM JIeTIpecCcu, reTepo3rCHBIN 3P deKT.
2. TloHsATHe 0 MyTal[MOHHOW U3MEHUMBOCTU U KacCU(UKALIAS 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 MyTareHHOTo ¢ dekTa.

Twnel TOTUIIOUIOB.

®eHOTUNIMYECKOE TIPOSIB/IEHNEe aBTOMOIUIIOVH.

©® NP v

. MonekynsipHble MeXaHU3MbI MOJIUTIIOUAHOTO 3¢ deKTa.

10 AJIJIOTIONUIIIIONUS — CYTh siBJIeHUs. [IpakThueckoe 1CIoIb30BaHUe.

11. Crioco0Obl TIpeo/io/ieHusT HeOMbIIIEMOCTH PA3/TMUHBIX BUJIOB PaCTeHHU!.

12.TIpyunHbI OecriyioAust OTAA/IeHHBIX TUOPHIOB U CIIOCOOBI €ro TPeo/[0IeHHUS.

13. AHeyruion s, raryiouIMUsL — UCIIO/Ib30BaHKe 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 TIOMY/IALIUAX.

19.3akon Xapau-Baitnbepra.

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

21.Bartie npezicTaBieHre 00 3BOMIOIMOHHOM Tpoliiecce. HoBble cCOBpeMeHHbIE TEOPHUH
9BOJIIOL[UU.

22.TTonb3ysick popmysion Xapau-BaiiHO6epra, 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 '€HOTUIIOB

reTepo3nroTHLIX reHOTHUIIOB

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

Yrto 00yC/10B/IMBaeT reTepo3UroTHOCTH MOMYJISIUH IepeKpeCcTHOONbLISIOMINXCS
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 NpejCcTaB/jieHa reHOTUIIAMMU:
AAuaa

Aau BB

+AA u BB

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

yJa/sIFOTCS eCTeCTBeHHBIM CIIOCOO0M

+HaKarIMBarOTCs B TIOMY/ISLIUU

(dheHOTUNTUECKU He TIPOSIBJISIFOTCS

YacToTa BO3HUKHOBEHHSI [JOMUHAHTHBIX TOMO3UTOT B MOMY/IALMU NepPeKPEéCTHUKOB
paBHa:

+KBa/lpaTy YaCTOThI IOMUHAHTHOTO reHa

KBaZIpaTy 4aCTOThI PeljeCCHBHOIO reHa

YABOEHHOMY MPOM3Be/IeHNI0 UaCTOT JOMUHAHTHOTO U PeLjeCCMBHOIO FeHOB



YacToTa BOBHMKHOBEHHS PEleCCHBHBIX TOMO3UIOT B MOMYJ/ISIMH MePeKPECTHUKOB
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/IALMHU 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 MEXKY 0COOSIMU BHYTPH TTOMYJISALIVH.

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

+0/JMIHAaKOBast 4YaCTOTa aJijieieid BO BCeX MOKOJIeHUSIX

U30JISILIHS

pa3Hasi KOHIIeHTPAlMsl TeHOTUTIOB B TIOTOMCTBE.

TTony /1AM HAXOAUTCSA B TeHeTHYECKOM PABHOBECHH, €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'. Menpens

dopmysy pacnpeje/ieHUs TeHOTUIIOB B H/ea/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 reHeTuko-aBTOMaTH4Ye€CKHUM nponeccaM OTHOCHAT:
rnepeaBr>XeHUe HOHY]'IHL[I/II\/JI B IIPOCTPAHCTBE;

+Cﬂyan>’IHbIE KoJie0aHMs TeHOB B Ma/IOUMC/IeHHBIX MNomyJIALuAX;
HN3MEHEHHE UMC/lda XpPOMOCOM.

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 Mo/IMreHHbIM NMPU3HAKaM:
O/IHOKpaTHBIN

JBYKPaTHbIN

+MHOTOKpaTHBIN

PerjeccuBHBIE MyTaI[UM JJeHCTBHIO 0TOOpA:

He T0/JBeprarTcs

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



JToMMHAHTHBIE 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/ISILIUSAMU
aBTOHOMHOCTh

Buosiornueckasi W30/IA0UA, CBSI3aHHAsA C HW30MPaTe/IbHOCTHIO CIAPUBAHUS H
onbl/IeHUsI; HeIIPOpacTaHUeM MbLIbIEeBbIX 3€peH...
du3moornueckas

I'eneTnuecku 3dKPpbITada cUCTeMd...
BU

buosornueckas H30/1111A, CBA3dHHAA C 06pH3OBaHl/leM HEe)XH3HEeCI0COOHbIX ramer,
HEeCOBMECTUMOCTBHO HAJAPpd H [UTOIVIdA3Mbl, BO3HUKHOBEHHEM XPOMOCOMHBbIX
nepecrpoek...
reHeTnyeckas

3aKoH, MO3BOJISIIOIINN Mpe/ICKa3aTh COOTHOILeHHe 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

Anredpanyeckoe BhIpa)keHHe 3aK0Ha Xap/u - BaitnoOepra...
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 TNEePeonblISATHCA C

NpeANoUTeHUH. ..
MaHMUKTUYHOCTD

I'eHeTnuecku OTKPbBITAaA CUCTeMA...

TIOITY/ISILIST

pPaBHOH BepOSTHOCTHIO,

oe3

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

UHCTad JIMHUA

Tabnurja 3.5 — Kpurtepuu orjeHKU c(OPMUPOBAHHOCTH KOMITeTEHLIAN

KO,I:[ 1 HAMMEeHOBaHHe

Kputepuu onjeHMBaHus1 c()OPMHUPOBAHHOCTH KOMITeTEHL[UM

WHUKAaTopa (uacT KOMMEeTeHLHUH)
JOCTYKEHUsI Ha 0a30BOM YpOBHe Ha TOBbILLIEHHOM YPOBHE
KOMITIeTeHLMM (YacTh COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHL[1H) OLIeHKe OLIeHKe OLIeHKe «OTIMUHO»
«YJIOBJIETBOPUTEJILHO «XOpoLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMaJ/IbHOT0
MaKCUMaabHOT O MaKCUMabHOTO 6anna
bamia basta
OIIK1. CryzeHT CryzeHT CrypeHT
na-1i. JIeMOHCTpHUpPYeT JIeMOHCTpHUpPYeT JIeMOHCTpUpPYeT
HemoHCTpUpyeT 3HaHWSI OCHOBHBIX 3HaHUsI OCHOBHBIX | 3HAHWe OCHOBHBIX
3HaHHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 MaTeMaTUUeCKUX | MaTeMaThueCKUuX,
MaTeMaTUueCcKuXx, eCTeCTBeHHbIX HayK, |1 eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
eCTeCTBeHHOHAyUHbIX | HO UCTIbIThIBAeT Hayk, HO BIX U
u 3aTpy/iHeHus B JlOTyCKaeT o6meripodeccroHan
obmenpodeccuoHa- | MPUMEHEHWH JJaHHbIX | HETOYHOCTHU B bHBIX JIUCIUIIVH,
JIbHBIX AUCLIUTLIINH, 3aKOHOB /ISl rpUMeHeHUU HEOOXOIUMBIX ZIJIsT

HeoOXOMMBIX [I7Is] peleHus Jl@aHHBIX 3aKOHOB | pelleHUs TUITOBbIX
peleHus: TUIIOBBIX CTaHZJAPTHBIX 3a/jau B | [i/Is1 pelleHust 3azau B obactu
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 MareMaTU4ecKux,
MaTeMaTH4YeCKUX U eCTeCTBEHHbIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHayu4H




eCTeCTBeHHbIX HaYK | HO UCIIbITbIBAET Y eCTeCTBEHHBIX | bIX U
[J1s1 pelleHust 3aTpyJHeHus B Hayk, HO ob1enpodeccronan
CTaHJapTHBIX 3a7la4 B | IPUMEHEHUU JJaHHBIX | JOIyCKaeT BHBIX JUCLUILIVH,
arpOHOMHUH. 3aKOHOB /1A HETOUYHOCTH B HeoOXOJUMBIX JIJIst
pelleHus IIpUMeHeHUU pelLLeHys] TUIIOBBIX
CTaHZAPTHBIX 33/la4 B | JaHHBIX 3aKOHOB | 3a/1a4 B 00/1aCTH
arpOHOMHUU JJ1S1 peLleHust arpOHOMHUH.
CTaH/IapTHBIX
3a/a4 B
arpoOHOMHUU
OIIK-1. Crypgent npumeHsier | CTyzeHT CTyzeHT npumMeHsieT
N-3. [IpumeHsieT HMH(OpMaLMOHHO- TpUMeHsIeT HMH(OpMaLMOHHO-
MH(OPMAaLMOHHO- KOMMYHUKALIMOHHbIE | UH(OPMAaLIMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHMKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUY B
TeXHOJIOTHH B VICIIBITHIBAET ble TEXHOJIOTHY, | pellleHUH TUITOBBIX

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
arpoOHOMMH.

2 OOEHMBAHUE IITMCBbMEHHBIX PABOT CTYJJEHTOB,
PETJIAMEHTUPYEMbIX YYEBHBIM IVJTAHOM
[TucbMeHHbIe pabOTHI MO AUCLUTUIMHE YueOHBIM MJIAHOM He Tpe/[yCMOTPeHbI

3 OIIPEJIEJIEHVE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAITUN

dopma MpoMeKyTOUHOM aTTecTalyu M0 JUCLIUIIMHE 3a4eT, 9K3aMeH

OIIK-1. Cnoco0eH pemiaTh THIOBBIE 3aiaud NMPO()eCCHOHAIBHON AesATe/IbHOCTH Ha

0OCHOBe€

NpUMeHeHHeM WH(OpMaIHOHHO-KOMMYHHMKAI[UOHHBIX TEXHOIOTHI
3adaHus 3aKpbimo20 muna:
Bbibepume 00uH npasuibHbIli 6apuaHm

OCHOBHBIM METO/I0M FeHEeTUKH SIB/ISIETCS:
+TUOPUIOOTUUECKHUI METO/
aHA/TMTHYECKUH METOJ
CpaBHUTEJILHO-TeorpaduuecKuii MeTo,
CTaTUCTUYECKUH METO/I

I'ubpujo/1ornuecKuil 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 MPOSIBISIFOTCS B
TripoLiecce pa3MHOXXEHUsI OpPraHM3MOB COBMECTHO, T.e. Haps/ly C COXpaHeHUeM OJJHUX MPU3HAKOB,
Jpyrye — U3MEHSIIOTCS, B pe3y/ibTaTe He TOJbKO BOCTIPOU3BOJUTCS TM0/00HOe, HO Y BO3HUKAeT
HOBOE.

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

HacnencTtBeHHOCTh CBsi3aHa B TEpPBYIO Ouepe/ib C TJIaBHBIM CTPYKTYPHBIM 3/IEMEHTOM
KJIeTKU — SIpOM (XpOMOCOMaM{ M JIOKQJM30BaHHBIMU B HUX TeHaMM), TaK KakK XapakTep
pa3BUTHS ¥ (HOPMHUPOBAHUsS Ka)K[OTO CBOMCTBA M TpHM3HAaKa KOHKPETHOW 0COOM B YCIOBUSIX
cpeJibl OMpeJieNsieTCsl COOTBETCTBYIOIe reHeTMUecKod WHpopMalveli, 3aKoAUpOBaHHOW B ee
TeHOTHuIIe.

HacnenoBanue — 3To mpoliecc, MOCpeCTBOM KOTOPOro Bce (hOPMbI >KUBbIX OPraHU3MOB
BOCTIPOM3BOJAT CaMUX Ce0sl.

M3MeHUHBOCTh BBIp@XKAeTCs B Pa3/IMUMAX KOHKDPETHBIX TIPU3HAKOB WA CBOMCTB Yy
TIOTOMKOB T10 CPAaBHEHHIO C POAMTETIbCKMMU W POJICTBEHHBIMHM OCOOSIMM OJIHOTO TTOKOJIEHHSI.

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

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

2. XpoMocoMbI — MaTepua/ibHas 0CHOBA Hac/1ecTBeHHOCTH. KapuoTun

B kaxgom opraHu3me eCcTb MarepuajbHble OCHOBBI HAC/Ae[CTBEHHOCTH WJ/IU
reHeTUYeCKrWe CTPYKTypbl. MaTepuasibHbIMA HOCUTE/ISIMA  HAC/Ie[CTBEHHOCTH  SIBJISIFOTCS
XPOMOCOMBI.

BriepBbie xpomocombl Habrozan B 1888 r. Hemelkuii yueHbnii B. Banbzeiiep (Bo BpeMst
Jle/ieHYsl KJIeTKH B Hell BU/IHBI B CBETOBOM MMKDPOCKOIT XOPOIIO OKPAILMBaOL[Hecsi OCHOBHbIMU
KpacuTessiMA HeOOJIbIIIHe TeJlblja) U Ha3Bal UX XPOMOCOMaMHU (OT rped. chroma — 1[BeT 1 soma —
Teso).

Yucio XpoMOCOM B COMAaTHUeCKUX KjeTKax AWIVIOMAHOe (2n), B TOJIOBbIX K/eTKaxX —
rariouiHoe (n).

B purnionzHoOM Habope XpOMOCOMBI TIpeZicTaB/eHbl rapaMu. JIro6oii XxpoMocome B HeM,
3a WCK/IFOUeHHeM TI0JI0BbIX, COOTBETCTBYeT TOUHO Takasl )Ke 1Mo pa3Mepy U (popme XpoMOCOMaA.
Takue COOTBeTCTBYIOLLIME APYT APYTY, UK MapHbIe, XxPOMOCOMbI Ha3bIBalOT TOMOJIOTMUHBIMU.

Kakapiii BUJ| OpPraHM3MOB XapaKTepu3yeTCsl Orpefie/ieHHbIM U TOCTOSIHHBIM UKC/IOM
XPOMOCOM, COZIepKaILMXCsi B COMaTUUeCKUX K/IeTKax — KapUOTHUIIOM.



3. 4Yro Takoe MHUTO3.

MWUTO3 JIE)KUT B OCHOBe 0eCriosioro (BereTaTMBHOI'0) Pa3MHOXKEHHS KeTKU. Muto3 (ot
rped. mitos — HWTH), WM HeTpsiMoe [ejieHre KJIeTKH, TMpeJCTaB/iseT cO00il HernpepbiBHBIN
MpOLiecC, B pe3y/bTaTe KOTOPOrO TMPOUCXOAUT CHauaja y/JBOEHHWEe MaTepuarbHbIX OCHOB
Hac/1eCTBEHHOCTH (XpOMOCOM (IeHOB)), a 3aTeM TOUHOe paBHOMEpDHOe pacripefie/ieHue MeXIy
[ABYMsl [JOUEDHHMMM KJ/IeTKaMM Hac/eCTBeHHOM WH(OpMaliy, 3aKOAMPOBAaHHOW B MOJIeKy/1ax
JHK.

B pe3synbrare pasMHOKeHHUs] OPraHM3MOB Ha OCHOBE MMUTO3a [0/y4aeTCs] OTHOCHUTE/IEHO
OJJHOPO/ZIHOE TIOTOMCTBO. B 3TOM 3ak/toyaeTcst 610/1oruueckoe 3HaUeHHue MUTO3a.

[eneHve KIeTOYHOTO sipa BjedeT 3a COOOW JeneHue Bcell KIeTKH. OTOT TPOLIECC
HasbIBaeTCsl LIMTOKMHe30M. B TeueHMM MMTO3a $pO TPOXOAUT ueTbipe ¢hasbl: mpodasy,
MeTada3sy, aHada3sy, Tenodaszy. CocTossHHMe KIeTKH MeXAy ABYMs MHTO3aMHU Ha3bIBaeTCs
uHTepdasoil. Ilepuoj oT ofHOrO JiejieHUs [0 JPYroro U COBOKYITHOCTb TIPOLIECCOB,
MPOMCXOJAIIMX [IPU 3TOM, Ha3bIBaeTCs MUTOTUUECKUM 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 r. bpHo, Yexus). [To3aHee oOyuancs B BeHCKOM yHUBepcUTeTe,
r7le U3y4asl eCTeCTBeHHYIO0 UCTOPUIO Y MaTeMaTHKy.

byayuu B Bene, I'. MeHJenb 3avHTepecoBascs MpolieccoM rubpuu3aliuv pacTeHHi,
pa3HBIMU THIaMHU THOPHUIHOTO TIOTOMCTBA W WX CTAaTUCTUYECKUMH COOTHOIIEHUSIMH. OTH
npobsieMbl ¥ SIBUWIMCh TIPeAMETOM HAy4HbIX HcciefoBaHuM I'. MeHfesisi, KOTOpble OH Hauas
netom 1856 r.

Ycnexu, pgocturHytele I'. MeHjeneM, 4acTHYHO OOYC/IOBIEHBI YJauHbIM BbIOOpOM
00BeKTa [yt 3KCIIepUMEeHTOB — ropoxa oropozHoro (Pisum sativum), y KOTOpOro 1o cpaBHeHHIO
C APYTYMH BUIAMU UMEUCh C/IelyIoLre NTPpeMMyllecTBa:

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 MCKYCCTBEHHO€ CKpeL[BaHUe COPTOB U MO/IyYeHue TI/I0JOBUTHIX
ruOpU/IoB.

5. OCHOBHBIE M0J/I0)KeHHsI THOPHA0/IOTHYECKOT0 aHa/TU3a.

'nbpu0/IOTMUeCKUM  Ha3bIBae€TCS METOJ[, WM3y4YeHUs Hac/eIoBaHUSI TIPU3HAKOB Y
TMOPUIHOTO TIOTOMCTBA, TIOJTYY€HHOTO MTPY BHYTPUBH/IOBOM CKDEIIIMBAaHUH.

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

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

2. CkpemuBaemble (GOPMbI [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 nape MpU3HAKOB.

5. B Kax/0M MOKO/JIeHNHA TMOPHZOB TPOBOASAT KOJTMUECTBEHHBIM M KaueCTBEHHBIN yJeT
pacTeHul, UMeIIINX U3ydaeMblid IIPU3HAK.

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

6. AslenbHOe B3aUMOJileHCTBHE F'eHOB.

AJnenbHOe B3aUMO/IEMCTBHE TeHOB — 3TO B3aUMO/|eCTBHEe I'eHOB, HAXOZSIIUXCS B O/IHOM
asuieJIbHOM Tlape B OJJHOM XpOMOCOMe.

Pa3uyaroT ciiefiyrolue TUIIbI a/lIeJTbHOTO B3aUMO/IeHCTBUS TeHOB:

TOJIHOe IOMUHUPOBaHMUeE;
HeToJIHOe JOMUHUPOBaHUE;
KOJJOMUHHPOBAHUE;
T1eHOTPOITHS.

[TonHoe JOMMHMpOBaHWe — Takasi (popMa B3aUMOJEWCTBHS MEX[Y asule/isiMU OJHOTO
reHa, MpU KOTOPOM JOMWHAHTHBIA TeH Yy reTepO3WroTHOrO0 OpraHu3Ma I0ZaBisieT MpOsiBIeHHe
peLiecCUBHOrO reHa.

HenonHoe [omuHupOBaHMe — 3TO QopMa B3aUMOJEHCTBUs, TIpU KOTOPOH Yy
reTepo3UroTHOTO OpraHW3Ma JJOMUHAHTHBIM T'eH He TOJHOCThIO TO0/aB/sieT pelieCCUBHBIN T'eH,
BCJIE/ICTBUE Uero TPOsIB/ISIeTCs TIPOMEXXYTOUHBINM TTPU3HaK (pPO30Basi OKpacka I[BeTKOB y HOUHOMU
KpacaBULbl, TbBUHOTO 3€Ba, PO30Basi OKpackKa Sirofl, y 3eMJ/ISTHUKH).

ITpu KopmomMuHUpOBaHWM Yy TUOPHAOB F1 ogHOBpeMeHHO TIPOSIB/ISIFOTCS TIPU3HAKM 000MX
POAUTE/NbCKUX KOMITIOHEHTOB (Hac/iefoBaHKe TPyMN KPOBU y uenoBeka B cucrteMe ABO, yanas
MacTb y KOpPOB).

7. HeannenbHoe B3auMojeiiCTBHe reHOB. JNNCTa3.

OnucTa3 — B3aUMO/IelCTBYe HeaslieJIbHbIX T'eHOB, NP KOTOPOM OZIMH M3 HUX TIO/ABJISIET
(uHrHbUpyet) peHOTUMYECKOe 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), uiu Kpunrtomepusi, Kor/a rnapa perjeCCUBHLIX T€HOB O/IHOM
asuie/IbHOM Tapbl He [I0MyCKaeT MPOSIB/IEHUsI TeHOB JIPYroM ajjie/lbHOU

rapakl.

len, mnojaBnsAOIIMA [elCTBUe [pPYroro Hea/ieJbHOTO TeHa W He WMeRIui
coO6CTBEHHOTO (DEHOTUITMUECKOTO TIPOSIB/IEHHSI, Ha3bIBAeTCSI CYTIPECCOPOM, WM UHTUOUTOPOM, U
obo03HauaeTcst GyKBaMH S WIIH i.

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



4 TIOPSIOK ITPOBEJJEHHUS IIOBTOPHOM ITPOMEXYTOUYHOM
ATTECTAIINN

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. [ToHsiTHe 0 KaproTHIie C-X paCTeHUH.

(o))

. Turel perymsitiiy B paboTe TeHOB - HeTaTUBHAsI MHAYKIVS, HeraTUBHasi Perpeccus,
KaCKa/Hasl peryJsisius.

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

8. Meii03 1 OTIOAOTBOPEHUE - TJIaBHbIE MeXaHW3Mbl KOMOWHAITMOHHOW N3MEHUUBOCTH
OpraHuU3MOB.

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'MOPUI0I0rMUecKoro aHaau3a .

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 TIPOsIB/IEHUsI B TeHOTHUIIE U (heHOTUIIE. TUTTBI TOTUI/ION/IOB.

16.ITpo6siemMbI OT/JaIeHHOM TMOPHUIN3AIIAY - TIPUUHMHBI HECKPEII[UBAEMOCTH Pa3/TUMUHBIX
BU/IOB paCcTeHUM, METO/ bl NPE0/0JIeHHsI HeCKPEeL[MBaeMOCTH.

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

18.I'eHeTHUecKue CxeMbl OTyUeHUs] TPUTUKAE, MIIIEeHUL[bl MSATKOM, C/IUBBI JOMalIHEH.

19.I1oHATHE O reTepo3UCHBIX COPTaX U METOJax UX IOJIyUYeHUs.

20.'eHHast ¥ TeHeTHUECKAast UHXXeHePHs - TIPUHITUTIBI ¥ IPOOIeMBbI.

21.T'eHeTHUeCKHe TIPOLIECCHI B TIOMYJIALUSAX. 3aKOH Xapau - BaliH6epra.

22.CoBpeMeHHble TeOpUHr 3BOJIFOLMOHHOI0 Pa3BUTHS JKU3HU Ha 3eMJie.

INpakmuueckue 3adaHus



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

e

Pemumth 3asauy mTo TUOpUIM3al[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. PemwmTs 3a1auy N0 KOMIZIMMEHTaPHOMY B3aMMO/e€HMCTBUIO T'€HOB.

10. Pa3obpath MeTOAWKY pacueTa IoKa3aresi Xu-KBaZpaT [/1s1 OL[eHKH THOPH/I0B BTOPOTO
TIOKOJIEHUS TIPY Pa3/IMYHbIX BapUaHTaX CKpelMBaHus

11.Tlonmb3ysicb  opmynoii Xapau-BaiitHOepra, paccuMTaTh TeHETUYECKYI0 CTPYKTYDPY
MOMYJISILIUK 1O JJAaHHOMY MPU3HaKY.

BapuaHTbl TIpaKTUYECKUX 3a/laHUN  TIpe/CTaBleHbl B yueOHOM 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(hOpMUPOBAHHOCTHA KOMITeTEHI[HH

Ko/ 1 HauMeHOBaHWe UHAMKATOPa
JIOCTH)KeHUsI KOMITeTeHI[UH (4acTu
KOMIIeTeHL[1H)

Kputepuu orjeHuBaHusi chOpMUPOBaHHOCTH
KOMMeTeHI MM (4aCTh KOMITeTeHI[1H)

Ha 6a30BOM 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 MdTeMaTH4eCKHX U eCTeCTBEHHBIX
HayK, HO UCIIbITbIBAET 3aTPYAHEHHA B
MNMpUMEHEHWH [OdHHBIX 3dKOHOB JJId PpellIeHuA
CTaHapPTHBIX 3a/ld4 B dA'POHOMHHU

OIIK-1.

N -2. Vicrionb3yeT 3HaHUSA OCHOBHBIX
3aKOHOB MaTeMaTH4eCKuX 1
eCTeCTBEeHHbIX HayK JJIs1 pelleHns
CTaH/APTHBIX 3a/lay B arPOHOMUU.

CTy,Z[eHT HCI10J/Ib3yeT 3HaHWSA OCHOBHBIX
3dKOHOB MdTeMaTH4eCKHX N eCTeCTBEHHBIX
HayK, HO HCIIBITBIBAET 3aTPYAHEHNWSA B
MNMpUMEeHEHWH OaHHBIX 3dKOHOB [JId pelleHudA
CTaHAAPTHBIX 34/1d4 B a'POHOMMWH

OIIK-1.

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

CryzeHT puMeHsieT UHHOPMAI[UOHHO-
KOMMYHUKALIMOHHBIE TEXHOIOTHH, HO
WCTIBITHIBAET 3aTPyJHEHUsI B TIPUMEHEHUU
JAHHBIX TEXHOJIOTUH B PEllIeHUH TUITOBbIX
3a7iau B 00/1aCTH arpOHOMMUHU.
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