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ITacnopT (poH/ja OLIEeHOUYHBIX CPe/ICTB

Tabmmma 1
dopmupyeMble
pMHDY OueHouHbIe
Mopaynb AUCLUTITUHBI KOMIIeTeHL[UU WU KonmuuectBo
MaTepHaJIbl
MX Y4acTH
['enetuka -
KonTponbHasi pabora 10
COBpeMeHHas!
TectupoBaHue 20
Orosiornueckasi Hayka
MonekysipHble U OIK-1 KontposnbHas paborta 40
LIUTOJIOTUYECKUe Komnnoksuym 25
Crioco6eH pelaThb
OCHOBBI '€HeTHUKHU TecTupoBaHue 57
TUIIOBbIE 33/1aur
OCHOBBI o KonTposibHas paboTa 40
npogecCroOHaTbHON
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
[TonynsiuoHHBIN
Y KonTtposbHas pabora. 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

Moayns 1. I'eHeTHKA - cOBpeMeHHas 0Ho/I0rHyecKas HayKa

Tabsurja 2.1 — ®opMupyeMble KOMIETEHLINH

Kop v HauMeHOBaHUe
KOMITeTeHLUH

Kopg v HaumeHOBaHMe
VH/IMKaTopa JOCTKEeHUS
KOMITeTeHI[UU (4acTu
KOMITeTeHI1H)

O1leHOUHbIe MaTepyasbl 1
cpefcTBa

OITK-1 Criocob6eH periaThb
THUIIOBbIE 3a/1auM
rpogecCrOHaIbHOM
JesiTeIbHOCTH Ha OCHOBE
3HaHWI OCHOBHBIX 3aKOHOB
MaTeMaTU4eCKuX U
eCTeCTBeHHbIX HayK C
TIpUMeHeHUeM
VMH(OpPMaLOHHO-
KOMMYHHUKAI[MOHHBIX
TeXHOJIOTUI

N/-1. JemoHCTpUpYyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCcKHuX,
eCTeCTBeHHOHaYyYHbIX U
ob1ienpodeccroHaIbHbIX
JIVCLIUTUTH, He0OXO0[UMBIX
JJ1s1 pelleHUs TUITOBbIX
3a/1au B 00/1aCTH
arpOHOMHUH.

NI-2. Vicrionb3yeT 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKUX U
eCTeCTBeHHbIX HAaYK Ji/Isl
pelleHyst CTaHZapTHBIX
3a/ja4 B arpPOHOMMH.

N-3. [Ipumensiet
VMH(OPMaLMOHHO-
KOMMYHHMKaLIOHHbIE
TeXHOJIOTMU B pelleHUur
TUIOBBIX 3a/lau B 00/1aCTH
arpOHOMHUH.

KonTponbHast pabota
TectupoBaHue

Mopynb 2. MoJieKy/isipHbIe M HUTO/IOTUYeCKHe 0CHOBbI TeHeTUKH

Tabnuua 2.2 — ®opmupyeMble KOMITETEHLIUN

Kop v HaumeHOBaHUe
KOMIIEeTEHLIUU

Kopg v HaumeHOBaHMe
WH/JYKaTopa JAOCTW)KEeHUsT
KOMITeTeHI MU (4acTu
KOMIIeTeHI1H)

OrieHOUHbIe MaTepuasbl U
cpefCTBa

OITK-1 CriocobeH perraThb
TUTIOBBIE 3a/lauH
ripodecCcroHaMbHOMN
JesiTeIbHOCTH Ha OCHOBE
3HaHUM OCHOBHbBIX 3aKOHOB
MaTeMaTH4YeCKUX U
eCTeCTBeHHbIX HayK C
NIpUMeHeHUeM

NJ-1. [lemoHCTpUpYyeT
3HaHHE OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKHX,
€CTeCTBEHHOHAYUHBIX U
ob1ienpodeccroHa/TbHbBIX
JUCLUTIITAH, He0OXO0AMMBIX
JUTST pellieHusT TUTIOBBIX
3a/1au B 00/1aCTH

KonTponbHas pabota
KosnokBuym
TectupoBaHue




MH(bOpPMalOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUM

arpOHOMUM.
N1-2. Vicrionb3yeT 3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKux U
eCTeCTBeHHbIX HayK /I
pellieHysl CTaHZapTHBIX
3a/ja4 B arpPOHOMUH.

N-3. [Ipumensiet
VMH(OPMAaLMOHHO-
KOMMYHHKaLIOHHbIe
TeXHOJIOTMU B pelleHUun
THUIOBBIX 33/jau B 00/1acTul
arpoOHOMUH.

Mopyab 3. OcHOBBI THOPH/I0/IOTHYECKOT0 aHA/TU3a

Tabnwmia 2.3 — ®opMupyeMbie KOMITETEHLIAN

Kop v HauMeHOBaHUe
KOMITeTeHLUH

Kopg v HaumeHOBaHMe
VH/IMKaTopa JOCTKEeHUS
KOMITeTeHI[UH (4acTu
KOMIEeTEHIMH)

O1leHOUHbIe MaTepyasbl U
cpefcTBa

OITK-1 CriocobeH perraThb
THUIIOBbIE 3a/lauM
rpogecCrOHaIbHOM
JesiTeIbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKuX U
eCTeCTBeHHbIX HayK C
TIpUMeHeHUeM
MH(OpPMaLIOHHO-
KOMMYHHMKAI[MOHHBIX
TeXHOJIOTUM

N/-1. JemoHCTpUpPYyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTHYeCcKHuX,
eCTeCTBeHHOHAYYHbIX U
ob1ienpodeccroHa/TbHbBIX
JUCLIUTIITUH, He00XO0AUMBIX
JI1S1 pellieHUsT TUTIOBBIX
3a/1au B 00/1aCTH
arpOHOMHUH.

NI-2. Vicrionb3yeT 3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKUX U
eCTeCTBeHHbIX HAaYK Ji/Is
peleHus: CTaHJaPTHBIX
3a/la4 B arpOHOMMUH.

N-3. [Ipumensiet
MH(}OPMaLMOHHO-
KOMMYHUKALIMOHHbIe
TeXHOJIOTUU B PelleHur
TUTIOBBIX 3a/ja4 B 00/1acTH
arpOHOMUH.

KonTponbHas pabora
WNHpvBuayanpHOe 3a/jaHue
KosmokBuym
TecTupoBaHue




Moaynb 4. Crioco0bI HalpaB/ICHHOT'0 M HHTEHCHBHOTO BO3/[eMCTBUA HA TeHOTUIIBI

Tabnurja 2.4 — dopmMupyemMblie KOMITeTeHLIAN

KO,I[ 1 HAMMEeHOBaHHE
KOMIIeTeHIINH

Kop v HaiMeHOBaHue
WH/MKATOpa JAOCTHXXEeHUsT
KOMITeTeHI[MH (4acTu
KOMITeTEHL1H)

O1leHOUHbIe MaTepyabl U
cpeAcTBa

OTIIK-1 CriocobeH pemiaTh
TUIIOBbIE 33/lauk
ripodecCcrOHaTbHOM
NesiTeIbHOCTH Ha OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX 1
eCTeCTBeHHbIX HayK C
TIpUMeHeHUeM
MH(OpMalIOHHO-
KOMMYHUKAL[MOHHBIX
TeXHOJIOTUM

N-1. NeMoHCTpUpPYeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCcKHuX,
eCTeCTBeHHOHAaYUYHbIX U
ob1ienpodeccroHa/TbHBIX
JUCLIUTITAH, He0OXO0ANMBIX
JI7IS pellieHUsi TUTTOBbIX
3aJja4 B 00/1aCcTH
arpoOHOMHUH.

N/-2. Vicrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHU4YeCKuX U
eCTeCTBeHHbIX HayK [I/Is
pellieHusl CTaHZAPTHBIX
3a/ja4y B arpPOHOMUH.

N-3. Ilpumensiet
HMH(OpMaLMOHHO-
KOMMYHUKaIMOHHbIe
TeXHOJIOTUU B pelleHun
THUTIOBBIX 3ajlau B 00/1aCTH
arpoOHOMHUH.

KoHnrposibHas pabota
TectupoBaHue

Mogpyns 5. Ilony/IA1{MOHHBIN YPOBEHb CyLleCTBOBAHUSI OPraHU3MOB

Tabnwmiia 2.5 — ®opMupyemMbie KOMITETEHITN

Kop v HauMeHOBaHUe
KOMIeTeHLU!

Kop v HanmeHOBaHVe
WH/MKATOpa AOCTHXKEeHUsT
KOMIIeTeHI[MH (4acTu
KOMITIETEHLMM)

O1leHOUHbIe MaTepyasbl 1
cpeficTBa

OIIK-1 CriocobeH peliaThb
THUTIOBbIE 3a/IauM
ripodecCrOHaTbHOM
JiesiTeJTbHOCTH Ha OCHOBE
3HAHWI OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U
eCTeCTBEeHHBIX HayK C
TIpUMeHeHreM
HMH(OpMaI[IOHHO-
KOMMYHHMKAI[MOHHBIX
TeXHOJIOT UM

N-1. [leMoHCTpUpYyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCcKuX,
eCTeCTBeHHOHaYyYHbIX U
ob1ienpodeccroHaTbHBIX
JVICLIUTUINH, HeOOXO0IUMBIX
J/1s1 pelleHUs TUTTOBbIX
3a/1au B 00/1aCTH
arpOHOMMUH.

N[-2. Vicrions3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKuX U
eCTeCTBeHHbIX HayK /IS

KontposbHast paboTa
KosiokBuym
TecTrpoBaHue




pellieHusl CTaHZAPTHBIX
3a/lau B arpPOHOMUHU.
N-3. Ilpumensiet
HMH(OpMaLMOHHO-
KOMMYHUKalMOHHbIe
TeXHOJIOTUU B peLleHur
THUTIOBBIX 3a/iau B 00/1aCcTH
arpoOHOMHUH.

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

Mopaysb 1. I'eHeTHKaA - cOBpeMeHHas OHo/I0THUecKas 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 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 METO/JOM Ir'eHeTUKH SABJISI€TCS:
+TUOPU/I0/IOTUUECKU METOT
aHA/TUTUYECKUI METO]
CpPaBHUTE/TBHO-TeorpahrUueCcKuii MeTO/I
CTaTUCTUUECKUH MeTO[|

I'ubpuo10ruuecKui aHa/Iu3 3aK/TF0YaeTCs:

+B UCI0/Ib30BaHUU CUCTEM CKpeLMBaHUM

B U3YyU€HUH [IefICTBUSI TeHOB

B U3y4YeHWH CTPYKTYP KJI€TOK B CBSI3U C pa3MHOXKEHMeM OpraHW3MOB W Tepefaueid
HacJieICTBEHHOU MH(pOpMaL1

obHapy>xeHUs1 U3MeHeHHW B OMOXMMUUYECKUX TapaMeTpax OpraHu3Ma

XpomMocoMHasi TeopHsi HaC/ie/[ICTBEHHOCTH CO3/laHa B MepPUOJ:
+ ¢ 1910 mo 1925 T




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

B nepuopg c 1972 nio 2000 rog HauuHaAETCA ...

+MOII[HOEe Pa3BUTHE T€HHOM U TeHeTUUeCKON UHXXeHepUHr

HCII0/Ib30BaHMe METO/IOB TOUHBIX HayK ((h13KKa, MaTeMaThKa, KHOepHeTHKa)
yCTaHOBJIeHHe MaTepHa/bHbIX OCHOB Hac/1e[iICTBEHHOCTH

TIpOBEpPKa 3aKOHOB MeH/ie/ist Ha paCTUTETbHBIX M )KUBOTHBIX 00BEKTax

PacimiudgpoBKa reHeTHYECKOro KO/, OMHCaHHe 0e/TKOBOr0 CHHTEe3a W TeOpHH
pery/iuy 0e/IKOBOro CHHTe3a ObI/IM IIPOBEe/ieHbI B IIePHOJ

c 1901-1910 rr.

c 1925 o 1953

+c 1953 nmo 1972

c 1972 o 2000

biiekciu 1 OBepu OTKPBLUIM.....
+TIONMUIIIONIA3UPYIOLLIee 1eliCTBHe KOTXULIMHA
KO/| HacJ1e,CTBeHHOCTH

TepBble PEHTTeHOMYTalUu y SUMeHS U KYKypPY3bl
MyTalUU Y JPOXOKEBbIX TPUOOB

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

I Menpens B 1856 rogy

®. Kpuk B 1953 ropgy.

+T. Mopras B 1910 rogy

TepMuHBI - ()eHOTHUII, T€HOTHII, a/l/Ie/ib, F'eH C()OPMY/TUPOBAJL:
+Bunbrensm Morancen

Yunssam bercon

Teomop bosepu

Banbtep CeTtTOH

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

Kapn Koppenc

+I'perop Menpenb

‘Tomac Mopras

T. Mopras copmy1upoBa:

+XpOMOCOMHYIO TEOPUIO Hac/ieICTBEHHOCTH

OcHOBHBIE 3aKOHOMEPHOCTH TIPeeMCTBEHHOCTH CBOMCTB M MPH3HAKOB
[Tporieccbl 0Opa3oBaHuUs TaMeT

3aKOH TOMOJIOTUYHBIX PSIZIOB

H. Koab110B BbICKa3aJ/1 MbIC/Ib:



MoeKynsipHOM CTPYKType reHa
O TOM, XPOMOCOMBI — G€/TIKOBbIe MOJIEKY/IbI
O Towm, UTO Mepeilaua Hac/e[CTBeHHOW MH(OPMALMK CBsI3aHa C HYK/IeMHOBOM KHUC/IOTOU

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

[Ipepvnrep

+BaBunos (50%)

+Panmonopt (50%)

Tumodee-PecoBckuii

Yapradd

IIpocTpancTrBennyo cTpykTypy JHK npepnoxunn:
Konb1os

Mopran

+Kpuk (50%)

['puddutc

+¥YorcoH (50%)

CoBpeMeHHasi TreHeTHKa TPeACTaB/lAeT C000H C/I0KHYKW) MHOTrOrPaHHYH
AUCLUIUIAHY, U3yYalollyl0 MPosB/IeHNe 3aKOHOB
Hac/ae[iICTBEHHOCTH U U3MEHUYMBOCTH

Ha3BaHue HOBO#l HayKH — reHeTHKa — ObLIO mipeAsiockeHo B 1906 r. aHr/IMiACKuUM
Y4€HbIM
B.b3TCcoHOM

Jdaruanun B.MoranHced B 1909 r. yrBepu/i1 B 0HO/IOrHUECKO JIMTEpaType TaKHe
NMPUHIUIINA/TIBHO Ba)KHbIE MOHATHSA, KaK
reH, TeHOTHII, (DeHOTHII.

BropyiuHoe OTKpbITHEe 3aKOHOB MeHje/I1 MNPUHAA/IOKUT TPEéM YY€HBIM

I'. ne ®pusy, K. Koppency, 3.Yepmaky

TEOPI/IIO H3MEHUYHUBOCTH, OCHOBAHHYH Ha IpeACTAB/IEHHH O CKaqK006pa3HOCTI/I
H3MeHEeHHUH HaC/1eACTBEeHHbIX CBOMCTB B pe3y/jabTarTe MYTalIl/lﬁ BBI/IBUHYJI

I'. pe @pus (1901)

IlepByro KapTy XxpoMocom coctaBua B 1913 r.
CrepTeBaHT

HckmounTeIbHOE 3HaUeHHe [IJIsi Pa3BUTHA MOJIEKY/ISAPHOW OMO/IOTMH U TeHEeTHKU
uMesia JUK.Yorconom u @.Kpukom
paciirdpoBKa ctpoeHust Mosiekysbl JJHK

Tabsurja 3.1 — Kputepun orjeHK# chOPMHUPOBAHHOCTH KOMIIETEeHLIUMA



KO,Z[ 1 HAMMEeHOBaHHEe

Kpurtepuu onjeHrBaHust c)OPMHUPOBaHHOCTH KOMIIeTeHLU

HMHUKAaTopa (4acT KOMIETeHLMH)
NOCTY)KEeHUS Ha 6a30BOM ypOBHe Ha TOBBIIIIEHHOM YPOBHE
KOMIIeTeHLIUH (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHL1H) OLleHKe OLleHKe OLIeHKEe «OTJIMUHO»
«Y[IOBJIETBOPUTEJILHO «XOpoLLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMa/IbHOI'O
MaKCUMaabHOT O MaKCHMaIbHOI0 6anna
bamia basmta
OIIK1. CryneHt CryneHt CrypeHT
na-1i. JIeMOHCTpUpPYeT JIeMOHCTpUpPYeT JIeMOHCTpUpPYeT
HemMoHcTpUpyeT 3HaHUST OCHOBHBIX 3HaHWSI OCHOBHBIX | 3HaHWE OCHOBHBIX
3HaHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 MaTeMaTU4eCKUX | MaTeMaTU4ecKuXx,
MaTeMaTUueCcKuXx, €CTeCTBeHHbIX HayK, |1 eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
€CTeCTBEHHOHAYYHbIX | HO UCIIbIThIBAET HayK, HO bIX U
17} 3aTpyJHeHus B JIOTyCKaeT obmmeripodeccruoHan
obmiernpodeccuoHa- | MPUMEHEHUH IaHHBIX | HETOUHOCTH B bHBIX JIUCLIUIIIVH,
JIbHBIX TACLIUTI/IVH, 3aKOHOB JIJIsI MpUMeHeHUn HEOOXOUMBIX ZIJIsT

HEOOXOAUMBIX 15T peleHust JlaHHBIX 3aKOHOB | pelleHUs] TUTIOBbIX
pelleHUs1 TUIIOBBIX CTaHZJAPTHBIX 3a/jau B | [J/Is1 pelleHust 3azau B obactu
3ajau B o6nactu arpoHOMUU CTaH/apTHBIX arpOHOMUM.
arpOHOMUM. 3a/au B
arpOHOMUH
OIIK-1. Crygent ucrosnb3yer | CTyzeHT CrygeHt
Na-2. Ucnionb3yet 3HaHUA OCHOBHBIX HCIIO/B3yeT WCMOJ/b3yeT 3HaHUe
3HaHUS1 OCHOBHBIX 3aKOHOB 3HaHUSI OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MareMaTU4yeCKux 1 3aKOHOB MareMaTU4ecKux,
MareMaTU4yeCKux 1 eCTeCTBeHHbIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHayuH
€CTeCTBEHHbIX HAYK | HO UCIIbITbIBAET Y eCTeCTBeHHBIX | bIX U
[J1s1 peLLieHNst 3aTpy/HeHus B HayK, HO o61eripodeccroHan
CTaHZAPTHBIX 3a/jay B | IPUMEHEHUU [JaHHbIX | OIyCKaeT BHBIX JUCLIUIUIUH,
arpoOHOMUMU. 3aKOHOB /1J1s HEeTOYHOCTU B HEOOXOUMBIX /ISt
pelieHust MPUMEHEeHUn peleHus: TUTIOBBIX
CTaHJAPTHBIX 3a/lau B | ]aHHBIX 3aKOHOB | 3a/jau B 001acTh
arpoHOMUHA [/1S1 peLLeHnst arpOHOMUH.
CTaHJAPTHBIX
3a/au B
arpoHOMUH
OIIK-1. Crygent npumeHsier | CTyzeHT CryzeHT npuMeHsieT
N-3. Ilpumensiet HMH()OPMAaLIMOHHO- [IpUMeHsieT MH(OpMaLOHHO-
VMH(OpPMaLOHHO- KOMMYHUKAaLIMOHHbIe | THPOPMAL[MOHHO- | KOMMYHHUKAL[1OHHbI
KOMMYHUKALMOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUU B
TEeXHOJIOTUU B WCIBIThIBAET ble TeXHOJIOTHH, peleHru TUTIOBBIX

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

3aTpy/iHeHUs B
MPUMEeHEeHUU IaHHbIX
TeXHOJIOTH B

HO [IOMyCKaeT
HETOYHOCTH B
rpUMeHeHUU

pernieHnK TUIIOBBIX AdHHBIX

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




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

arpoOHOMHUH. peleHn
THIIOBBIX 33/]au B
obnactu
arpoOHOMHUH.

O1eHOYHBIe MaTepHaJ/IbI U CPeJCTBA /i/if IPOBEePKHU C(POPMHUPOBAHHOCTH
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.
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 oOoNeU AW

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

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. ®opmMupoBaHye 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 XpOoMOCOM 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 ¥ MakpOCIIOpOreHe3 MPU M0JI0BOM Pa3MHOKEHHUU PaCTeHHUM.

Kosnnoksuym

1. Wcropuueckue 3Tarbl (POPMUPOBaHHs TeHEeTMKU Kak HaykKu. B uem Bbl BUAUTE
CcoOCTBeHHbIe 3a/1auM U 1]eJT1 TI03HAHUS KypCa TeHeTHKH?

2. Posb HYK/IEMHOBBIX KHCJIOT B JKU3HeJesaTeJbHOCTU OpPraHu3MOB U B Ilepejaue
HacJ/e/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.

CxopcTBO U pa3nuuus B ctpoeHuu U pyHkiuax PHK u THK.

Pa6otei [I. Yorcona u @. Kpuka.

CyTb siB/IeHUs] TPAHCKPUIILIUU. DTarlbl IpoLjecca.

3HayeHre CHHTe3a 0eJika B TIPOI[eCCe CBS3M «TeH-TIPU3HAK».

['enetnueckuii Koz CBOMCTBA KOJa.

©® N v

10 OTarnbl 6eKOBOro CMHTE3a.

11. Tumbl perynsitiuy 6eJTKOBOTO CHHTe3a.

12.PerynsaropHas pestenbHOCTh PHK. TToHaTHe 0 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 MUTOXOHZPUM.

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 TUTBI CTPOEHUST XDPOMOCOM C YKa3aHUeM TjieueBbIX 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, reHeTUUeCKU KOHTPOJIb Mpoljecca.
bronornueckoe 3HaueHre KpOCCUHIOBepa.

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

TectupoBaHue

I'eH - 370!

+YuacTtok MoJsiekysnsl [JHK
Tpu HyKIIeOTUA

OJWH HYK/Ie0TH[

[Ba HyK/eoTHaa

Cocra monomepoB Mosiekyan [HK u PHK otmiauuaercsa jpyr ot jgpyra
cofiepKaHueM:

A30TUCTBIX OCHOBaHUH

+Caxapa ¥ a30TUCTbIX OCHOBAaHUM

Caxapa

OctaTkoB (pochOpHON KUCTOThI

JHK k/1eTKH HeceT HH(OpMaLUIO 0 CTPOEHUM:
+benkoB

YrneBonoB

JKupos

BuramuHoB

K nypuHOBBIM a30TUCTBIM OCHOBAHMUAM, BXoAAIMM B coctaB IHK oTHocATCA:
aZleHUH U TUMUH

ypaLu/I ¥ LUTO3MH

+a/leHVH Y I'yaHVH

LIUTO3WH U TUMUH

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

Kosdduiuent BupoBoii cnenquuunoctu [JHK - 3T0 oTHOIIEHHE:
A +1]

T+T

A+T

T+1

+tA+T

r'+1

Cunre3 IHK B saipe K/IeTKH 0CYLL|eCTB/IAETCH ...



+B UHTepdaze
B mipodase

B MeTadase

B Tesiodase

Ecnn nykineornpnbii cocraB [JHK - sto I'T'A IIAA, To HyK/1€0TH/HBIM COCTaB H-
PHK oOypert:

LT HAA

ooy 1ryy

+OOT I'TT

I'TTryy

K nepeMuaAMHOBBIM a30THCTBIM OCHOBaHUAM, BXxojamuMmM B cocras /[HK,
OTHOCATCS:

aJIeHWH U TUMUH

ypaLWI U LIUTO3UH

aJleHUH U I'yaHUH

+THMHWH U LIMTO3WH

IIponecc camoBocnpousBeaeHuss wmosiekya JTHK, o0ecneunBamoiuii To4YHOe
KonupoBaHue reHerudeckou [JHK, Ha3biBaeTcs:

TpaHCIsILUen

+pernuKaLuen

TPaHCKPUIILIUEH

pPeCUHTe30M

JHK ot PHK oT1/1MyaeTcs a30TUCTBIMYA OCHOBAHUAMM:
Tpems

+0HUM

BYMsI

MarepuaibHBIM HOCUTE/IEM Hac/1eAICTBeHHOM HH(OpMaI[UH B K/IeTKe sIB/ISIeTCs:
T-PHK
+THK
u-PHK

Tpumnier cocrour:
13 aMUHOKUCJIOT
caxapa
+HYK/1€e0TUI0B
JIATIU/I0B

JHK keTku HeceT HH(OpMaIUIO 0 CTPOEHUM:
+0e/TKoB

yT/IeBO/IOB

JKUPOB

aMUHOKHCJIOT



u-PHK cuHTe3upyercs:
+ B Azpe

Ha pubocomMax

B LIUTOI/Ia3Me

B MUTOXOH/IPHUSIX

A30THCTOE OCHOBaHHe yPaIi/I BXOAUT B COCTAB:
+PHK

TTHK

Oenka

caxapa

Ha3oBuTe a30THCTBIE 0CHOBaHMA, BXoAsAnHe B coctaB PHK:
I'YaHWH, LUTO3WH, ypaLW/l

+a/leHuH, TyaHVH, JUTO3WH, ypaLui

aJleHuH, I'yaHuH, LIMTO3UH, TUMUH

aJleHVH, T'yaHUH, TUMHUH

B cocraB JHK BXx0UT a30TUCTHIX OCHOBaHUM:
ZiBa

+yeTkIpe

TPU

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

MeTodaze

uHTepdasze

Ilepenoc renernueckou nHpopmanuu c JIHK Ha u-PHK...
TpaHCKpUNLKs

K mecty cuHTe3a 0e/1Ka aMMHOKHC/I0THI /{0CTaB/IAIOTCS. ..
TpaucrioptHsle PHK

ITpouecc camoypaBoenus mosiekya JJHK...

Peruvkaums

Beedume Baw gapuaHm omeema

Yuacrok mosneky.ibl [JHK, cioco0Hasi mepeHOCHTh BK/IIOUeHHbIe B Hee IeHbl.
TpaHCII030HBI

CBOHCTBO reHeTHUeCKOro Koja obecreunBaTh KOAMPOBaHHE JAHHBIM TPHILIETOM
TO/IbKO CBOeil aMHHOKHC/I0ThI Ha3bIBaeTCH...

+0/IHO3HaUHOCThIO

YHUBEPCA/IbHOCTBIO

BBIPO’KJ,€HHOCTbIO

TPUILJIETHOCTbIO

ITporecc TPaHCKPHUIII[UH OCYIECTB/IAETCA MOCPe/CTBOM:



nepeHoca uHbopmaiu u-PHK B prbocomer
+mnepeHoca uHdopmauuu ¢ IHK Ha u-PHK
cuuTbiBaHus1 “HPopMauuu ¢ u-PHK Ha p-ZIHK
nepeHoca uHdopmaiuu ¢ u-PHK Ha IHK

TpaHcasanua - 3T0:
CUHTE3 SHepPruu
+cuHTe3 Oeka
cuHTe3 U-PHK
cunTe3 JIHK

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

Oenka

n-PHK

T-PHK

CBOICTBO reHeTHYeCKOro Kojia o0ecreunBaTh KOJJUPOBaHHe 0JHOM aMHHOKHC/IOTHI
HeCKO/IbKUMHU TPHUIJIeTaMH Ha3bIBAeTCH...

YHUBEPCATbHOCTBIO

O/THO3HAUHOCTbIO

+BBIPO’K/IEHHOCTBIO

TepeKpbIBaeMOCTbIO

TpaHcasanma - 3TO:
CUHTEe3 SHepruu

+ cuHTe3 Oeska
cuHTe3 U-PHK
cunre3 THK

CBOJCTBO reHeTUYeCKOro Kojia o0ecreunBaTh KOJJUPOBaHHe 0JHOM aMHHOKHC/IOTHI
HEeCKO/IbKHUMH TPHUIIETaMH Ha3bIBAeTCH...

YHUBEPCATbHOCTBIO

0/IHO3HAUHOCTbIO

BBIPO’K/[€HHOCTBIO

YHUKATbHOCTBIO

Ko/mmyecTBO aMHHOKHC/IOT, KOTOpoe OyjeT BK/IHUYEHO B COCTaB 0e/IKOBOM
MoJ1eKyJibl, ecid MoJieKkyJia IHK cocTrout u3 300 HyK/1e0THAOB:

150

15

+100

10

Yuacrok JHK - 3T0:

MOHOMep Oeska

MeCTO CUHTe3a Oesika

+TeH, KOJUPYIOLIUM HH(OPMALMIO O CTPYKTYpe Oeska



Il1acTUAHYI0 HaC/1e/[CTBEHHOCTh 00eCcreuyuBaloT...
MurtoxoH[puu

Teopusi peryinsinquu OHOCHHTe3a 0e/lKa B K/IeTKe,
Masmo...
OrnepoH

I'aniouHbIe K/IETKH 00pa3yoTcs:
TIpU alIOMUKCUCE

+1pu Mero3se

B pe3y/ibTaTe MUTO3a

MukpocnoporeHes — 3T0 MeHo03:
+B MbUIbHUKAX

B TIeCTHKaX

BETeTaTHBHBIX OpraHax

MakpocnoporeHes — 3T0 Mei03:
B TIbI/TbHUKAX

+B MeCTUKax

BereTaTUBHBIX OpraHax

pa3paboranHas JKakoGom wu

KOH'I)lOl"al.[l/lﬂ 1 00MeH roMoJ/IOrMHYHBIMH Y4aCTKaMH1 XpOMOCOM IMPOUCXOJUT:

B rpocdase MUTO3a
+B npodaze 1meiio3a
B ripopaze 2 Merio3a

Buosioruueckoe 3HaUeHNEe MUTO3a 3aK/TIOYAETCA:
+ B COXpaHEHWH TTOCTOSTHCTBA UMC/Ia XPOMOCOM
oOpa30BaHUM MOJIOBBIX KIIETOK

obecrieueHNH OGHOJTIOTUUECKOTO Pa3HOOOpa3us

JKu3HeHHBIH LUK/ KJ1eTKH COCTOUT:
13 Melo3a U uHTep(asbl

+uHTepda3bl U MUTO3a

MHUTO3a U Melio3a

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

1pU Melio3e

TIpYU aMUTO3e

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

3

4

K/eTku 3H0CTIEpMa HMEIOT HAGOp XPOMOCOM:



rarIOuIHbIN
JUTLTIOUIHBIN
+ TPUIUIOWUHBIN

Mukpocnopsl cofiep;kaT Habop XpoMocoM:
+rarnouIHbIN

JATIIOUTHBIN

TPUIIOUHBIN

Makpocnopsl co/iep)KaT Habop XpoMoCoM:
+ rarouHbIN

JUTLTOUIHBIN

TPUIIOUHBIN

Tun peneHusi, He CONPOBOXXAAKMIUNCS peyKIjueil XxpOMOCOM:
+ MUTO30M

MeK030M

aMUTO30M

CnusHue OJHOIo crnepmusa cC ﬂi/'lueKHETKOﬁ, da Apyroro-c Ajapom
KJ/IETKH - 3TO:

CHHAIICHUC

+ ABOﬁHOE OIJIOA0TBOpEHHE

noJimcriepmus

Y cTraHoBuTe NOC/Ief0BaTeIbHOCTD (a3 MuTo3a:
nipodasa, Tenodasa, Metadasa, aHadasa
+rpodasa, Metada3sa, aHadasa, Tesodasa
npodasa, aHaa3za, Metadasa, Terodasza
MeTadasa, aHadasa, Tenodasa, mpodasa

JKv3HeHHBIN UK/ BBICIIIEr0 PacTeHHsI:
5. Cems

1. Criopogut

2. F'ametoduT

4. 3urora

3. Meiio3

Teopurio onepoHa pa3padoTaiM yueHble:
+®. JKakob u K. MoHo

®. Kpuk u ®. )Kakob

. YorcoH u K. MoHO

®. Kpuk u [I. YoTcoH

MuKpocnopsl cojiep>kaT Habop XpoMocoM:
TPUIIOW/THbIN

+rarouIHbIN

JUTIIOU/IHBIN

LHeHTPa/ILHOM



TeTparIouIHbIN

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

+2n
Y

X

Y, X

YKaxuTe KO/IMUeCTBO XpoMaTH/ B XpOMOCOME B HaUad/ie MUTO3ad:

+1Be
yeTbipe
O/lHa
TpU

XpomocomHuasi abepparusi 12345 =>1232345 Ha3bIBaercs:

VHBepcHuen
TpaHC/IOKal[en
+IyTnMKalyen
JeneLyen

Melio3 o0ecrieuuBaeT

["anyiongHbIN

XpoMocoMbI onpe/ie/ISIIOIHE TT0JT 0CO0H Ha3bIBAIOT

Ilosi0BBIE

Habop xpomMocom

B pe3y/jabTaTe OIVIOA0TBOPEHHUA ABYX IMOJ/IOBBIX KJ/IETOK 06pa3yeTc;1

3urora

Tabnuua 3.2 — Kpurepun orjeHKM c(hOPMUPOBAHHOCTHA KOMIIETeHLIUH

KO/] 1 HAMMEeHOBaHHe

Kputepuu onjeHMBaHus1 c()OPMUPOBAHHOCTH KOMITeTEHL[UH

HMH/IUKaTopa (uacTy KOMMeTeHIU)
JNOCTY>KEeHUS Ha 6a30BOM ypoBHe Ha TMOBBIIIEHHOM YPOBHE
KOMIIeTeHLIMH (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTEHL[1I) OLleHKe OLleHKe OLIeHKe «OT/IMUHO»
«YJIOBJIETBOPUTEJ/IbHO «XOpoLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMaJ/IbHOI'0
MaKCUMaabHOTO MaKCHMaJIbHOT O 6aa
bania bama
OIIK1. CrypeHt CrypeHT CryneHt
na-1. JleMOHCTpUpPyeT JIeMOHCTpUpYyeT JIeMOHCTpUpPYeT
[eMoHCcTpUpyeT 3HaHUST OCHOBHBIX 3HaHUS1 OCHOBHBIX | 3HaHWe OCHOBHBIX
3HaHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 MaTeMaTUUeCKUX | MaTeMaThUeCKUX,
MaTeMaTUueCcKuXx, eCTeCTBeHHbIX HayK, |1 eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
€CTeCTBEHHOHAYYHbIX | HO UCIIBIThIBAET HayK, HO bIX U
U 3aTpy/HeHus B JIOTyCKaeT obmerpodeccruoHan

obmienpodeccroHa-

MpUMEHEHWH OdHHBIX

HETOYHOCTHU B

bHBIX NUCIIUIIIMH,




JIBHBIX OV CLUIL/INH,

3aKOHOB [IISI

TIMpUMEHEeHNN

HEOOXOUMBIX ZIJIst

HeoOXOMMBIX IS peleHus [IaHHBIX 3aKOHOB | pelleHus TUIOBBIX
peleHus TUITOBBIX CTaHJAPTHBIX 3a/jau B | [JIs pelleHus 3azau B obactu
3aziau B 0bmacTu arpoHOMUU CTaHJAPTHBIX arpOHOMUMU.
arpoOHOMMUH. 3a/1a4 B

arpoHOMUU
OIIK-1. CryneHt ucriosibdyetr | CTygeHT CryneHT
N-2. Ncnions3yet 3HAaHUSA OCHOBHBIX HCIIO/B3yeT UCIIO/Ib3yeT 3HaHUe

3HAHHWA OCHOBHBIX

3dKOHOB

3HAHHWA OCHOBHBIX

OCHOBHBIX 3dKOHOB

3aKOHOB MaTeMaTU4YeCKux U 3aKOHOB MaTeMaTH4eCKHuX,
MaTeMaTH4YeCKUX U eCTeCTBeHHbIX HayK, | MaTeMaTUYeCKHWX | eCTeCTBeHHOHayuH
eCTeCTBeHHbIX HayK | HO UCIIbITbIBAeT Y eCTeCTBEHHBIX | bIX U
[J1s1 pelleHust 3aTpyJHeHus B Hayk, HO ob1enpodeccronan
CTaHJapTHBIX 337la4 B | IPUMEHEHUU JJaHHBIX | JOIyCKaeT BHBIX JUCLUIIIVH,
arpOHOMHUH. 3aKOHOB [JIs HETOUHOCTH B HeoOXOJUMBIX /IJIst
pelleHys NpUMeHeHUH pelLeHusI TUTTOBBIX
CTaHZJAPTHBIX 33/la4 B | JaHHBIX 3aKOHOB | 3a71a4 B 00/1aCTH
arpoOHOMHUU JJ1S1 peLleHust arpOHOMHUH.
CTaH/IapTHBIX
3a/,a4 B
arpoOHOMHUU
OIIK-1. Crypent npumensier | CTyzeHT CryzeHT npumeHsieT
N-3. [Ipumensiet MH(}OPMAaLIMOHHO- MpUMeEHSeT VMH(OpMaLMOHHO-
MH(pOPMAaLMOHHO- KOMMYHHMKALIMOHHbIE | UH(OPMAaLMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHMKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUY B
TeXHOJIOTUH B VICTIBITHIBAET ble TEXHOJIOTHY, | pellleHUH TUITOBBIX

PeLIeHUH THUITOBBIX
3a/1au B 00/1aCTH
arpOHOMMH.

3aTpy/iHeHUS B
TPUMEeHEeHUH TaHHbIX
TeXHOJIOTUH B
peleHrH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMHUH.

HO JIOTTyCKaeT
HETOUYHOCTHU B
MpUMeHeHUn
JTAHHBIX
TeXHOJIOTUH B
pelieHun
TUTIOBBIX 3ajjau B
obsactu
arpOHOMHUH.

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

OueHOUYHBIe MaTepHaJibl U CPeJCTBA /AJiA MPOBePKU chopMHUPOBAHHOCTH

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 THOPU/I0B?




B yem CyIIHOCTb 3aKOHA YMCTOTHI FaMeT M POJib Meli03a B ero OCyL{eCTBIeHUU?
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 U CUMBOJIbI, TIPUMeHsIeMble B TUOPU/0JIOTHYECKOM aHaJTH3e.

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, PeLIUTIPOKHBbIE.

14.PacujeniieHie THOPUIOB BTOPOTO 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/eHCTBUS 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/eICTBUS TEHOB.

23.11loHsATHE O KOMILJIEMEHTapHOCTH.

24. flBneHus1 MHOXXeCTBEHHOTO aruie/n3Mma.

25. Tunbl mosiiMepud (aJanTrBHas U HeaJAUTUBHAs MOJUMepHs).

26.TIoHsITHe O KpUTepHH X (XU-KBa/par).

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[OBaHMUsS 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/ieHMe CLEMIeHHOTO Hac/leJ0BaHus.

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.PeunTh 3ajjauy 1o TMOpPHUIU3alUN CeTbCKOXO03SIMCTBEHHBIX paCTeHWH 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.PeluTh 3ajauy 1Mo TMOPHUIU3al[H CeTbCKOXO03SIMCTBEHHBIX paCTeHWH 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 TUOPUAM3AIMN CeMbCKOX03SIMCTBEHHBIX PAaCTeHWM 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.
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. 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. BriBeieHMe HOBOIO COpTA MIIEHULIBI HA OCHOBE BHYTPHUBHU/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 TUMEHSI Ha OCHOBe BHYTPUBHIOBOTO MTOJTMTHOPUIHOTO
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 JTyKa Ha OCHOBE BHYTPHUBHUOBOTO ITOIUTHOPHIHOTO
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 BHYTPHUBHUIOBOTO
TIOJTUTUOPUHOTO CKPelBaHusl.

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

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

18. BeiBeieHre HOBOT'O COpTa IJIaAM0/yca Ha OCHOBE BHYTPUBUOBOT'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
CKpeL1BaHMUs.

21.BrIBefieHMe HOBOTO COpTa sI0/IOHM Ha OCHOBE BHYTPUBH/IOBOTO TTOJTUTUOPUTHOTO
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. BoiBeieHHe HOBOTO COpTa KapTodeJisi HA OCHOBe BHYTPHMBUIOBOTO
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.BbiBefieHre HOBOTO COpPTa €>KeBUKM Ha OCHOBe BHYTPHUBU/IOBOTO MOJUTUOPUIAHOTO
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.BriBeieHe HOBOT'O COpTA OTyplia Ha OCHOBE BHYTPUBHIOBOTO IMOTUTHOPHUIHOTO
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.BriBe/ieHre HOBOT'O 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.BbiBefieHre HOBOTO COPTa UPry HA OCHOBE BHYTPHUBU/JOBOTO IMOTMTUOPHUIHOTO
CKpeL1BaHuUs.

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

38.BbiBeJieHre HOBOI'O COPTa THOJIbIIAHOB HA OCHOBE BHYTPUBHI0BOTO
TIOJTUTUOPUTHOTO CKPEeIlMBaHusI.

39.BbiBeieHre HOBOTO copTa 6eroOHMI Ha OCHOBE BHYTPUBHOBOT'O TTOJIMTHOPHHOTO
CKpeLLUBaHUS.

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

41.BbIBeieHre HOBOT'O COPTa MOZCOJ/IHYXa Ha OCHOBe BHYTPUBHU/OBOIO
TIOJTUTUOPUHOTO CKPeIlBaHusl.

42.BriBefieHMe HOBOTO COPTAa 3eMJ/ISTHUKM CaZlOBOU Ha OCHOBE BHYTPHMBUI0BOIO
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.BbIBe/leHHe HOBOTO COpPTa e/ Ha OCHOBE BHYTPUBHIOBOTO TTOJIUTUOPUIHOTO
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. BbiBeJileHHEe HOBOT'O COPTa K/IFOKBBI HA OCHOBE BHYTPUBHOBOT'O TIOJIUTHOPHTHOTO
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 8bINOAHEHUSI 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.
CocraByieHue reHeTUUeCKOW (hOPMYJIbI JKeaeMoro Copra.

o

[Ton6op poAUTENbCKUX TTap — UCTOYHUKOB COOTBETCTBYIOIUX ME€HOB.

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

8. Omucanue rubpUI0OB TIEPBOT0O TTOKOIEHHSI.

9. BrIOOp THITa CKpeLUBaHUS /IJIs TIOTy4YeHHsT TUOPU/I0B BTOPOTO TIOKOJIEHHSI.



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

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

12.TlonyueHne ruOpUIOB TPETHETO ITOKOJEHUSI U OTOOP TOMO3UTOTHOTO MIOTOMCTRA.

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. Meno3s. [loBeseHne xpoMocoMm B Tpo@ase mepBoro JeneHusi. Bropoe penenHue
Meii03a, oOpa3oBaHue ramer.
5. KpoccunroBep. BapuaHTbl KPOCCUHTOBepa, FeHEeTUYECKUM KOHTPOJIb TpoLiecca.
buosiornueckoe 3HaueHve KpOCCUHIOBepa.
6. MukpocrioporeHe3 ¥ MakpOCIOpPOTeHe3 MpPU MO0JIOBOM pa3MHOXXEHUM paCTeHUHU.
[1BOIHOE OMJ/IOOTBOPEHMUE.
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.TeHeTHuUecKue OCHOBBI U3MeHUHBOCTU. Kitaccudukaiius BU10B HU3ME@HUYHNBOCTH.
11.XapakTepucTUKa 1 3HaueHue (peHOoreHeTUYeCKOW N3MeHUUBOCTH.
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, BO3BpPaTHbIE
CKpell1BaHUs.
16. MoHorubpuiHoe U JUTUOpUAHOe CKpelluBaHue.
17.TlonurubpuiHOe CKpellBaHue.
18. BHyTpHasienbHble U MeXXKasie/bHble B3auMOJeNCTBHE FeHOB:
— MHO>XeCTBEHHbIH ajljie/ii3Mm;
— KOMIUIEeMeHTapHOCTh;
— SIIMCTa3;
— TIO/IUMepHsS.
19.OcobeHHOCTH Hace[0BaHUs KOJTMUeCTBeHHBIX MPU3HAKOB.
20.Pacuet kpuTepusi Xv-KBajpar.
21.CueruieHHOe Hac/ie[loBaHUe.
22.1luTonnasmaTtryeckas HacaeCTBeHHOCTb.
23.23.PemuTh 3aziauy MO TUOpPWAW3AIMK CeMbCKOXO3SIMCTBEHHBIX pAacTeHUN Ha
OCHOBe IMTUOPHUIHOTO CKpeIUBaHUS.
24.PemmiTh 3a/lauy 10 TMOpPUAM3AI[MN CeIbCKOXO035MCTBEHHBIX PACTeHUM 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 CKpeIVBaHUSl M KOMIUIEME@HTAapHOTO B3aWMO/IEHCTBUS ABYX Tap
HeaJl/1e/IbHbIX T'eHOB.

27.PemmmTh 3a/1auy 10 TMOPUAM3AI[MN CeTbCKOXO035HCTBEHHBIX pacTeHHN Ha OCHOBE
JUTHOPUAHOTO CKPeLMBaHUSI M SIMUCTaTAYeCKOro B3aWMOJAEWUCTBUSI ABYX TIap
HeaJl/1e/IbHbIX TeHOB.

28.PemmmTh 3a/1auy 10 TMOPUAM3AI[MN CETbCKOXO035HCTBEHHBIX pacTeHHN Ha OCHOBE
MOJIMMEPHOT0 B3aUMO/IeUCTBUSI TeHOB
BapuaHThI 3a/jau mpe/icTaB/ieHbl B yueOHOM mocobun «['eHeTHKa: COOpHUK 3a/au

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

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

TecmupogaHue

@DeHOTHII — ITO COBOKYNMHOCTD:

reHOB OpraHu3Ma

+ BHEILIHUX TPU3HAKOB U CBOWCTB OpraHu3ma
T'eHOB Y 0Cc00eli JaHHOM TTOMY/ISILIN
si1ePHbIX TeHOB

A/enbHBbIE T€HbI — 3TO:

r'eéHbl, HaXOJAdAIIeCd B Pa3HbIX XpPOMOCOMax

reHbl, HaXOJdIIreCd Ha Pd3HbBIX YPOBHAX 'OMOJIOTMYHBIX XPOMOCOM

+ I'eHbl, HaXoAs1uecs: B OJHOM U TOM JKe JIOKyCe I'OMOJIOTMYHBIX XpPOMOCOM
r'eéHbl, HaXOJdAIIKreCd B HErOMOJIOTHYHBIX XpOMOCOMax

Ha3oBuTe 0CHOBHOM MeTOJ MCC/IeJOBAaHUA 3aKOHOMEPHOCTe HacC/IeJICTBEHHOCTH M
U3MEeHYHUBOCTH, NpUMeHeHHbIH I'. MeHpeneMm.

LUTOJIOTMUECKUI

reHeasioruyecKui

+ Tubpu0noruyecKuit

LUTOreHeTUUeCKUM

IIpu ckpempuBanu AA X aa B IepBOM I0KO0JIEHUH NPOSABJIAETCH:
He3aBHCHMOe HacjleZjoBaHue

+ egriHOOOpa3ue

pacuiernieHue

KOMIIJIEMEHTapHOCTh

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

1
+2
3
4



I'ameThl, KOTOpBIE 00pa3yer Jurerepo3urora AaBs:
+AB, Ab, aB, ab

Aa, Bb

AB, ab

Tunbl raMeT y 0CO0H C TeHOTHIIOM A; a; A, a,
A1 di, A2 dp

A1 Azy didy

+A1 Az, Al dp, alAz, didp

Y ciuBbl (2n = 14) ramMeTsl ¢ peAyIiHPOBAaHHBIM HA00POM HMEKT XPOMOCOM:
28
+7
14

Oco0u, B TMOTOMCTBE KOTOPHIX He OOHAPY)K€HO pacilenjieHus TNpPU3HaKa,
Ha3bIBAIOT. ..

+ TUOPUAHBIMU

TOMO3UTOTHBIMH

reTepOo3UroTHBIMU

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

+AB, aB

Aa, BB

Pacinerienye o reHoTyIy Npy aHa/Iu3upywoieM ckpemuBaHuu AaBB X aaBB:
3:1

1:1

+1:1:1:1

K Bo3BpaTHOMY CKpeLMBaHUI0 OTHOCUTCA CKpeljMBaHe THIa:
+AA X aa

Aax aa

Aax Aa

deHOTHUIIMUECKOE paciell/IeHye [IPU 31ucTase:
+13:3

1:1

1:2:1

KoMnieMeHTapHOCTb, 3MUCTa3, MOJIUMePHUA - TOT pe3y/bTar:
+ HeaJlJIeJIbHOT0 B3aUMO/IeCTBYS FeHOB

MHO>KeCTBEHHOT'0 ajljie/iu3Ma

ajyieNTlbHOT0 B3aUMO/IeCTBUSI TeHOB

KOMIIJIeMEHTapHOTO B3aUMO/IeNCTBUSI TeHOB

K aHanu3upymwoineMy CKpeljMBaHUI0 OTHOCUTCA CKpelljliBaHue TUma:



AA xaa
+Aa x aa
Aax Aa

3akoHbl MeHpens
1nepBbiv
2 BTOPOU

2.3akoH pacuieruienust (50%)
3aKOH He3aBUCUMOT0 HacJieZlOBaHUS MPU3HAKOB
1.3akoH equHOOOpa3us epBoro mokosieHus1(50%)

Tun B3auMo/ieliCTBUS TeHOB
1AnnensHoe 1. JloMuHHUpOBaHuWe
2 HeannensbHoe 2. KoMrjieMeHTapHOCTb
2. Jniicras
1. HermoniHoe JoMuHUpOBaHue
1. KogomuHupoBaHue
2. [Tomumepus

COBOKyl'lHOCTb BcCeX HaC/1eACTBEHHbIX CBOJICTB OpraHmM3mad

TeHOTUIT

Pacmemienne y ruOpujoB 1O TeHOTHMNY U ()eHOTHIy COBIAjaeT MNPHU
JAOMHMHHMPOBAaHNHU

HEToJTHOM

ANbTepHAaTHBHBIM NPHU3HAK, He NPOABAAWIUicA y rudpugo F1, o0ycioBieH

peneCCUBHBIM 'eHOM

I'enbl, O0aHO3HAYHO
Nnpu3HaKa
TOJIAMEPHbIE

B/INAK0IIIHE Ha pa3BuTHUe OJHOro 151 TOro xe

SiBneHue, Korja /[Ba /[OMHHAHTHBIX Hea /Ule/IbHbIX TIeHa TMPOAB/IASKT HOBBIN
NPU3HAK
KomruiemeHTapHOCTB

Tabnuua 3.3 — Kpurepuu orjeHKH c(pOPMUPOBAHHOCTU KOMIIETeHLIUN

Kop v HaMeHOBaHue Kputepuu onjeHnBaHusi c)OPMUPOBAHHOCTH KOMITeTEHL[UH
HMH/IUKaTopa (uacTy KOMMeTeHI[U)
JOCTVKEHUS Ha 6a30BOM ypoBHe Ha MOBBILIEHHOM YPOBHE
KOMIIeTEHLIMH (4acTH COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTEHL[1H) OLIeHKe OLIeHKe OLIeHKe «OT/IMYHO»
«Y/,OBJIETBOPUTEIILHO «XOpo1Io» 65- 86-100% ot
» 50-64% ot 85% or MaKCUMa/bHOI 0
MaKCHMaJIbHOTO MaKCUMabHOT 0 6aa
banna banna
OIIK1. CrygeHT CrypeHT CryneHt
na-1. JeMOHCTpUpyeT JeMOHCTpUpYyeT JleMOHCTpUpYeT




HeMmoHcTpUpyet
3HaHHe OCHOBHBIX
3aKOHOB
MaTeMaTHU4eCcKuX,
eCcTeCTBeHHOHayUHbIX
U

obmenpodeccroHa-
JIBHBIX IUCLIUTLIVH,

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

3HaHUS OCHOBHBIX
3aKOHOB
MaTeMaTHU4eCKUX
Y eCTeCTBeHHbIX
HayK, HO
JloTyCKaeT
HETOUHOCTHU B
MIpYUMeHeHUH

3HaHWe OCHOBHBIX
3aKOHOB
MaTeMaTHUeCKHX,
eCTeCTBeHHOHAYUH
BIX U
obrienpodeccroHan
BHBIX JTUCLIUTUIUH,
HEOOXOUMBIX /ISt

HeoOXOMMBIX IS peleHus [IaHHBIX 3aKOHOB | pelleHus TUIOBBIX
peleHus TUITOBBIX CTaHJAPTHBIX 3a/jau B | [JIs pelLleHus 3aziau B obactu
3aziau B 06macTu arpoHOMUU CTaHJAPTHBIX arpOHOMUMU.
arpoOHOMMUH. 3a/1a4 B

arpoHOMUU
OIIK-1. CrygeHTt ucrnionedyer | CTyzeHT CrypeHT
N-2. Ncnions3yet 3HAaHUSA OCHOBHBIX HCIIO/B3yeT UCIIO/IB3yeT 3HaHUe

3HAHHWA OCHOBHBIX

3dKOHOB

3HAHHWA OCHOBHBIX

OCHOBHBIX 3dKOHOB

3aKOHOB MaTeMaTU4YeCKux U 3aKOHOB MaTeMaTH4eCKHuX,
MaTeMaTH4eCKUX U eCTeCTBEHHbIX HayK, | MaTeMaTUUYeCKHWX | eCTeCTBeHHOHayuH
eCTeCTBeHHbIX HayK | HO UCIIbITbIBAET Y eCTECTBEHHBIX | bIX U
[J1s1 pelleHust 3aTpyJHeHus B Hayk, HO ob1enpodeccroHan
CTaHJapTHBIX 337la4 B | IPUMEHEHUH JJaHHBIX | JOIyCKaeT BHBIX JUCLUIIIVH,
arpOHOMHUH. 3aKOHOB /IS HETOUHOCTH B HeoOXOJUMBIX JIJIst
pelleHus NpUMeHeHUH pelleHus] TUTTOBBIX
CTaHZJAPTHBIX 33/la4 B | JaHHBIX 3aKOHOB | 3a71a4 B 00/1aCTH
arpoOHOMHUU JJ1s1 peLleHust arpOHOMHUH.
CTaH/IapTHBIX
3a/ja4 B
arpOHOMHUU
OIIK-1. Crypent npumensier | CTyzeHT CryzeHT npumeHsieT
N-3. [Ipumensiet HMH(}OPMAaLIMOHHO- MpUMeEHSeT MH(OpMaLOHHO-
MH(OPMAaLMOHHO- KOMMYHUKAaLIMOHHbIE | UH(QOPMAaLIMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHMKaL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUY B
TeXHOJIOTUH B VICTIBITHIBAET ble TEXHOJIOTHH, | pellleHUH TUITOBBIX

PellIeHUH THUITOBBIX
3a/1au B 00/1aCTH
arpOHOMMH.

3aTpPy/IHEHUS B
TIPUMEHEHHH JJaHHBIX
TEeXHOJIOTUM B
peIleHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMMH.

HO JIOTTyCKaeT
HETOUYHOCTHU B
TpUMeHeHUU
JTAHHBIX
TeXHOJIOTUH B
pelieHun
TUTIOBBIX 3ajjau B
obOsactu
arpOHOMHUH.

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




OneHOYHBIE MaTepPHaJ/IbI U CPeJCTBA /I IPOBEPKHU C(hOpMHUPOBAHHOCTH
KOMIIeTeHIUMI

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

KonrposnbHas paborta
Oco6eHHOCTH CaMOOTTBIISIFOIIMXCS ¥ TTIePeKPeCTHOOMBIISIOIIUXCS pacTeHU!
CeseKL[MOHHOE 3HaueHre UHOpPUIUHTa
sIBneHust THOPUWHTA U TeTepo3uca
[TpyuunHbI HHOpeJHOM Aerpeccun
['eTepo3ucHbiN 3D PeKT.
[ToHsATHE O YUCTBIX JIUHUSIX
Yro Takoe MHOPUAUHT, HTHOpeAHast ieTpecchsi, tHOpeIHbI MUHUMYM
[eHeTHYeCKHe PUUUHBI TeTepo3ucHoro 3¢ dekra

L ooN U A WN

. I'eTepo3uc u ero npakTrueckoe UCMO/b30BaHMe.

10 ['eHeTUUECKUM CJle[ICTBUEM MHOPUAMHTA SIBJ/ISIETCSL.

11.MyTanioHHass U3MEeHUUBOCTh

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. Tynbl NOUIIOU/IOB.

25.'eHeTueckrie CxXeMbl BO3HMKHOBEHMS] CJIeYIOLIMX pAacCTeHWM: a) TIeHula
MsiTKasi; 6) TpuTHKarte.

26.[Tonunnoaus Kak pa3HOBUAHOCTb MyTareHHOro 3ddeKTa.

27.Criocobbl MHIyIIMPOBAHHOM TTOJTATIIIONINN

28. Annonosuriofus — CyTh siBjieHus1. [IpakTuyeckoe UCIoIb30BaHue.

29. AHeyrmuionus, TaryIoOuauus.

30.'eHeTHUeCKre CXeMbl TOJIYYeHUs] [OMAalllHeHM C/JUBbl U MILIEHUYHO-TbIPENHBIX
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 rpeoioyieHust 6ecTiiofust OTAaéHHbIX THOPH/OB
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 METOJ0M OTAA/IEHHON THOpUIA3aLuN?

TectupoBaHue

IIpuHyAMTE/IbHOE CAMOOMbI/IEHHEe Yy I[E€PEeKPeCTHOONBIIAIIIUXCA OpraHu3MoB
MPUBO/UT:

TIOBBILLIEHUIO YPOXKaUHOCTU

TIOSIB/IEHHIO TeTepo3rca

+ CHWKEHHUIO )KU3HeCII0COOHOCTH

TIOBBILIIEHUIO JKU3HECITOCOOHOCTH

I'eHeTHueckum c1eJCTBHEM I/IHGPI/II[I/IHI‘EI ABJ/IAETCH:

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

yBe/IMUeHHe B ITIOTOMCTBE O0JIM I'eTePO3UIrOTHBIX T'€HOTUIIOB

IlpuuriHa MHIYXT-/AeNPeCcCUM 3aK/IH0YAeTCA:

B peakl[uu OpraHr3Ma Ha U3MeHUYMBOCTb BHEILIHUX YC/IOBUM
+B MpOsIB/IEHUY BPeHbIX pelieCCUBHBIX IeHOB

B IIPOSIB/IEHMY OTPULATENbHbIX MyTaL[Ui

Y kakoro ruOpuja OyjeT NpPOABJAATHCA HaWMMeHbIIHH 3(PeKT «BpegHBIX»
peLieCCUBHBIX F€HOB?

aaBbccDdee

Aabbccddee

+AaBbccDdEe

NHOpUAMHT - 3TO CKpelMBaHNe MeXAY 0CO0sIMM:
Pa3TIMYHOTO TIPOUCXOKIEHHUS

HEepPO/ICTBEHHBIMU

+ pOACTBEHHBIMU

MuHuManbHOe MPOsiB/IEHHe reTepo3rca Hab 1 jaeTcs:
+F,

Fy

F,

NHOpeHOE MOKO/IeHHE IPUHATO 0003HAYaTh OYKBOW:
B

A

+1



Yem 00yc/10B/IeHA HU3Kasi BbDKMBAeMOCTh HHOPeAHbIX TMHUN?
+T1epexo/IoM JieTa/IbHbIX Y TTO/TY/1eTa/bHbIX T€HOB B TOMO3UTOTHOE COCTOSTHUE
TIOBBIIIIEHHEM PeKOMOWHAI[MOHHOW N3MEeHUYMBOCTH

TIOBBILLIEHMEM YaCTOThl OTPULIaTebHBIX MyTaLil

Ha3oBuTe reHeTHuecke MexXaHM3MbI 3aKpeIl/IeHUs rerepo3uca.
+pasyinuHbie GopMbl 6eCII0/1I0r0 pa3MHOKEHUST

T10JIOBOE pa3MHOKEHHe

CeMeHHOe pa3MHO)XKeHHe

I'unoTe3a reTepo3sUroTHOCTH (CBepXA0MUHHPOBAHUsI) 00 bSICHAET reTepo3HcC:
B3aUMO/|eMICTBMEM JOMUHAHTHBIX T€HOB

CyMMapHBbIM 3(pQeKTOM pa3HOPOJHBIX TeHeTUUeCKHUX MPOL|eCCOB
+6/1aronpuUsTHBIM MPOsIB/IEHHEM HEKOTOPBLIX T€HOB B TeTePO3UTOTHOM COCTOSIHUM

Ha3oBuTe oTpHIjaTe/IbHbIE MOC/IeJCTBUA HHOPUMHIA:
yTpara L|eHHbIX TeHOB, UMEIOLIUXCS Y UCXOAHOU (hOpPMBbI
+TIOBBILLIEHYE YaCTOThI MyTaLUii

TIOBBIIIIEHUE TeTepO3UTrOTHOCTU MOTOMCTBA

9ddekT rerepo3uca HaUMHAsA CO BTOPOTr0 MOKO/I€HHsI THOPHU/IHBIX MOy /IALUM:
+ ocsiabeBaeT
COXPaHSIeTCs
TIOBBIIIIAETCS

I'unore3a AOMUHHUPOBAHUA 00BSICHAECT reTePO3uC:

reTepo3UrOTHOCTHIO asljiesiel OIHOM U TOU >Ke Mapbl TeHOB

+a/ITUTUBHBIM JIeiCTBHEM O/1arOnpUsITHBIX JOMUHAHTHBIX T€HOB
JIarOTIPUSTHBIM TPOSIB/IEHHEM HEKOTOPBIX TeHOB B reTepO3UrOTHOM COCTOSIHUU

I'eHeTHUeCcKUM c1eaCTBHEM nnﬁpnnnnra ABJ/IAETCA:
+yBe/JIMUeHue B TIOTOMCTBE [0/I1 TOMO3UT'OTHBIX F'eHOTUIIOB
MosABJ/IeHKWE B TTIOTOMCTBE aHEYIIVION/10B

yBe/IMU€HNE B ITOTOMCTBE O0JIN TeTEePO3UT'OTHBIX T'€HOTUIIOB

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

Ha3bIBaeTCs:
+UHLYXT-ernpeccuen
vHTepdepeHLel
VHBepcHuei

IlpuurHa HHIYXT-AeNPeCcCUH 3aK/IH0YaeTCA:

B Peakl[Mu OpraHr3Ma Ha U3MEeHUYMBOCTb BHEIIIHHUX YC/IOBUU
+TIpOsIB/IEHHHY BPEIHbIX peL{eCCUBHBIX F€HOB

TIPOSIBJIEHUM OTPHULIATE/IbHBIX MyTaLui

NHOpuaMHr  AB/ISIETCI  HOPMA/IbHBIM Croco6oM  pa3sMHOXKeHHUs
pacTeHuu.

im ¢



CaMOOITbL/IAEMBIX

ITocTeneHHOe CHIKEHHME J)KU3HECIOCOOHOCTHM PpacTeHHH NP HHOPHAMHIE
Ha3bIBaeTCs
VIHOpeHas aenpeccus

Ilpu3Haku, nposBAsAKIUecH y rudpupoB F;, o0yc/oB/eHBbI . .
T€HOM.

I'eTepo3uC pe3K0 CHHXKAETCS B MOC/TIEAYIOIUX MOKO/JIeHUAX THOPH/I0B MPHU mepexo/e
0O/IBIIMHCTBA F'eHOB B COCTOsIHHE.
TOMO3WUT'OTHOE COCTOSTHUE

KamycTHo-peeuHbIi THOPUJ, TOTYYHIT:
+I'.[1. KaprieueHKO

I'. Menpens

T. Mopran

H.N. BaBusos

OoOpa3oBaHue (P)epTHUIBHBIX PACTeHHH U HOPMA/IbHBIX OMBA/IEHTOB MPH MO/ TyYeHHH
TpuTUKaJe (2n = 28 nuieHuia + 2n = 14 poXkb) BO3M0XXHO, eC/IH:

14 XpomMoCOM MilIeHULIbl KOHBIOTUPYIOT C 7 XPOMOCOMaMHU PKy

+14 XpoMOCOM TIlIeHHULIbl KOHBIOTUPYIOT C 14 XpOoMOCOMaMM TIIeHULbI U 7 XPOMOCOM
P’KM KOHBIOTUPYIOT C 7 XPOMOCOMaMU P>KU

28 XpOMOCOM TILLIEeHHULbI KOHBIOTUPYIOT C 14 XpoMOCOMaMH P>KU

OtpasieHHas rUOpUAM3aLMA — 3TO:

CKpelllMBaHUe OpPraHKW3MOB, OTHOCSIIMXCS K OJHOMY BUAY

+CKpeluBaHHe OPraHU3MOB, OTHOCSIIIUXCS K Pa3HbIM BHIAM

CKpellliBaHUe OPraHKW3MOB, OTHOCSIIUXCS K pa3HbIM Pa3HOBUIHOCTSM OZIHOT'O BU/a

Crioco0bI Mpeo/i0/IeHUsI HeCKPEeIMBaeMOCTH MPH OTa/IeHHON THOpUAM3aIiHu:
To/TyyeHue Tarjion/j0B

+ MeToJ, moCcpeHUKa

yABOEHHe YKC/ia XPOMOCOM MCXOHBIX BU/IOB

ITieHNYHO-NBbIPeiiHbIe THOPHU/AAa ObLTH MO/TyY€eHbI
+Kaprinuenko I'. /1.

Huupmeiv H.B.

Pss6bunHBIM B.A

Y ssumens (2n = 14) rameTbI C HepeyIHUPOBAaHHBIM HA00OPOM MMEIOT XPOMOCOM:
+14

28

7

13

Ha3zoBuTe 6apbepbl 3K0/10ruuecKoil H30/IALUHN:



HECOBMECTUMOCTb 51Jpa U LIMTOI/Ia3Mbl Pa3HbIX BHU/OB
MODSi, TOPbI
+TIpUCIIOCO6/IEHHOCTH K OTIpe/Ie/IEHHBIM YC/IOBUSIM MPOU3PACTaHMUS

Ha3oBuTe 0apbepbl reHeTHYeCKON W30/ISAIHHI:
u3buparesbHasi CKPeIBaeMOCTh

Mopsi

+ HapyllleHUs B Mero3e

Ha3oBute 0apbepbl reorpaduueckoi u30/AIHK:
BO3HMKHOBEHHE XPOMOCOMHBIX TIepecTpOeK

+ MyCTBIHU, TOPBI, OCTPOBA

TIPUCIIOCO0/IEHHOCTH K OTpe/Ie/IEHHBIM YC/IOBUSIM MPOU3PACTaHMUS

CKpenjuBaHie OpPraHM3MOB, OTHOCAINMXCSA K Ppa3HbIM BHJAAM OJHOTO0
Ha3bIBaeTCA
Me>XXBUZIOBasi THOPUIH3aIHs

CkpelyiBaHye OPraHM3MOB, OTHOCAILMXCA K pa3HbIM BU/iaM, Ha3bIBaeTCs
ME>XKpO/10Basi THOPUANU3ALIUS

Pa3zMuHoe YMC/I0 XPOMOCOM Yy CKPeIliMBaeMbIX BH/I0B MO)KeT IPUBOJUTH K
OecrIoAno OT/IaIEHHBIX THOPU/IOB.

M CTOYHHUKY MyTaljHOHHOW M3MEHYHUBOCTH:

+ cyJaliHoe U3MeHeHHe reHOB Y OPraHMu3MOB
C/Ty4daifHOe U3MeHeHHe raMeT TIPH OTUI0/I0TBOPEeHUH
KPOCCHUHTOBED, HE3aBUCHUMOE PACX0KAEeHHe XPOMOCOM

XpomocomHble abeppariuu 12345-13245 Ha3bIBaOTCA. ..
TPaHCI0KaLu

+ UHBEpCUMn

feneLumn

AyTieKaryuu

MyTanus OT COCTOSIHUSA JUKOT0 TUIA K HOBOMY:

+ mpsiMast

obpaTtHas

neTasibHast

oTpULIaTe/bHast

ITpuurHa MOAM(UKALMOHHON W3MEHYHUBOCTH NMPU3HAKOB - H3MeHeHHe
TeHOB

XPOMOCOM

+YyCJIOBUM CpeJibl

reHoMa

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

poAa,



He 1repearoTcCA
Y OAHUX T1epefaroTcd, y ADYTUX HET

3aMeHa ryaHdHa Ha BUTO3UH B MosiekyJie [JHK - npumep myrauumn:
XPOMOCOMHOM

TeHOMHOU

+reHHOU

M cTOUYHHKY MYTaLMOHHOW H3MEeHYHUBOCTH Y OPraHU3MOB:
KPOCCHHTOBED, He3aBUCHUMOe PAaCcX0yKAeHre XPOMOCOM B Meiio3e
C/lyuaiiHOe coueTaHre TaMeT TP OTI0Z0TBOPEeHUH

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

MyTanus, BO3HMKILAs MPHU Nepexo/ie 0T HOBOI'0 K HCXO0AHOMY COCTOSIHUIO:
HeuTpasbHas

+ obparHas

npsiMast

neTaabHas

PGHECCI/IBHble MyTallii MPOABJ/IAKTCA B ('l)EHOTHI'[E:

B I'eTOPO3UIrO0THOM COCTOAHHHA

+B TOMO3UT'OTHOM COCTOSTHHUU

HWHOI'la B TOMO3UI'OTHOM, MHOI'/la B T€TEPDO3UT'OTHOM COCTOAHUUN

OCHOBBI yYeHUs 0 MyTalMsAX 3a/10KUJI:
I'. Menpens

+I". le ®pus

T. Mopran

HacneacrBeHHO# (TéHOTUIIMYECKO#) AB/IAETCA H3MEHUNBOCTD:
MoaubUKal[MOHHasl U MyTal[MOHHasI

+ MyTallMOHHasi | KOMOMHATUBHAS

KOMOWHaTUBHAas1 U MO/Ii(UKaI[MOHHAS

MyTanum, CBA3aHHbIe C HEKPAaTHHIM H3MEHEHHMEeM YHC/Ia XPOMOCOM NPHUBOJAT K
BO3HHKHOBEHHUIO:

+aHeyIuIou/10B

raryiouzioB

TIOJTUTJION/IOB

JTUTITION/IOB

3HaueHre MOAM(PUKALMOHHOW HM3MEHUMBOCTH [|/isi OPraHU3MOB B OT/JIHYHE OT
MYTAIMOHHOM COCTOUT B TOM, YTO OHa:

repesiaeTcsi 10 HaCaeCTBY

+ HOCHUT TPUCTIOCOOUTE/TLHBIA XapaKTep

HOCHT CJTy4alHbIM XapakKTep

CooTHecuTe 3/71eMeHTbI ABYX CITUCKOB



Myraiun

1. I'eHOMHBIE

2. XpOMOCOMHBbIe
3. I'eHHbIE

2. Jeneuyn

1. ITonmurinongust
2. lyniekauuu
3. ToukoBble

1. AHeyruiongus

MyTaunn, BO3HUKAKOIIHE B €CTECTBCHHBIX YC/IOBHAX

CIIOHTaHHbIE

KOJIXI/II.H/IH BbI3bIBAeT:

oOpa3oBaHre HOpMaJ/IbHBIX OMBa/IEHTOB
COKpallleHre Uric/ia XpOMOCOM

+ 0JIOKMPOBKY 00pa30BaHUs BepeTeHa e/ IeHHs]

I'ubpup,
Ha3bIBaMT...
AHeYTIIONIOM
+aJUI0TIIIONZIOM
aBTOTUIOU/IOM

HOJIy‘IEHHblﬁ B pe3y/ibTdaTe CKpelmiuBdHUA MdAJ/IMHbI

MyTamm, BO3HHKAKOIIIHE B €CTECTBEHHBIX YCUI0BUAX

CIIOHTaHHBbIE

H eXeBHKH,

HOJII/IHJIOI/I,Z[I/IH, BO3HHUKAKOIIIAA B pe3y/jabTdTe 06'I>EI[I/IHEHI/IH Yucid XpoMoCcoM

Pa3HbIX BUA0B
AJIJIOITIOJ/IMITTION AU A

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

OTCYTCTBUEM KOHBIOT'dlIH

B10KMpoOBKY 00pa3oBaHusA BepeTeHa /ie/IeHUsl BbI3bIBaeT

KOJIXUIIUH

Tabnmia 3.4 — Kpurepun orjeHKH c(hOPMUPOBAHHOCTUA KOMTIETEHIUH

Koj 1 HauMeHOBaHUe Kpurepuu orjeHMBaHUs1 C(hOPMUPOBAHHOCTU KOMITeTEHLIUM
HMH/IUKaTopa (4acTy KOMIeTeHIINM)
JOCTVDKeHUST Ha 6a30BOM ypOBHe Ha TOBBIIIIEHHOM yYpOBHeE
KOMIIeTEHLIAH (YacTH COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI[1) OLIeHKe OLleHKe OLIeHKe «OT/IMUHO»
«Y/JIOBJIETBOPUTETHEHO «Xopowo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMa/IbHOI0
MaKCHUMaJ/IbHOTO MaKCHMaJIbHOTO bamia
Oasna Oanna
OIIK1. CryneHt CryneHt CryneHT
na-1. JleMOHCTpUpYyeT JleMOHCTpUpYyeT JIeMOHCTPUPYeT
HemoHCTpUpyeT 3HaHUSI OCHOBHBIX 3HaHWSI OCHOBHBIX | 3HAHWE OCHOBHBIX
3HaHUe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB




3aKOHOB
MaTeMaTU4YeCKHX,
eCTeCTBeHHOHAyUHBIX
"

obuernpodeccroHa-
NBHBIX JUCLIUTLINH,

MaTreMaTU4eCKux u
eCTeCTBEHHBIX HaykK,
HO UCIIbIThIBAeT
3aTpy/iHEeHus B
TIpUMeHeHUU JJaHHbIX
3aKOHOB /IS

MaTeMaTU4eCcKrUX
Y eCTeCTBeHHbIX
Hayk, HO
JloTyCKaeT
HETOYHOCTH B
rpUMeHeHUU

MaTeMaTU4YeCcKuX,
eCTeCTBEHHOHAyUH
BIX U
obrienpodeccroHan
bHBIX TUCIUTIINH,
HEeOOXOAUMBIX JI/IsI

HEOOXOAUMBIX /151 peleHus [laHHBIX 3aKOHOB | pelleHUs] TUTIOBbIX
pelleHus1 TUTIOBBIX CTaH/apTHBIX 3a/la4 B | J/1s1 peLlIeHUst 3aziau B obactu
3amau B 0b6macTu arpoHOMUU CTaH/IapTHBIX arpOHOMUH.
arpOHOMUM. 3a/au B
arpoOHOMUH
OIIK-1. CrygenTt ucnosnb3yer | CTyzgeHT CrygeHt
N/-2. Ucnosibzyet 3HaHUSI OCHOBHBIX WCTIO/Ib3yeT WCI0/Ib3yeT 3HaHue
3HaHUS1 OCHOBHBIX 3aKOHOB 3HaHUSI OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaTU4YeCKUX U 3aKOHOB MaTeMaTHYeCcKuX,
MaTeMaTH4eCKUX U eCTeCTBEHHbIX HayK, | MaTeMaTUYeCKHWX | eCTeCTBeHHOHayuH
€CTeCTBEHHbIX HAYK | HO UCIIbITbIBAET Y eCTeCTBeHHBIX | bIX U
J/1s1 pellieHUst 3aTpy/HEeHUs B HayK, HO ob1ernpodeccroHan
CTaHZAPTHBIX 3a/jau B | IPUMEHEHUM JIaHHbIX | IOMyCKaeT bHBIX JIUCLIUIIIVH,
arpOHOMMUM. 3aKOHOB /IS HETOYHOCTH B HE0OXOIUMBIX /ISt
peleHust TPpUMEHEeHUN pelleHus] TUTIOBBIX
CTaHAAPTHBIX 3a/la4 B | JaHHBIX 3aKOHOB | 3a71a4 B 00/1aCTH
arpoOHOMHUU JJ1s1 peLleHust arpOHOMHUH.
CTaHJAPTHBIX
3a/au B
arpoOHOMHUU
OIIK-1. Crynent npumensier | CTyzeHT CTypneHT npuMeHsieT
N-3. [Ipumensiet HMH(}OPMaLIMOHHO- MpUMeEHSeT MH(OpMaLOHHO-
MH(OpPMaLOHHO- KOMMYHUKALIMOHHbIE | UHGOPMALJMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHHUKALMOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUU B
TEeXHOJIOTUU B WCIIBIThIBAET ble TEXHOJIOTUH, | PelleHUH TUMOBBIX

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

3aTPy/AHEHUs B
TIPUMEHEHUH JJaHHBIX
TeXHOJIOTHUM B
peIleHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMMUH.

HO /IOTTyCKaeT
HETOYHOCTHU B
TpUMeHeHUHn
JTAHHBIX
TeXHOJIOTUH B
pereHrun
TUTIOBBIX 3a7jau B
obsactu
arpOHOMMUH.

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




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 TIOMY/SALUAX (gpeli 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  BO3HUKHOBEHHMS  [IOMHMHAHTHBIX  TOMO3UTOT 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 MOMNYJISILUN 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[MOHHOM U3MEHUUBOCTU U KIaCcCU(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.

[Tonunuioausi Kak pa3HOBUIHOCTb MyTareHHOTo 3¢ deKTa.

Twnel OUIIOUIOB.

®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 OecriofAust OTAA/IEHHBIX TUOPUIOB U CITIOCOOBI €ro TPeo/I0IeHHUS.

13. AHeyruion iy, raryioOuAUUs — UCII0/Ib30BaHUE B CeJIeKL[UU.

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

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

16.I'eneTrueckas nporpaMmMa OpraHyrsMa U ee peaau3alisi B OHTOreHese.



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.Bartie npejcTaBieHre 00 3BOMOI[MOHHOM Tpoliecce. HoBble cCOBpeMeHHbIEe TEOPHH
9BOJIIOL[UU.

22.TTonb3ysick popmysion Xapau-BaiiHO6epra, pacCunTaiTe CTPYKTYPY HOITYJISILIK 110
JMAHHOMY TIpU3HaKy. BapuaHThl 3aflaHul TpejCcTaBIeHbl B yueOHOM MOCOOWH
«['eHeTnKa: COOPHMK 33ad 1O  OOI[eM TeHeTHKe U  TIeHeTHUKe
CebCKOXO035IMCTBeHHbIX pacTeHul / coct. MI.A. MarapyeBa. — Koctpoma: KI'CXA,
2008. -118 c.»

TectupoBaHue

HOHYJIHI.[I/II/I NepeKpeCTHOONMbUIAKIIUXCA KY/JIbTYP COCTOAT U3:
I'OMO3UI'OTHBIX I'eHOTUIIOB

reTepoO3nroTHLBIX reHOTHUIIOB

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

Yrto 00yC/I0B/IMBaeT reTepo3UroTHOCTH TMOMY/IALUH TMepeKPeCTHOONbUISIOMINXCS
KYJIbTYp?

+HepO/CTBEHHbIE CKPel[MBaHus

HacJieICTBeHHAs! U3MEHUHUBOCTh

O/TM3KOPO/ICTBEHHBIE CKPEIIBaHUS

HOHyJIHI_[I/II/[ CaMOOINbUTAKIINXCA KYJ/IBTYP COCTOAT U3:
reTepo3nroTHbIX reHOTHUIIOB

+IOMO3UTOTHBIX T€HOTUTIOB

FOMO3HWI'OTHBIX U T'eTEPO3UT'OTHBIX T€HOTHUIIOB

IMonyasiLuA caMoonbl/IMTe/Iel Npe/iCTaB/IeHa FreHOTUIAMHU:
AAuaa

Aau BB

+AA u BB

B nponyasanuax caMoonbuIMTe/led JieTajibHble, TOJy/eTajJibHble U BpeJHbIe
MyTaLuu:

yJa/ISFOTCST eCTeCTBEHHBIM CI1I0COO0M

+HaKaruIMBarTCs B MOMYJIALIUU

(heHOTUNTNUEeCKU He TIPOSIBISTIOTCS

YacToTa BO3HUKHOBEHHS JOMUHAHTHBIX F'OMO3UIOT B MOMY/IAL[UM MePeKPECTHUKOB
paBHa:

+KBaJjpaTy 4aCTOThl JOMUHAHTHOI'O reHa

KBa/IpaTy 4aCTOThI peL[eCCUBHOTO TeHa

yABOEHHOMY MPOM3Be/IeHNI0 UaCTOT JOMUHAHTHOTO U PeLieCCUBHOIO FeHOB



YacTroTa BOBHUKHOBEHHSI PelleCCUBHBIX F'OMO3UIOT B MOMYJ/ISIMU MepPeKPEéCTHUKOB
paBHa:

KBa/IpaTy 4aCTOThI JIOMUHAHTHOTO reHa

+KBa/lpaTy 4aCTOThI pPeLieCCUBHOIO TeHa

YABOEHHOMY MPOM3BEeE€HUI0 UaCTOT JOMUHAHTHOTO U PeLieCCUBHOTIO TeHOB

YacToTa BOSHUKHOBEHHUS reTepo3UuroT B MOMy/IAIUM NNepeKPECTHUKOB PaBHa:
KBaZIpaTy 4aCTOThl JOMUHAHTHOTO TeHa

KBaZIpaTy 4aCTOTHI PeL|eCCUBHOIO reHa

+yIBOEHHOMY TPOU3BeJIeHUI0 YaCTOT JOMUHAHTHOTO U PEL|eCCUBHOTO T'eHOB

Eciu yacToTa AOMMHAHTHOro reHa paBHa 0,1, To yacToTa pelecCHBHOIO reHa
COCTaBJ/IACT:

+0,9

0,1

1,0

Ecnu 4yacrora peneccuBHoro reHa pasHa 0,3, To uacrora JOMHMHAHTHOrO reHa
COCTaBJ/IfAeT:

+0,7

0,03

0,09

B ujeanbHoM MONMY/IALMHA COOTHOILIEHHE TeHOTHIIOB:
U3MEHSIeTCS

+0CTaéTCsI TOCTOSTHHBIM

YBEJIMUMBAIOTCS TeTepO3UroT

Ha3oBuTe GakTOpbI reHeTHYeCKO# JUHAMUKH TOMY TSI,
OTCyTCTBHe 0TOOpa

+MyTaLuu

CKpellBaH1e MeXX/1y 0COOSMU BHYTPU TIOMY/ISILIAK.

JInsi momyJ/IAIUM, KOTOPasi HAXOJAUTCS B reHeTHYeCKOM PaBHOBECHH, XapaKTePHO:
JercTBre 0TOOpa

+0/JMIHAaKOBast 4YaCTOTa aJijieieid BO BCeX MOKOJIeHUSIX

W30JIALIUS

pa3Hasi KOHIIeHTPAlMsl TeHOTUTIOB B TIOTOMCTBE.

IMony/isiusi HAXOAUTCS B TeHETHYECKOM PaBHOBECHH, €CJTH:
+0cobu cBOOO/IHO CKPeIIUBAIOTCS
JercTByeT 0TOOP
3UT'0ThI OZIMHAKOBO >KU3HECIIOCOOHBI
TIPOU30IIIIa MYTaLIHSI.

Kako# 3aK0H no3BoJisieT NpejcKa3aTb COOTHOLIeHHe FeHOTUIIOB B H/ea/IbHOU
MOIY/IALUU?
YUCTOTBI FaMeT



+Xapau - BaitHb6epra
BTOpPOMU 3aKOH I'. MeHgens

@dopmysy pacnipeesieHUsi TeHOTUIIOB B M/ ea/IbHOM MOMY/IALUY NPe/I0KUTH
I'. Menpens u 'T. MopraH

B. Morancen u M. HupeHbepr

+I'. Xapau u B. BaiinOepr

Ha3oBuTe aBTOpa yueHUs 0 TeHeTUUECKOU CTPYKType MOy /IsIi{uil.
b. Mak-KnuHTOK;

T. Mopras;

+C.C. YUeTBepuKOB.

Ilepexoj OT reTepo3UroTHOCTH K TOMO3UITOTHOCTH B pe3yJ/ibTaTe /ieii CTBUA
C/Iy4alHbIX (JaKTOPOB Be/leT K HAKOI/ICHHIO:

TI0JIO)KUTEe/TbHBIX MPU3HAKOB;

+0TpuLaTebHbIX MPHU3HAKOB;

MyTal[1H.

B pe3y/ibTaTe eCTeCTBEHHOI0 0TOOPA YBe/ITHUMBAETCS A0JIf:
MeHee MPUCIIOCOO/IeHHbIX TMHUMH;

+00J1ee MPUCIIOCO0/IeHHBIX JTUHUI;

pelleCCUBHBIX TOMO3UIOT.

K reHeTuko-aBTOMaTH4eCKHUM nmpomeccaM OTHOCAT:
rnepeaBr>XeHUe HOHY]'IHL[I/II\/JI B IIPOCTPAHCTBE;

+c11y11a171Hble KoJie0aHUSI TeHOB B Ma/IOUHC/IeHHBIX MonmyJIAnuax;
HN3MEeHEeHHEe UKC/la XpOMOCOM.

KakoB0 c00THOILIEHNEe TeHOTUIIOB B MOTOMCTBe reTepo3urorbl Aa?
+1AA : 2Aa: laa
3AA :2Aa:3aa
7AA :2 Aa: 7aa

OT00p M0 MOHOTeHHBIM NMPHU3HAKaAM:
+0/IHOKpPaTHbIN

JBYKpaTHbIN

MHOT'OKpaTHbIN

OTO0p no Mo/IMreHHbIM NMPU3HAKaM:
O/JHOKDAaTHBII

JBYKDaTHBIN

+MHOTOKpaTHBIN

PenjeccuBHBIE MyTanuH /IefiCTBUHIO 0TOOpa:

He T10/iBeprarwTcs

+I10BepraroTcs Ipy JOCTHKeHUH TOMO3UTOTHOCTH
II0/jBepraroTcs cpasy, HauuHag ¢ F1.



JoMHHAHTHBIE MyTaL[UH JeCTBHUIO 0TOOpA:

He HOABEPF&I‘OTCH;

HOABEPF&I‘OTCH HpH ,E[OCTI/I)KQHI/IH T'OMO3UI'OTHOCTU,
+I10/IBepPraloTCsl Cpa3y, HauuHas ¢ F1.

qaCTOTa AOMMHAHTHBIX 'OMO3HUI0T paBHa:

"‘2Pzz;

q

2pq.

Ha3zoBuTe cBoliCTBa MOMY/IALUMN.

+TIaHMUKTUYHOCTD

M30MpaTe/IbHOCTL CKPEIMBAHUS BHYTPU TTOMYJISLIAN
CIIOCOOHOCTE CBOOOAHO CKPEIMBATHCS C APYTUMHU TTOMYJISILIASMUA
aBTOHOMHOCTh

Buosiornueckasi W30/IA0UA, CBSI3aHHAsA C HW30MPaTe/IbHOCTHIO CIAPUBAHUS H
onbUIeHUsA; HeNpPopacTaHNeM NbUIbIeBbIX 3epPeH...
du3moornueckas

I'eHeTnuecku 3dKPbITdA CUCTEMd...
BU

buosornueckas H30/1111A, CBA3dHHAA C 06pﬂ3OBaHl/IEM HEe)XH3HEeCI0COOHbIX ramer,
HECOBMECTHUMOCTBHO HAJJPpd W OUTOIUVIA3MbI, BO3HUKHOBEHHEM XPOMOCOMHBIX
nepecrpoek...
reHeTnyeckas

3aKoH, MO3BOJISIIOIINN Mpe/CKa3aTb COOTHOIIIEHHE TeHOTUIIOB B H/lea/IbHOU
MONy/ISALMH...

Xapau - BaiiHOepra

BeckoHeuHO 0oJibIIMe MOMY/IALMH, B KOTOPBHIX HeT 0T0Opa, MyTallui MHUTrPaLiUi,

BCe ocodou CBOGOI[HO CKpemnuBalTCA H 3UIr'0ThI 0/MHAKOBO
)KI/I3HECHOC06HBI, Ha3bIBAKOTCH...
naea/jbHbIE

Anredpanyeckoe BhIpa)keHHe 3aKoHa Xap/u - BaitnoOepra...
p2 AA+2pq Aa q2 aa

ChnyuaifHoe Ko/ie0aHHe TeHOB, Ha0/II/aeMoe B Ma/IOUMC/IEHHBIX T0 My ISUsX...
npeiid reHoB

COBOKYIIHOCTH  0CO0eid  OAHOr0  BH/JA, 3aCe/IAIHX  OMNpeAeIeHHYIO
TePPUTOPHIO, CBO0OJHO CKPEIUBAIIIUXCS APYT C APYroM...
TIOMY/ISILIUST

Cnoco0HOCTh MOMyYJ/ISIMU CKPeIMBaThCsl BHYTPH ceosl...



dBTOHOMHOCTB

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

HaKOIJIeHe pelieCCUBHBIX MyTalLWid B MOMY/ISLUSAX MepeKPECTHUKOB

Haxonienue penecCMBHBIX I'€HOB B IONYJ/IALIMMA NTEPEKPECTHUKOB...

reHeTU4YeCKu rpys

Cnoco0HOCTH nonyjasanuu nepeonbuiadTbCa C paBHOI‘/’l Be€pPOATHOCTbHIO,

NpeANoUTeHUH. ..
MaHMUKTUYHOCTD

I'enHeTuecku OTKPbITaA CUCTeMA...

TIOMY/ISLUS

0e3

IToToMmcTBO HCXO0JHOT'0 TOMO3HUT0THOT'0 CAMOOIMIBI/IEHHOI'0 PACTE€HHUA...

UHCTad JIMHUA

Tabnurja 3.5 — Kpurepuu orjeHKU c(OPMUPOBAHHOCTH KOMIIeTEeHIIUIHA

Kop v HauMeHOBaHUe

Kputepuu orjeHuBaHusi chOPMUPOBAHHOCTH KOMITeTEHL[UH

HMH/UKAaTopa (uacT KOMMEeTeHLHUH)
JNOCTVDKEeHUST Ha 6a30BOM ypoBHe Ha IMOBBIIIEHHOM YPOBHE
KOMITeTeHLIUM (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHLUI) OLleHKe OLleHKe OLIeHKe «OT/IMUHO»
«YZIOBJIETBOPUTEJIBHO |  «XOPOLLIO» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMaJ/IbHOI'0
MaKCUMabHOT O MaKCHMaJIbHOT O 6ana
Gania bamia
OIIK1. CryzeHT CryzeHT CrypeHT
na-1. JleMOHCTpUpYyeT JleMOHCTpUpyeT JIeMOHCTPUDPYET
HeMoHcTpUpyeT 3HaHWST OCHOBHBIX 3HaHUSI OCHOBHBIX | 3HaHWE OCHOBHBIX
3HaHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 MaTeMaTU4eCKMX | MaTeMaTU4eCcKuXx,
MaTeMaTUueCcKuXx, eCTeCTBeHHbIX HayK, |1 eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
€CTeCTBEHHOHAaYUYHbIX | HO UCIIBIThIBAET HayK, HO BIX U
17} 3aTpy/HeHus B JlOTyCKaeT obmerpodeccruoHan
obmiernpodeccruoHa- | MPUMEHEHWH IaHHBIX | HETOYHOCTH B bHBIX IUCLIUIIVH,
JIbHBIX [TUCLIATI/IVH, 3aKOHOB JIJisI NpUMeHeHUn He0OXOIUMBIX [I7IsT

HeoOXOMMBIX [I7Is] pelieHus [laHHBIX 3aKOHOB | pelleHus] TUITOBbIX
peleHus: TUIIOBBIX CTaHJAPTHBIX 3a/jau B | [i/Is pellleHus 3azau B obactu
3aziau B obnactu arpoHOMUU CTaHapTHBIX arpoOHOMMUU.
arpoOHOMMUH. 3a/lau B

arpoHOMUU
OIIK-1. CrygeHt ucnonesyer | CTyzeHT CryneHt
NJ-2. Vcnionb3yet 3HaHUA OCHOBHBIX HCIIO/B3yeT HCIOJ/IB3yeT 3HaHue

3HaHHWA OCHOBHBIX
3dKOHOB
MaTeMaTHhu4YeCKux u

3dKOHOB
MaTeMdTHU4YeCKHux 1
€CTeCTBEHHBIX HaVK,

3HaHHA OCHOBHBIX
3dKOHOB
MaTeMaTHUu4eCKux

OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKHX,
eCTeCTBeHHOHayuH




€CTeCTBeHHbIX HAyK | HO UCIIbITbIBAET Y eCTeCTBeHHbIX | bIX U
[J1s1 pellleHUst 3aTpy/iHeHus B Hayk, HO ob1erpodeccroHan
CTaHJapTHBIX 3a7la4 B | IPUMEHEHUU JJaHHBIX | JOIyCKaeT BHBIX JUCLUILIVH,
arpOHOMUH. 3aKOHOB JIJIs1 HETOYHOCTHU B HEoOXOJUMBIX JIJIst
peleHus TIpUMeHeHUU pelleHus: TUTIOBBIX
CTaHZAPTHBIX 33/la4 B | JaHHBIX 3aKOHOB | 3a/1a4 B 00/1aCTH
arpoOHOMHUU JJ1s1 pelleHust arpOHOMUU.
CTaHJapTHBIX
3a/,a4 B
arpoOHOMHUU
OIIK-1. Crypgent npumeHsier | CTyzeHT CTyzeHT npumMeHsieT
N-3. [Ipumensiet VMH(OPMAaLMOHHO- [IpUMeHseT VH(OPMaLMOHHO-
MH(OPMAaLMOHHO- KOMMYHUKALIMOHHbIE | UH(OPMAaLMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHMKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHMKALIMOHH | € TeXHOJIOTUU B
TeXHOJIOTUU B WCIIBIThIBAET ble TeXHOJIOTUH, | pellleHUH TUIOBBIX

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

3aTpy/IHEHUS B
TpUMeHeHUH IaHHbIX
TeXHOJIOTUH B
pellleHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpOHOMHUH.

HO JIOTTyCKaeT
HETOUYHOCTHU B
TpUMeHeHUU
JTAHHBIX
TeXHOJIOTUH B
peleHun
TUTIOBBIX 3ajjay B
obacTu
arpOHOMHUH.

3a/1a4 B 00/1aCTH
arpOHOMMUH.

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

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXXYTOUYHON ATTECTAIIN

CDOpM{:l HpOME)KYTOQHOﬁ dTTeCTalry 110 AUCLHUIIMHE 3a4eT, SK3dMeH

OIIK-1. Cnioco0eH pemiaTh THHOBBIE 33/ja4H NMP0¢eCCHOHA/IBHOM JAesiTe/IbHOCTH Ha

OCHOBe€

npuMeHeHHeM HH(POPMaALUOHHO-KOMMYHHKALIMOHHBIX TeXHO/IOTUM
3adaHus 3akpbimoz20 muna:
Bbibepume oOuH npasuabHblil apuaHm

OCHOBHBIM MeT0/]0M I'eHeTUKH SIBJISIeTCA:
+TUOPUIOIOTUECKIN METO/
aHa/TUTUYECKUN METOZ,
CpaBHUTEJILHO-TeorpauuecKrii MeTo/
CTaTUCTUYECKWH METO/|

I'ubpuponornyecKuii aHa/IM3 3aK/TIOYAETCH:
+B UCI10/Ib30BaHMU CHUCTEM CKpPeLMBaHUI
B M3YyUeHUHU JIeliCTBUSI T€HOB

B H3y4Y€HHMU CTDPYKTYP KJ/JIETOK B CBfA3M C PA3MHO>XE€HHWEM

OpraHv3MOB

3HAQHHM OCHOBHBIX 3aKOHOB MaTreMaTHUeCKHX H eCTeCTBEeHHBIX HAyK C

Y repejaven




Hac/1e/ICTBEHHON MH(opMaLu
obHapy>keHUs U3MeHeHUI B OMOXMMUUeCKUX IapameTpax OpraHusma

I'en - 3T0:
+YuacTtok moJsiekynel JIHK
Tpu HyK/IEOTUA
OJuH HYK/1e0TU/
[Ba HyK/eoTUzaa

3adaHus omKpbIMo20 muna:

1. Yto Takoe HacC/1eCTBEHHOCTb U U3MEHUHBOCTb.

HacnefcTBeHHOCTb M M3MEHUMBOCTb BCer/la COMyTCTBYIOT APYT APYTYy U MPOSIB/SIFOTCS B
TripoLiecce pa3MHOXXEHUsI OPraHM3MOB COBMECTHO, T.e. Hapsly C COXpaHeHUeM OJJHUX MPU3HAKOB,
Jpyrye — WU3MEHSIIOTCS, B pe3y/ibTaTe He TOJbKO BOCTIPOU3BOJUTCS TMO00HOe, HO Y BO3HUKAeT
HOBOE.

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

HacnencTtBeHHOCTh CBsi3aHa B MEpPBYIHO Ouepe/ib C TJIaBHBIM CTPYKTYPHBIM 3/IEMEHTOM
KJIeTKU — SIpOM (XpOMOCOMaM{ U JIOKQJM30BaHHBIMA B HUX TI'eHaMM), TaK KaK XapakTep
pa3BUTHS ¥ (OPMHUPOBAHUS Ka)K[Or0 CBOMCTBA M TIPHM3HAaKa KOHKPETHOW 0COOM B YCIOBUSIX
cpeJibl OMpeJieNsieTCsl COOTBEeTCTBYIOILe reHeTMUecKod WHpopMalveli, 3aKoAUpOBaHHOW B ee
TeHOTHuIIe.

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

M3MeHUHBOCTh BBIpAXKaeTCsl B Pa3/IMUMAX KOHKDPETHBIX TIPU3HAKOB WU CBOMCTB Yy
TIOTOMKOB T10 CPAaBHEHHIO C POAMTETbCKMMHU WK POJICTBEHHBIMA OCOOSIMM O/IHOTO TTOKOJIEHHSI.

M3MeHUHBOCTh MOXKHO K/IaCCU(PUITUPOBATh M0 CIeAyHmuM (Gopmam:

(heHoTHINIMUECKas (HeHAC/e[CTBeHHaAs);
reHOTUIMYecKasi (Hacae]CTERHHas).

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

B kaxgom opraHu3me eCcTb MarepuasjbHble OCHOBBI HAC/Ae[CTBEHHOCTH WU
reHeTUYeCKrWe CTPYKTypbl. MaTepuasibHbIMA HOCUTEISIMA HAC/Ie[JCTBEHHOCTH  SIBJISIFOTCS
XPOMOCOMBI.

BriepBbie xpomocombl Habrozman B 1888 r. Hemelkuii yueHblii B. Banbzeiiep (Bo BpeMst
Jle/ieHYsl KJIeTKH B Hell BU/IHBI B CBETOBOM MMKDOCKOIT XOPOIIO OKPAILIMBaOL[Hecsi OCHOBHbIMU
KpacuTesiMA HeOOJIbIIIe Teslblja) U Ha3Bal UX XPOMOCOMaMHu (OT rped. chroma — 1[BeT 1 soma —
Teso).

Yucio XpoMOCOM B COMAaTHYeCKUX KieTKaxX AWIIOWAHOe (2n), B TOJIOBBIX K/eTKaxX —
raruiouiHoe (n).

B purnionHoM Habope XpOMOCOMBI TIpeZicTaB/ieHbl rapaMu. JIro6oii XxpoMocome B HeM,
3a WCK/IFOUeHHeM TI0JIOBbIX, COOTBETCTBYEeT TOUHO Takasl ke 1Mo pa3Mepy U (popme XpoMOCOMaA.
Takue COOTBETCTBYIOLLME APYT APYTY, WK MapHbIe, XxPOMOCOMbBI Ha3bIBalOT FOMOJIOTMUHBIMU.

Kaxkapiii BUJ| OpPraHM3MOB XapaKTepU3yeTCsl Orpefie/ieHHbIM U TOCTOSIHHBIM UKC/IOM
XPOMOCOM, COZIepKAILMXCsi B COMaTUYeCKUX K/IeTKax — KapUOTHUIIOM.



3. 4Yro Takoe MHUTO3.

MWUTO3 JIe)KUT B OCHOBe 0eCriosioro (BereTaTMBHOTO) pa3MHOKeHUs KIeTKH. Muto3 (ot
rped. mitos — HWTH), WIM HETpsiMoe [ejieHre KJIeTKH, TpeJCTaBiseT co00il HernpepbiBHBIN
TpOLiecC, B pe3y/bTaTe KOTOPOrO TMPOUCXOAWUT CHauaja yJBOEHHWEe MaTepuarbHbIX OCHOB
Hac/1eCTBeHHOCTH (XpOMOCOM (TeHOB)), a 3aTeM TOYHOe paBHOMEpDHOe pacripefie/leHHe MeXAy
JByMsi JOUEDHUMU KJIeTKaMu Hac/ae/[CTBEHHOM HH(OpMaliY, 3aKOJAWPOBAHHON B MOJIEKYIaX
OHK.

B pesynbTare pasMHOKeHUSI OPraHU3MOB Ha OCHOBE MHTO3a MOJy4YaeTCs] OTHOCUTE/IBHO
O/THOPOJHOE TIOTOMCTBO. B 3TOM 3aK/touaeTcsi O1oioruueckoe 3HaueHre MUTO3a.

[eneHve KIeTOYHOTO siApa BiedyeT 3a COOOW JeneHHe BCel KIeTKA. JTOT TIPOLIeCC
HasbIBaeTCsl LIMTOKMHe30M. B TeueHMM MMTO3a $pO TPOXOAUT ueTbipe ¢hasbl: mpodasy,
MeTada3sy, aHada3sy, Tenodaszy. CocTossHMe KIeTKH MeXAy ABYMs MHTO3aMH Ha3bIBaeTCs
nHTepdasoil. Ilepuoj oT ofHOro JeneHus [0 JPYroro U COBOKYITHOCTb TIPOLIECCOB,
TIPOMCXOJSIINUX TPY 3TOM, Ha3bIBaeTCsl MUTOTUUECKHUM LIUKJIOM

4. WUccneposanuna I'. Menpens.

I'perop Mengens poguncs B Mopasuu B 1822 r. B 1843 r. oH nmoCTymnu/a B MOHACThIPb
aBryctuHLeB B bpronue (Tereps r. BpHo, Uexus). [To3nHee oOyuasncs B BeHCkoM yHUMBepcuTeTe,
r7le U3yyajl eCTeCTBeHHYIO UCTOPUIO ¥ MaTeMaTHKY.

byayun B Bene, I'. MeH/jeflb 3aMHTEepeCcOBa/ICS TMPOLECCOM TMOpUAM3al[MK pacTeHUH,
pa3HbBIMU THIIAMH THOPHUZHOTO TIOTOMCTBA W WX CTAaTMCTHUYECKUMH COOTHOIIEHUSIMH. OTH
npobsieMbl ¥ SIBUIMCh TIPeMETOM HAyUHBIX HcciiefioBaHui I'. MeHfesisi, KOTOpble OH Hauas
setom 1856 r.

Ycnexu, gocturHytele I'. MeHeneM, 4acTHUHO OOYC/IOB/IEHBI YyJauHbIM BbIOOPOM
o0BeKTa it 3KCIIepUMEeHTOB — ropoxa oropozHoro (Pisum sativum), y KOTOpoOro 1o cpaBHeHHIO
C APYTYMH BUIAMU UMEUCh C/IelyIoLye TTpeuMyIlecTBa:

Ha/IMyve COPTOB, YeTKO Pas/IMyaroluXcs 110 psAyTIPU3HAKOB;
pacTeHus1 JIeTKO BblpalljuBarh;
PerpoyKTHBHbIE OpraHbl [0JHOCTBIO IIPUKPBITHI JIelleCTKaMy, II03TOMY

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

Pa3MHOXKarTCS B UACTOTE;

BO3MO>KHO MCKYCCTBEHHO€ CKpelLl[MBaHHe COPTOB U MOJIyYeHHre MJI0J0BUTHIX
ruOpU/IoB.

5. OCHOBHBIE MOJI0)KeHUsI THOPU/AO/IOTHYECKOr0 aHa/Iu3a.

'nbpui0/IOTMUeCKUM  Ha3bIBae€TCS METO[, WM3y4YeHUs Hac/eIoBaHUSI TIPU3HAKOB Y
TMOPUIHOTO TIOTOMCTBA, TIOJTYYeHHOTO TTPY BHYTPUBH/IOBOM CKPEII[MBAaHUH.

IMlpy  TpoBeJjeHMM  TeHETHUECKOrO  aHaiM3a C  UCIO/b30BaHUEM  MeEToja
rUOpH/I0/IOTMUECKOT0 aHa/Ti3a HeoOX0JUMO COOJTIOAATh CIeAYIOIINe TIpaBUIa:

1. ®opmbl, y KOTOpPBLIX TpeOyeTcsl BBISCHWUTh XapakKTep Hac/e0BaHUSI TIPU3HAKOB,
00s13aTeIbHO CKPEIMBAOTCS MeXXy COOO0M.

2. CkpemuBaemble (GOPMBI [JO/DKHBI OT/IMYAThCS KOHTPACTHBIMH, ajbTePHATUBHBIMHU
TIpHU3HAKaMHU ¥ OBITb TOMO3UTOTHBIMH.

3. CkpelvBaHWe TIPOBOJAT OAWH pa3, a 3areM TUOpPHUIbl DPAa3MHOXKAIOTCS TIPH
CaMOOTIbUIEHHH.



4. I'nbpujHble pacTeHHsl U MX TIOTOMCTBO B psifly TTOKOJIEHUH U3y4aloTCsl MHUBU/yalbHO
10 Ka)K/J|0U nape MPU3HAKOB.

5. B Kax/0M MOKO/JIeHNH TMOPHIOB TPOBOASAT KOJMUECTBEHHBIM M KaueCTBEHHBIN yJeT
pacTeHul, UMeIIIUX U3yyaeMbli IIPU3HAK.

6. OOs3aTesieH CTATHCTHUECKWH aHa/lu3 pe3y/lbTaTOB TMOpWAW3alMd TIPU  TIOMOLIA
MeTo/la XU-KBajpar.

6. AslenbHOe B3aUMOJleHCTBHE F'eHOB.

AJnenbHOe B3aMMO/IEMCTBHE TEHOB — 3TO B3aUMO/|eCTBHEe I'eHOB, HAXOZSIIUXCS B O/IHOM
asuieJIbHOM Tlape B OJJHOM XpOMOCOMe.

Pa3uyaroT ceyrolue TUIIbI a/lyieJTbHOTO B3aUMO/IeHCTBUS TeHOB:

TOJIHOe JOMUHUPOBaHHUE;
HeroJIHOe JOMUHUPOBaHUE;
KOJJOMUHHPOBaHUE;
T1eH0TPOITHS.

[TonHoe JOMMHMpOBaHWe — Takasi popMa B3aUMOJENCTBUSI MEXJY asefsiMu OJHOTO
reHa, NPy KOTOPOM JOMUHAHTHBIA TeH Yy reTepo3UroTHOTO OpraHu3Ma I0ZaBiisieT MpOsiBIeHHe
peLiecCUBHOrO reHa.

HenonHoe [omuHupOBaHMe — 3TO ¢opMa B3aUMOJEHCTBUs, TIpU KOTOPOU Yy
reTepo3UroTHOTO OpraHW3Ma JOMUHAHTHBIM TeH He TIO/JIHOCThIO TOZIaB/isieT pPelieCCUBHBIN T'eH,
BCJIE/ICTBUE Uero TPOsIB/ISIeTCS TIPOMEXXYTOUHBINM TTPU3HaK (P0O30Basi OKpacka I[BeTKOB y HOUHOMU
KpacaBULbl, TbBUHOTO 3€Ba, PO30Basi OKpackKa Sirofl, y 3eMJ/ISTHUKH).

ITpu KopmomMuHMpOBaHWM Yy TUOPHAOB F1 ofHOBpeMeHHO TIPOSIB/ISIFOTCS TIPU3HAKA 000MX
POJUTENbCKMX KOMITIOHEHTOB (Hac/ieZiloBaHWe TPYMN KPOBU y uesioBeka B cucteMe ABO, yanas
MacTb y KOpPOB).

7. HeanenbHoe B3aMMO/IeMCTBHE IT'€HOB. JIHCTa3.

OnucTa3 — B3aUMO/IelCTBUe HeaslyieJIbHbIX T'eHOB, TPU KOTOPOM OZIUH M3 HUX TIO/ABJISIET
(uHrHbupyet) peHOTUMMYECKOe TIPOSIB/IEHHE IPYTOro.

Pa3nuyaroT ciezyromye TUIbI 3MMCTasa:

JIOMUHAHTHBIM (a > B, bb), Korga JOMUHAHTHBIA TeH OJHOMW ajlle/bIDU Taphbl He
JloMycKaeT (peHOTUITMYECKOTO MPOSIB/IEHHSI TeHOB APYToil ajljie/IbHOM Taphl;

perieccuBHbIN (aa > B, bb), Wi KpunTomepus, KOT/ia rapa peLieCCUBHBIX T'eHOB OZ[HOU
asuieJIbHOM Tapbl He [0TyCKaeT MPOSIB/IEHUSI TeHOB IPYrou aijie/lbHOU

rapabl.

len, mnopaBnsOLMII [eHiCTBUME [PYyroro Hea/yIeJIbLHOTO TeHa U He UMEHLIUH
coOCTBEHHOTO (heHOTUITUUECKOTO TIPOSIB/IEHUSI, Ha3bIBAeTCSI CYTIPECCOPOM, WM UHTUOUTOPOM, U
o6o03HauaeTcsi GyKBaMu S UJIH i.

WHrubupytoiee nelcTBHe MOXET TakKe OKa3blBaTh JOMUHAHTHBIA T'eH Heasie/lbHOU
mapbl, UMeRIUHA CcoOCTBeHHOe (eHOTUITMYeCKoe TIposiBjieHWe. B 3TOM ciydae reH,
TO/IAB/ISIIOLIMN  [IefiCTBUe [ADPYroro TeHa, Ha3bIBaeTCs SIMUCTAaTUYHBIM, a [I0/aBJseMbIi —
TUTMIOCTaTUYHBIM.



4 TIOPAIOK ITPOBEJEHHS IIOBTOPHOM ITPOMEXYTOYHOMN
ATTECTAINN

dopMa MpOMeXyTOUHOM aTTeCcTal[iy M0 AUCLUILIMHE 5K3aMeH.

[ToBTOpHasi TIpOMeXYyTOYHasi aTTecTaliusi MO0 [AWCLMIUVIMHE TIPOBOJUTCS C
WCII0/Ib30BaHUEM 3a/laHuM /I OIleHKH C(hOPMUPOBAHHOCTH KOMITETEHI[MH Ha 0a30BOM
YPOBHe T10 BCEM MOAYJISIM, BXO/SIMM B CTPYKTYPY AUCLIUIIMHBI 38 CEMECTP, TI0 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 (POPMHUPOBAHMSI TeHETUKH KaK HayKU.
2. MonekynsipHble OCHOBBI TeHETUKH, CTPOeHUe U (PYHKLIMUA HYK/IEMHOBBIX KUCJIOT.
3. Tlonsitie o reHeTuueckoM Kozie. CBOMCTBA KOJa.
4. Dranbl 6eTKOBOTO cHHTe3a. MexaHu3M (popMupoBaHust HeHOTUITHUECKUX TIPU3HAKOB
OpraHu3MoOB.

“1

Ctpoenue xpomocom. [ToHsiTHE 0 KaproTHIle 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. Meli03 1 OTJIOIOTBOPEHHE - TJIaBHBbIe MeXaHNU3Mbl KOMOMHAIIMOHHON N3MEeHUHNBOCTH
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 rMOpPHI0I0rMUeCcKOro aHaau3a .

12.HacnenoBaHue NpU3HAKOB NPU Pa3/IMUHbIX TUMNAX 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 MpOsIB/IeHUs1 B TeHOTUIIE U (heHOTUTIe. TUTTbI OMUI/IOU/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 MMOTyUeHUs TPUTHUKAJe, MIIeHUL[bl MSITKOM, CJIUBBI 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 TeOpUH 3BOJIFOLMOHHOI'0 Pa3sBUTHA )KU3HU Ha 3eMJie.

INpakmuueckue 3adaHus



PermTh 3aziauy no 6uocuHTe3y Oeska.
PeriTh 3a/jauy Mo CTPYKTYpPe HYK/IeMHOBBIX KHCIIOT.
PetiuTh 3afjauy 1o Mopgo0ruueckoMy CTPOEHHIO XPOMOCOM.

e

Pemuth 3asauy 1o TUOPUAMW3AI[UM CETbCKOXO3SMCTBEHHBIX pacTeHHWM Ha OCHOBE

MOHOTUOPUHOTO CKpellBaHus

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 B3aWMO/IelCTBUS TeHOB.

8. PemmTsb 3a/jauy 1o 3nMcrasy.

9. PemuTs 3a1auy N0 KOMIUIMMEHTaPHOMY B3aMMO/eHCTBUIO 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

Koj 1 HauMeHOBaHUe MHAWKATOpa
JIOCTH)KeHUsI KOMITeTeHI[UH (4acTu
KOMIIeTeHIUH)

Kpurepuu orjeHrBanusi chOpMHUPOBaHHOCTH
KOMMeTeHI MM (4aCTh KOMITeTeHI[1H)

Ha 6a30BOM ypoBHe

COOTBETCTBYET OIIEHKE «Y/JOB/IETBOPUTE/ILHO»
50-64% oT MakCcuMa/JIbHOr0 Oasia

OIIK1.

N-1. [leMOHCTpUpYyeT 3HaHUe
OCHOBHBIX 3aKOHOB MaTeMaTUYeCKUX,
eCTeCTBeHHOHaYyYHbIX U
ob1ierpodeccuoHanbHBIX JUCLIUILINH,
He0OXOIUMBIX Z1Jisl PelleHUsT TUTIOBBIX
33724 B 00/1aCTH arpOHOMUHU.

CTyzeHT JeMOHCTPUPYeT 3HaHHsI OCHOBHBIX
3aKOHOB MaTeMaTUUeCKUX U eCTeCTBeHHBIX
HayK, HO UCTTbITbIBAET 3aTPy/IHEHUS B
MpUMeHEeHUU [JaHHBIX 3aKOHOB [/l pelleHUst
CTaHJapTHBIX 3a/lau B arPOHOMUU

OIIK-1.

N[-2. Vcrionb3yeT 3HaHUS OCHOBHBIX
3aKOHOB MaTeMaTH4eCKuX 1
eCTeCTBeHHbIX HayK /IS peLleHUst
CTaHZJAPTHBIX 3a/lay B arPOHOMHUHU.

CTy,HeHT HCII0J/Ib3yeT 3HaHWSA OCHOBHBIX
3dKOHOB MadTeMdTHU4YeCKIX N eCTeCTBeHHbIX
HayK, HO HCIIBITBIBAET 3aTPYAHEHNWSA B
IMpUMeHeHHH OaHHBIX 3dKOHOB /I pellleHud
CTaHAapPTHBIX 3a/1d4 B dA'POHOMHWH

OIIK-1.

N /-3. TIpumeHsieT WH(OPMAILMOHHO-
KOMMYHUKaLMOHHbIE TEXHOJIOTHH B
pelleHny THUTIOBBIX 3aJjau B 00/1acTH
arpoOHOMMH.

CryzeHT nipuMeHsieT UH(POPMaI[MOHHO-
KOMMYHUKalIMOHHbIE TeXHOJIOTHH, HO
WCIIBIThIBAET 3aTPyAHEeHUsI B IPUMeHeHU !
JTaHHBIX TEXHOJIOTHUM B pellleHUU THUTTOBbIX
3a7iau B 00/1aCTH arpOHOMMM.
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