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[Tpu pazpaborke pabouelt mporpaMMbl YIeOHOM JUCIUILTHHBI B OCHOBY TIOJIOKEHBI:

1) ®I'OC BO mno mHampaBneHuto nonaroroBku 35.03.04 «ArpoHOMHS», YTBEpPKIECHHBIN
MunucrepctBoM o0pa3oBanus U Hayku PO «26x» utons 2017 r., mpuka3 Ne 699.

2) YueOHbIi TJIaH OCHOBHOM 00pa30BaTelIbHOI MTPOrpaMMBbl « ATPOHOMUSD) 0JI00pEeH YUEHBIM COBETOM
®I'BOY BOT'AY Cesepnoro 3aypanbs ot «01» utons 2021 r. IIporokon Ne 11.

Pabouas nmporpamMma yueOHON TUCITUILIMHBI (MOAYJISI) 0A00peHa Ha 3acenanuu Kadeaphl o011l OnoIoruu
or« 05 » wrong 2022 r. Ilporokon Ne 5

3asenyrommii Kadeapoi f’% ""’H/ A.A. JlsmeB

Paboyvas nporpamma yueOHON AMCHUIIIMHBI (MOAYJIS) 0100peHa METOJUYECKON KOMUCCUEH HHCTUTYTA

or« 07  » HIOJISL 2022 r. Ilporokon Ne 11
A VY
Z 7, 7
IIpencenarens METOMUYECKON KOMUCCUN UHCTUTYTA T.B. Cumakosa
Paszpadorunk:

Iroxosa H.H., mpodeccop kadenpsl 001mieii ouomoruu, 1. c.-X. H.

N. o. nupeKkTOpa MHCTUTYTA: M. A. Konormua



1. ITepeyeHb NIaHUPYEMBbIX Pe3yJbTATOB 00YYeHHS MO JUCHHUIIHHE, COOTHECEHHBIX €
IVIAHUPYEeMbIMH pe3yJIbTaTAMHU 0CBOEHHS 00pa30BaTeIbHOI MPOrpaMMBbl

MaTEeMaTUYECKUX U
€CTECTBEHHBIX HAyK C
pUMEHEHUEM
nH()OPMAITMOHHO-
KOMM yHUKAIIHOHHBIX
TEXHOJIOTUI

3HaHUE I'eHEeTUYECKUX
MPOIIECCOB B 00IaCTH
npogeccroHaIbHON
JesITeIbHOCTU

Koo p WNHnukaTop [lepeuens maHupyeMbIxX
Komne- C3YJIbTATEl OCBOCHHA JIOCTHKECHUS pe3yJIbTaToB 00Yy4eHHUS 10
menHyuu KOMITIETEHIIUH JUCHUIUTMHE
CriocoOeH periaTh W/T-8omk-1 -3HAMb:
TUITOBBIE 3aa4H -OCHOBHBIE T€HETHUYECKHE
npodeccruoHanbHoM [IpuMeHsieT OCHOBHbBIEC | MOHATHUS,
JIESITEIbHOCTY HA OCHOBE | TEHETHYECKHE -ymems:
3HAHHUI OCHOBHBIX MOHATHUS, -IEMOHCTPUPOBATH 3HAHUE
3aKOHOB JEMOHCTPUPYET T€HETUYECKHU X ITPOLIECCOB;
OIIK-1 Tpupy p ;

-6/1a0emb:

-OCHOBHBIMU
reHEeTHYECKUMU METOIaMU
ONMUCAaHUA U
UIEeHTU(UKAIIMN PACTCHUI

2. MecTO AUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl
JlanHas nucuuIuimHa oTHOCUTCS K boky I, 00s13aTenbHON YacTu 00 pa3oBaTeabHON

IIPOrPaMMBI.

Jisi u3ydeHHs IUCHUIUIMHBI HEOOXOAMMBbI 3HAHHMS B O0JACTH: MAaTEMAaTHKH, XUMHH,

OOTaHUKH ¥ MUKPOOHOJIOTHH.

I'eHeTHKa sIBJISETCS MPEAMICCTBYIONICH TUCIMILIMHON JUIS: CeleKyuu U CemMeHo0800CmEa
NOJEBLIX KYAbMYP, CeNbCKOXO3AUCTNBEHHOU IKOIOSUU, CETbCKOXO3AUCTNBEHHOU OUOMEXHOI02UU.

JucrunmmHa u3ydaeTcst Ha 2 Kypce B 3 CeMecTpe 1o 0OUHOM ¢opMe 00ydeHHs U Ha 2 Kypce

B 3 ceMecTpe 1o 3a04HOM (hopMe 00yueHu .

3. O0bem QIMCHUIIMHBI U BUbI Y4e0HOH padoThl

O611as Tpy10eMKOCTh JUCIUIUIMHBI cocTaBiisgeT 144 daca (4 3a4eTHBIC €IMHULIBI).

By yaeOHO# paboTh dopma oOyueHus
OYHas 3a04Has

AyautopHble 3aHATHS (BCEro) 64 16
B mom yucne: - -
JIEKIIMOHHOT O TUTIA 32 8
JlabopaTopHOro THTIA 32 8
CamocTosiTeJibHAsi padoTa (Bcero) 80 128
B mom uucne: - -
ITpopaboTka MaTepuasa JEKIUH, TOArOTOBKA K 3aHATUIM 40 96
CaMocTosiTenbHOE H3yueHHE TEM 8
KonTposbHble paboThl 12 20
Pedepat 20 12
By npomexyTOUHON aTTeCTallun: 3a4er 3a4er
OO0umast Tpy10eMKOCTh:
JacoB 144 144
3aYETHBIX CIAMHMII 4 4




4.1. Copep:xanue pa3aesoB IUCHUIIMHbBI

HaumenoBanue
pa3nesia JuCHUNJINHbI

Copep:xanue pasaesa

IIpenmer, sTamnsl
Pa3BUTHS U METOJIbI
T'€HETUKH

I'eneTtnka u ee MecTo B cucteMe OMonornyeckux Hayk. [lonarue o
HACJIEJCTBEHHOCTH U U3MEHYHUBOCTH. OCHOBHBIC ATAIbl PA3BUTHUS
TeHETUKU. MeTo/ibl TeHEeTUKU. | eHeTHKa Kak TeopeThiecKas
OCHOBA CEJIEKI[UU U CEMEHOBOJICTBA PACTCHUH, Pa3BEICHUS U
TJICMEHHON paboOThI )KUBOTHBIX. 3HAUCHUE TEHETHUKHU JJIsl PEIICHUS
3a1a4 OMOTEXHOJIOTUH, CEJTbCKOTO XO03SMCTBA.

LuTonornueckue
OCHOBBI
HACJIEJCTBEHHOCTH.
Muwuto3 u meno3

CTpoeHue KJIETKH pacTEHUN U KUBOTHBIX. OCHOBHBIE OPTraHOU/IbI
KJICTKU U UX QYHKIUU. SIpo KIETKH B XpoMocoMbl. Kapuotur
opranuszma. OCOOEHHOCTH CTPOEHHS XpomMocoM. Opranu3anus
JHK B xpomocomax. Knerounslii IUKI U €ro nepuonsl. Jlenenue
KJIeTKH. MuTo3. ['eHeTnaeckoe 3HaueHne MuTo3a. OTKIIOHEHUS OT
TUMUYHOTO X0J1a MUTO3a. JlefleHune 1moJioBbIX KJIETOK. Melo3.
Konsbroranus xpomocom B Mmerioze. Kpoccunrosep. OTianaust
Mei03a OT MUTO3a. buonoruueckoe 3HaueHue Meko3a. [[BoriHOe
OIUIOJIOTBOPEHHE Y TOKPHITOCEMEHHBIX PACTECHUIA.

3aKOHOMEpPHOCTH
HacJe0BaHUs
MIPU3HAKOB MPU
BHYTPUBHUAOBOI
rudpuaAn3aluu

Oco0eHHOCTH U 3HaUYEHUE METOJ[a THOPUAOIOTHIECKOTI0 aHAIN3A.
MounorubpunHoe ckpenBanue. 3aKonbl I'. Mennens. Asienu
reHa. MHoOxecTBeHHbIN ayienusM. ['eHotun u penoTui.
[TomurubpuaHoe ckpeumBanue. CTaTUCTUUYECKUN XapaKTep
pacuierienus. 3Hadenue padot I'. Menaens st pa3BuTHs
TeHeTUKH U Hay9YHO 0OOCHOBaHHOM cenekiuu. HacnemnoBanue
MIPU3HAKOB [P B3aUMOJIEMCTBUM HEAJUIEIBHBIX T€HOB. THIIBI
B3aMMOCH CTBUS T€HOB. | €HbI-MOAN(PHKATOPHI, TE€HBI-CYITPECCOPHI.
Oco0eHHOCTH HACIETOBAHUS KOJIMYECTBEHHBIX MPU3HAKOB.
Tpancrpeccusi. Biusinue BHEITHUX yCIOBUNA HA MPOSBJIECHUE
JIENCTBUS T'€Ha.

XpoMOCOMHast TEOpUs
HaCJIEACTBEHHOCTH

JlokazarenbCcTBa y4acTHsi XpOMOCOM B Ilepeaade HacaeACTBEHHOU
uHpopMauu. XpoMOCOMHAasl TEOPHs HACJIEACTBEHHOCTH.
I'enetnueckoe onpenenenne nona. XpoMOCOMHBIN MEXaHU3M
onpezneneHus noJia. Pacmenienue no noiay y pa3HbIX OpraHU3MOB.
ITon 1 monoBsIe XpoMOCOMBI. baslaHCcoBast TEOpUs ONPENEIICHUS
noja y npo3oduibl. OnpeneiaeHue mojia y pacTeHUi U ;KUBOTHBIX.
DKCNepUMEHTAIBHOE U3MEHEHUE COOTHOLIEHUS MOJIOB.
HacnenoBanue orpaHMY€HHBIX U 3aBUCUMBIX OT 110J1a TPU3HAKOB.
SIBnenue cuemeHHoro Hacienopanus. CoBIaJleHUE YK CIia TPy
CLICTJICHUS C FallJIONIHBIM YU CIOM XpoMocoM. Kpoccunrosep.
[uTonoruyueckue q0Ka3aTesIbCTBA KpOCCHHIOBEPa. HacTOThI
NEepPEeKPeCTa U JTMHEIHOE PACION0kKEHNE TEHOB B XPOMOCOME.
I'enetnueckue kapThl xpoMocoM. MHTEpdepennms. dakTopsl,
BIIUSIOILIME HA KpoccHUHToBep. LluTonornueckue kapTel XpOMOCOM.
CpaBHEHHE F€HETUYECKUX U [IUTOJOTHYECKUX KAPT XPOMOCOM.
Ponb kpoccuHTOBEpa M PEKOMOMHAIIMY T€HOB B DBOJIIOIINH U
CEJIEKIIMY PACTEHUM U )KUBOTHBIX.

Hacnencrsenuas u
HEHACJIEICTBEHHAS
N3MCHYHNBOCTDH

Tunbl u3MeHYUBOCTH. MOoanpUKAIIMOHHAS] U3MEHYUBOCTb.
dopMHUpOBaHUE TPU3HAKOB KaK PE3yJIbTATOB B3aUMOACHCTBUS
reHotuna u akTopoB cpensl. Hopma peakiuu reHoTumna.
OnTorenernueckas agantauus. J[muTenpHble MOAU(PUKALINHN.




HacnencrBenHnasi ©3MEHUMBOCTb, €€ TUITBL. KoMOMHAaTHBHAS
M3MEHYUBOCTb, MEXaHU3MbI €€ BOZHUKHOBEHUS, POJIb B DBOJIOLIMHI
U ceJIeKIMU. MyTanuoHHas N3MeHIMBOCTh. OCHOBHBIE I1OJIOKEHUS
MyTanMoHHOM Teopud I'. e @pusza. CriOHTaHHBIN MyTareHes.
3aKOH rOMOJIOTMYECKHUX PSJI0OB B HACJIEICTBEHHON H3MEHYUBOCTH
H.N. Basuiosa. MHaynupoBanHsle MyTanuu. Gusndeckue
MyTareHHble pakTophl. JleranbHas U KpUTHYECKas 1032 paguaIiu.
XAMHUYECKUE MyTareHsl. I3MEHEHUs CTPYKTYPbl XPOMOCOM.
Hcnonb30BaHne XpOMOCOMHBIX abeppaliuii B KauecTBe
TEHETUYECKUX MAPKEPOB MTPH IKOJIOTMYECKOM MOHUTOPHUHTE.
N3menenne cTpykTypsl reHa. Penaparus nospexaennoi JTHK.

HpOI/ICXO}K}IeHI/Ie u
OBOJIIOIMUA C.-X. BUIOB
KHUBOTHBIX

OCHOBHBIE CENTbCKOX031 CTBEHHBIE BU/IbI JKUBOTHBIX.
Monodunernueckoe (KpymHbII poratelii CKOT, KO3bl, JIOIIAIH,
Kypbl) U OJU(UIETUYECKOE (CBUHBH, OBLIbI) IPOUCXOXKIEHHUE.
Hamnpasnenus npoayKTuBHOCTH KUBOTHBIX. OCHOBHBIE OTIMYUS
CEJIbCKOXO3S5IICTBEHHBIX BUJIOB JKUBOTHBIX OT OJIM3KOPOACTBEHHBIX
JMKUX BHJIOB.

MonekyaspHbie OCHOBBI
HACII€JICTBEHHOCTH

JlokazaTenbcTBa TEHETUYECKOW POJIM HYKJIEMHOBBIX KUCJIOT.
Crpoenne HykJIenHOBBIX kKucioT. Permukanus JTHK, hepmenThI
pennukaiuu. PHK kak renetndeckuii MmaTepual U ee permKaus.
I'enetnueckuii kox. Tunsl PHK. Pacnonoxenue renos B
xpoMmocoMax. ['eHHast uHxkeHepusi. MeToibl BbIICJICHHUS U CUHTE3a
reHoB. [ToHaTHE 0 reHHbIX BeKTOpax. [JJ0CTHKEHUS TeHEeTHY €CKOM
uH)XeHepuH. MonekyisipHoe MmapkupoBanue. TexHonoruu
pexomOuHaHTHBIX JITHK 1 ux ucrmons3oBaHue s 1enei
npou3BocTBa. OCHOBBI MUKPOOMOJIOTMUECKOT0 IMPOU3BO/ICTBA
TFEHETHYECCKU MOIU(DHUIIMPOBAHHBIX OPraHU3MOB, IPOMBIIIIICHHOTO
CHHTE3a OCJIKOB MPH YYaCTHU PEKOMOWHAHTHBIX
MHUKPOOPraHU3MOB. SIBJIEHHE HEXPOMOCOMHOM HACIIEICTBEHHOCTH.
[InacTuaHass 1 MUTOXOHAPUANIbHAS HACIIEICTBEHHOCTH.

3HaveHHe
HOIMYJIIUUOHHON U
9KOJIOIM4ECKOU
TE€HETUKU B CEIICKLIUU
pacTeHUN U )KUBOTHBIX

[Tonsarue o nmomyssiuusix. I'enodponn. 3akon Xapau-Baiin6epra.
MyTanuoHHbI€ MpoLecchl B MONyJIAuu. [IoHATHS 0 TeHeTHnYecKoM
rpy3e. EcrecTBeHHBII 0TOOpP B MOMYJIALUAX, KAK OCHOBHOH (hakTop
IBOJIIOLIMY MOMYJIALUNA. ATalITUBHAS 1IEHHOCTh T€HOTHUIIOB U
noHsTue o Ko duimente ordopa. ['eHETHUKO-aBTOMATHUYECKUE
MPOIIECCHl B MOMYIALUAX (Ipeid reHoB). BausHue uzomsmuu
(reorpaduueckoi, OMOJIOTUYECKON, IKOIOTHYECKOI ) Ha CTPYKTYPY
nonyJjsiuuid. Murpauus v ee BIMSHHUE HA CTPYKTYPY MOIMYJISIUH.
['enernueckuii romeocTas U NOIMMOPGU3M MOMYISIUH.

IIpumeHeHnE METO 0B
MOJIEKYJIIPHOU
TE€HETUKU B
PacTEHHUEBOICTBE U
KUBOTHOBOJICTBE

MeTo/1bl BBISIBIIEHUS ITOIUMOP(GHU3MA pa3IUYHBIX T'€HOMHBIX
yuactkoB JIHK. [IpumeHenne MoneKyIapHO-TeHETUYECKUX
MapkepoB nogumopduzma JIHK nist orieHok mponcxoxaeHus
JKUBOTHBIX, COPTOBOM IPUHAIIEKHOCTH PACTEHUH, KOHTPOJIA
JUHAMHUKU TE€HETUYECKUX CTPYKTYP MO BJIUSHUEM ACHCTBUS
(aKTOPOB €CTECTBEHHOT' O U HCKYCCTBEHHOT0 OTOOPOB. I'eHBI -
KaHIHUIaTbl KOHTPOJIA Ka4eCTBA KOHEYHOU POJYKIIUH Y 5KUBOTHBIX
Y PaCTEHUH.




Ounas popma obyuenus

4.2. Pa3aennl TUCHUIIMHBLI 1 BUABI 3AHATHI

No HaumenoBanue pasnena | Jlekuuonnoro | Jlaboparopuoro | CP Bcero,

/T | AMCIUTUTMHBI THUIA TUTIA 4acoB

1 2 3 4 S) 6

1. [Ipenmer, oTanel pa3BuUTUA U | 2 2 6 10
METOIbI TCHETUKH

2. [utonoruueckue OCHOBHI | 4 4 9 17
HaCJIeICTBEHHOCTH. MHTO3 U Meii03

3. 3aKOHOMEpPHOCTH  HacienoBanus | 4 4 10 18
MPU3HAKOB TP BHYTPUBHJIOBOU
ruOpUIU3aAII

4, XpoMocomMHast teopus | 4 4 9 17
HACIICJICTBEHHOCTH

5. Hacnencreennas u|4 4 9 17
HEHACJICACTBEHHAs! H3MEHYHBOCTb

6. [TpoucxoxaeHue u IBOIONHUS C.-X. | 4 4 9 17
BH/JIOB JKUBOTHBIX

7. MonexynspHbie OCHOBHI | 4 4 10 18
HaCJIE/ICTBEHHOCTH

8. 3HaueHue  MOMyJALUUOHHOW U |4 4 9 17
9KOJIOTMYECKOU TE€HETUKHU B
CEJIEKLIMU PACTEHUM U JKUBOTHBIX

9. [Tpumenenue METOJIOB | 2 2 9 13
MOJIEKYJISIPHOI TE€HETUKHU B
pPAcTEeHHUEBOJICTBE u
JKUBOTHOBOJICTBE

Uroro: 32 32 80 144

3aounas gpopma obyuenus

Ne HaumenoBanue pasnena | Jlekuuonnoro | Jlaboparopuoro | CP Bcero,

/T | AMCIUTUTHHBI THIIA TUTIA 9acoB

1 2 3 4 5 6

1. [lpeamer, osrtamel  paszsutus u | 0,5 0,5 9 10
METOJIbl TCHETUKH

2. [utonornueckue OCHOBHI | 1 1 15 17
HaCJIeICTBEHHOCTH. MHTO3 U Meii03

3. 3akoHOMEpHOCTH  HaclempoBanwms | 1 1 16 18
MPU3HAKOB TIPU BHYTPUBHJIOBOU
TUOpU U3

4. XpoMocoMHas teopus | 1 1 16 18
HaCJIE/ICTBEHHOCTH

5. Hacnencrsennas nu|l 1 16 18
HEHACJICACTBEHHAs N3MEHYHBOCTb

6. [Ipoucxoxaenue u 3Bosronus c.-x. | 1 1 15 17
BH/JIOB JKUBOTHBIX

7. Mounekynsipabie OCHOBHI | 1 1 16 18

HaCJICACTBCHHOCTH




8. 3HayeHWe ~ MOMyJSIIUOHHOM u | 1 1 16 18
9KOJIOTHY €CKOM T'€HETUKH B
CEJIEKIIMU PACTEHUM U JKUBOTHBIX

9. [Tpumenenue meronos | 0,5 0,5 9 10
MOJIEKYJISIPHOM TE€HETUKHU B
PacTEeHHEBOICTBE H
’KHBOTHOBOJICTBE

Hroro: 8 8 128 144

4.3. 3ansAaTHs 1200pPaTOPHOIrO THIA

Ne TpynoeMkocTsb
/11 Ne pasnena Tema (dac)
JUCIHTLTIHBI
O4yHas | 3ao4yHas
1 2 3 4 5
1. 1 [Ipenmer, aTansl pa3BUTUS U METObl T€HETUKU 2 0,5
2. 2 [luTomornueckue  OCHOBBI ~ HACJICACTBEHHOCTH. 4 1
Muto3 1 Meno3
3. 3 3aKOHOMEpPHOCTH HACJEAOBaHUS IPU3HAKOB IIPH 4 1
BHYTPUBUIOBON THOpUIN3aIINN
4. 4 XpOMOCOMHAasl TEOPHsI HACIIECTBEHHOCTH 4 1
5. 5 Hacnencrsennas u HEHACJIEACTBEHHAA 4 1
U3MEHYHBOCTh
6. 6 [IpoucxoxJieHHE W  SBOJIONMS  C.-X.  BHJIOB 4 1
YKUBOTHBIX
7 7 MonekynspHble OCHOBBI HACJIEACTBEHHOCTH 4 1
8. 8 3HayeHWe TMOMYJSIMUOHHOW M HKOJIOTHYECKOU 4 1
TCHETUKH B CEJICKIMH PACTEHHH U KHBOTHBIX
9. 9 [IpumeHeHne METO0B MOJEKYJIIPHON T'EHETHUKU B 2 0,5
pPAacTEHUEBOJICTBE U )KUBOTHOBOJICTBE
Uroro: 32 8

4.4. IlpumepHasi TEeMAaTHKA KYPCOBBIX NPOEKTOB (PadoT) - ne npedycmomperno OIIOII.

5. Opraﬂmaunﬂ CaMoOCTOATEIbHOM paﬁoTbl oﬁyqaloumxca Mo TMCIHMIIJIMHE

5.1. Tunbl caMOCTOSATEJIbHOM PAa0OTHI U €€ KOHTPOJIb

Tun camocTosAATeJIbHOU PadOTHI dopma obyueHus Texkyumii KOHTPOJIb
OyHas 3a04Has

[IpopaboTka maTepuana JEKIUH, 40 TECTUPOBAHUE

MOJTOTOBKA K 3aHATUSIM 96

CaMOCTOSITEIbHOE N3YyYEHUE TEM 8 TECTUPOBAHUE

Pedepar 20 12 3alUTa

KoHTposnpHble paboThl 12 20 3amuTa
Bcero yacos: 80 128

5.2. Y4yeOHO-MeTOANYECKHME MATEPHAJIBI JI1 CAMOCTOATEJIbHON padoThI:



1. MroxoBa H.H. I'eneruka. Meroanueckue peKOMEHJALUMU MO CAMOCTOSTEIbHOMY H3Y4EHUIO
JUCLMIUIMHBI CTy/IeHTaM O4YHOM U 3a0uHOi ¢opMm oOyuenus /H.H. {rokoBa — Tromens: ®T'BOY
BO T'AY Cesepunoro 3aypanbs. — 2017. — 56 c.

2. TioxoBa H.H. I'eneruka. 3agaHusi 11 KOHTPOJIBHOM PabOTHI CTyJE€HTaM 3a0UHOM (OpPMBI
obyuenus /H.H. [rokoBa — Tromens: ®I'BOY BO I'AY Cesepnoro 3aypanbs. — 2017. — 25 c.

5.3. TeMbl, BLIHOCMMbIE HA CAMOCTOATEIbHOE H3YyYCHHUE:

Paznen 2. IluTojioruyeckue OCHOBBI HAC/IeCTBEHHOCTH. MUTO3 U Meiio03.

. Knnerounoe ctpoenue opranu3moB. CTpoeHUE KIETKH.

. SIIpo KIIETKH, €ro CTPOEHHE.

. Hucno u mopdonorust xpomocom. [lousiTHe 0 KapuoTune.

. MUTOTHYECKUI UK KJIETKH. Pa3bl MUTO3A.

. XapaKTepUCTHKa PEAYKIIMOHHOIO JIEJIEHUS Mei03a.

. XapaKTepuCTHKa SKBALlMOHHOIO JIeJIEHUs Meo3a.

. OCHOBHBIE OTIMYMS Mei03a OT MUTO3a.

. MUKpOCIIOpOreHe3 U MUKPOTraMeTOr€HeE3 y PACTCHUM.

. Meracnoporenes (MakpocoporeHe3) 1 MeraraMeToreHs (MakporaMeToreHes) y
MTOKPBITOCEMEHHBIX PaCTEHHI.

10. JIBoitHOE OMJIOAOTBOPEHUE Y MOKPHITOCEMEHHBIX PACTEHUM.

Pazgen 3. 3akoHOMepHOCTH HAC/Ie/I0BAHUS IPU3HAKOB NPH BHYTPUBH/10BOI
rudpuan3anuu.

1. AnnensHOe B3auMojielicTBE reHoB. [1oHOe 1 HenoIHoe TOMUHNPOBaHUE.

2. Monorubpunnoe ckpenuBanue. JOMUHAHTHOCTD U PEI[e€CCUBHOCTD.

3. 3axoH eaAMHOOOpa3us THOPUIOB MTEPBOro MOKOJIECHUS, 3aKOH pacIleNIeHU s THOPUI0B BTOPOTrO
MTOKOJICHMSL.

4. JIurnObpuiHOE CKpelIMBaHue. 3aKOH HE3aBMCUMOT'0 HACIeIOBAHHS TTPU3HAKOB.
5. HeamenepHble TeHbl. THOBI B3aUMOICH CTBHUSL.

6. HacnenoBanue npru3HakoB 11O THIy JIIHACTa3a.

7. HacnenoBanue npru3HaKkoB IPU MOJUMEPHOM B3aUMOJIEHCTBUU T'€HOB.

8. KymynsTHBHAS ¥ HEKYMYJIATUBHAS TOTUMEPHSL.

9. HacnenoBanue Npu3HaKoB IPU KOMIUIEMEHTAPHOM B3aUMO/IEH CTBUU T'€HOB.
Pa3nen 4. XpomocoMHasi TeOpHUs HACJIEACTBEHHOCTH.

1. ITonoBBIE XPOMOCOMBI U PACILEIIEHUE 110 MOJTY.

2. Teopuu onpenesieHus noia.

3. HacnenoBanue mpu3HaKoB, CLIEMJICHHBIX C TIOJIOM.

4. HacnenoBaHue npy HENPABUIILHOM PACXO0XKAEHUH MOJOBBIX XPOMOCOM.

5. HacnenctBeHHble 3a00J1€BaHMs], CBA3aHHBIE C HEMTPaBUIIbHBIM PAaCX0XKIEHUEM MOJIOBBIX
XpOMOCOM IIpH MEN03€.

6. I'pynnel cuemienns reHoB. 11oJHOE ¥ HETIOJIHOE CLIETIEHUE TEHOB.

7. BennunHa KpOCCUHIOBEpA.

8. CueryieHHOE HaclleI0BaHUE U COCTaBJIECHUE T'€HETUYECKUX KapT XPOMOCOM.
Paznen 7. MoJieKkyasipHbIe OCHOBBI HACJIEACTBEHHOCTH.

1. CTpoeHune HyKIEMHOBBIX KHCIIOT.

2. Mogens ctpyktypsl JHK. Penmukanus JTHK, ¢pepmenTs! pernmkanuu.

3. PHK xak renernueckuii Matepuai u ee peniaukanus. [ eneTnaeckuii Kox.

4. Tunet PHK. O6paTtHasTpanckpunius. CTpyKTypa T'eHa y po- U DYKapuoT.

5. PacrionoxeHne reHoB B XpOMOCOMaX.

6. OCHOBBI T€HHOW NHXEHEPUU. METO/bI BBIIEIEHNS U CUHTE3a FEHOB.

7. Ilonsatue o reHHbIX BeKTOpax. [IpsiMble MeTObI IepeHOoca reHOB (MUKPOHHBEKIIHS,
ANEKTPOIIOpAIHs, OMOOAIITUCTUKA U P.).
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8. Obecneuenue 2 eKTUBHOM IKCIIPECCHU KJIOHUPOBAHHBIX T'€HOB. JloKazaTenbCcTBa
UHTETPaLUU Uy KEPOAHBIX FeHOB. J[OCTHKEHUS FTeHETUYECKON HHKEHEPUH.

9. MonekynsapHoe MapkupoBaHue. [ eHOMHbIE OMOIMOTEKH.

10. ITonsiTHE O METOAX MOMyUYEHUSI PEKOMOMHAHTHBIX O€JIKOB C TOMOIIbIO DYKapUOTUYECKUX
CUCTEM.

11. OcHOBBI MUKPOOH OJIOTMUECKOTO MMPON3BOICTBA TEHETUYECKU MOTUDUITTPOBAHHBIX
OpraHU3MOB, IIPOMBIIIIJICHHOTO CHHTE3a OEIIKOB MPU y4aCTUH PEKOMOMHAHTHBIX
MHUKpPOOPTraHU3MOB.

12. SIBneHne HEXpPOMOCOMHOM HACJIEACTBEHHOCTH. [ nacTniHas HacIeaCTBEHHOCTb.
MuTtoxoHapuaibHas HaCIEICTBEHHOCTD.

5.4. Temsl pedepartoB:

Pazgen 5 HacnencTBeHHasi M HeHacJIeICTBeHHasi H3MEHYMBOCTh

1. Tunsl ”3BMEHYUBOCTH.

2. MonudukanroHHas U3MEHUNBOCTh. HopMa peakiiuu reHotura.

3. OnTOrenernyeckas aganrauus. JnurensHpie MoaupUKaLIIY.

4. HacnencTBeHHAS N3MEHUHBOCTD, €€ THIIEL.

5. KomOuHaTHBHAs U3MEHUYMBOCTh, MEXaHU3MbI €€ BOSHUKHOBEHUS, POJIb B 3BOJIIOLIMU U
CEJIeKIUH.

6. MyTtanonHast ©”3MEHYMBOCTb. OCHOBHBIE MOJIOKEHUSI MyTallMOHHOM Teopuu I'. ne @pusa.
7. CrioHTaHHBI MyTareHe3. BiusiHue reHotumna u GU3n0JIOrHYecKOro COCTOSHUS Ha
CIIOHTaHHYIO MYTaOUJIbHOCTb.

8. Ilpsimble 1 0OpaTHBIE MYyTaIUH.

9. 3aKOH rOMOJIOTUYECKUX PSAAOB B HacjuencTBeHHOM n3menunBoctu H.M. BaBuiiosa.
10. UanynupoBaHHbie MyTanuu. OU3nyecKrue 1 XUMUYECKHE MyTareHHbIE (PaKTOPHI.
11. Knmaccuuxanmst mytanuii. I3MeHeHUs: CTPYKTYpbl XPOMOCOM.

12. I3meHeHue cTpyKTypbl reHa. ToukoBbIe MyTallUN.

13. CnBur pamku cuntbiBaHus. Penapanus nospexaennoit JJHK.

Paznen 8 3nayeHne nony/IAMOHHON U IKOJIOTHYECKOH FreHeTHKHU B CeJIeKIMHI
pacTeHuil U ) KMBOTHBIX

1. ITonATHE O MOMYIALUAX: JIOKAJIBHBIE MOMYJISINN, MEH IEJIEBCKUE OIS,
MAaHMUKTUYECKHE MOMYJIISILIH.

2. I'enetnyeckasi TeT€pPOreHHOCTD MOMyJsiuil. ['enodonm.

3. BHyTpUn oMy IsSIIHOHHBINA TeHETUYeCKUN TOTUMOP(DU3M.

4. 3akon Xapnu-BaitnOepra.

5. MyTtauuoHHbIe Tpouecchl B nonyiasauuu. IIoHsaTHs 0 reHeTnueckoM rpyse.

6. EcrecTBeHHbII 0TOOp B MOMYJISALUAX, KAK OCHOBHOM ()aKTOP IBOJIIOLUHN HOMYJISILIUA.
AnanTuBHas IGHHOCTh TEHOTHUIIOB U MOHATHE 0 K03 dunnmeHTe ordopa.

7. I'eHeTHKO-aBTOMATUYECKHE ITPOLIECCHI B MOMYJISALUAX (Apei( reHoB).

8. BiusHue uzomsuuu (reorpaduyeckoii, 6M0I0rn4eckoi, S5KOJIOTHYeCcKoi) Ha CTPYKTYPY
MOMYJIALIUHA.

9. Murpanus u ee BIMSHUE Ha CTPYKTYPY MOMYJISIIHAM.

10. 'eneTnyeckuii romeocTa3 ¥ MOJIMMOPGU3M MO YIISIUH.

6. ®oHI OLEHOYHBIX CPEeICTB /ISl MNPOBeJAeHHS TPOMEKYTOYHOH aTTeCcTaluu
00y4arommxcs Mo JMCHUILIHHE

6.1 IlepeuyeHb KOMIETEHUMH M OLICHOYHBIC CPeICTBA HHAMKATOPA AOCTH/KCHUS
KOMIIEeTeHIUH



Koo Nupukarop HaumenoBanue
conne- OCTIKEHIA [lepeueHb nIaHUPYyEMBIX pE3yIbTATOB OLEHOMHOrO
00y4YeHHS 110 U CITUTIIINHE
meHyuu KOMIIETCHIIUU CpeAcTBa
N/1-8onk-1 3namo:
[Ipumenser -OCHOBHBIE T€HETHUECKHE TTOHSTHS,
OCHOBHbBIE Ymemo:
TEeHETHYECKHE -IIEMOHCTPUPOBATH 3HAHUE TEHETUY €CKUX TECT
MIOHSATHS, MPOLIECCOB;
OIK-1 JIEMOHCTPUPYET Bnaoems:
3HaHUE -OCHOBHBIMH TEHETUYECKMMHU METOIaMH
TeHETHYECKUX ONHMCAHMS U UJICHTU PUKAIIUHA PACTECHUI
MPOIIECCOB B
o0yacTu
npo¢eccroHaIbHON
JeSITeIbHOCTU

6.2. IlIkajapl oleHUBAHUSA

IIkana oneHMBaHUs TECTHPOBAHMS HA 3a4eTe

% BBINOJHEHUS 321 AHUA Pe3yabTar
50 -100 3aYTEHO
MeHee 50 HE 32U4TEHO

6.4. TunoBbie KOHTPOJIbHBIE 32]aHUSI HJIU HHbIC MaTePHAJIbI:
VYka3aHbl B IPUITIOKEHNH 1.

7. IlepeyeHb OCHOBHOM U JONOJHUTEJIbHON Y4eOHOH JUTepaTyphbl, HeOOX0AUMOM 115
OCBOEHMS TUCHHUILINHBI

a.) ocHoGHas Tumepamypa
1. buoTtexHonorus: yueOHUK U NPAaKTUKYM Julsl By30B / mox pepakuuei H. B. 3arockunon, JI. B.
Hazapenko. - 3-¢ uzn., ucnp. u non. - Mocksa: M3znatensctBo HOpaiit, 2020. - 381 c. - Tekcer:
HEMOCPECTBEHHBIN.
2. XKyuenko A.A. I'eneruka / A.A. XKyuenko, F0.JI. I'yxoB, B.A. Ilyxanbckuii. - M.: KonoC. -
2003. - 480 c.
3.'ynaes I'.B. I'eneruka / I'.B. I'ynses. - M.: Hayka. - 2012. — 351 c.

4. CenbckoxossiiicTBeHHas ouotexunosorus: Yueonuk / B.C. [lleenyxa [u ap.]. - M.: Beicm. mk.
-2013.-4l6-c.

0) OonoaHumenvHas umepamypa
1. Kaprens H.A. I'enetnka [DIEKTpOHHBIM pecypc|: SHIMKIONEIUYecKuil cinoBaps/ Kaprensb
H.A., MakeeBa E.H., Me3enko A.M. - DneKTpoH.TEKCTOBbIE AaHHbIEe. - MuHCK: benopycckas
Hayka, 2011. - 992 c. - Pexxum mocrymna:http://www.iprbookshop.ru/10080. - 55C «IPRbooksy.
2. Crernuii B.H. LluTorenetrka sBagtoOHHOTO Iporecca [DJIeKTpOHHBIH pecypc]: y4el. - MeTox.
nocodue - DnekTpoH. AaH. - Tomck: TI'Y, 2013. — 168 c. - Pexxum gocryna: https://e.lanbook.
com/book/44898.



http://www.iprbookshop.ru/10080
https://e.lanbook/
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3. Epmumiia A1 T'eHeTnuecku MOmu(UIIMPOBAHHBIE OPTaHU3Mbl B OM00€30MacHOCTh [ DNEKTPOHHBIH
pecypc]: MoHorpadus - Dnekrpon.aad. - Munck: 2013. — 171 c. - Pexxum goctyna:
https://e.lanbook.com/book/90602.

4. I'ynsies I'.B. I'enetuxa / I'.B. I'ynses. - M.: Konoc. -1984. — 351 c.

5. I'ynses I'.B. CnoBapb TepMUHOB N0 T€HETHUKE, LIUTOJIOTUH, CEJIEKI[MHU, CEMEHOBOJCTBY U
cemenoBenenuio / I.B. I'ynse, B.B. Manpuenko. - M.: Poccenpxo3uzaar. - 1983. — 240 c.

6. JlapueBa C.X. IIpaktukym mo renerumke / C.X. JlapumeBa, M.K. MykcunoB - M.:
Arpompommzaart. - 1985. — 288 c.

7. Ilyxansckuii B.A. Beenenue B renetuxy /B.A. ITyxansckuii. - M.: KomocC. - 2007. — 224 c.

8. BanoBa C.B. IIpaktukym no reneruke / C.B. Banosa, JI.W. JlonronBoposa, .B. TToromnkas,
H.A. ®ecenxo, JI.C. bonpmakosa. - M.: PTAY-MCXA. - 2007. — 254 c.

9. Eppemona B.B. I'enernka / B.B. Edpemona, 10.T. Aucrosa. - PoctoB-Ha-/lony: ®denukc. -
2010. 248 c.

10. XKumyneB N.®. O6mas u monekysipaas reneruka / U.@. Xumynes. - HoBocubupck: usa.
HoBocubupckoro yausepcurera. - 2007. — 458 c.

11. ApxumnoB b.A. OcHOBBI reHeTUKH [ DNEeKTPOHHBIN pecypc|: yueOnoe mocodue/ Apxumos b.A.,
MockoBkunHa A.I'., Opnoa H.U. - DnekTpoH.TekcTOBBIE JaHHbIE. - M.: MOCKOBCKHIT TOPOJICKOI
nearoruaecKuit YHUBEPCHUTET, 2010. - 240 C. - Pexxum JIOCTyTIA:
http://www.iprbookshop.ru/26544. - 35C «IPRbooks».

12. CaBuenko B.K. IluToreneruka: reHeTrka OMOTHYECKUX cOOOIIECTB [DIEKTPOHHBIN pecypc]:

MoHorpadus - DneKTpoH.AaH. - MuHck: benopycckas Hayka, 2010. — 270 c. - Pexxum gocryna:
https://e.lanbook. com/book/90636.

13. OcHOBBI TeHETHKH [DNEKTPOHHBIA pecypc]: ydyeOHOe mocobue/ - DIeKTPOH.TEKCTOBHIE
JlaHHBIE. - Komcomonbck-Ha-Amype: AMypckuii T'yMaHUTapHO-TI€JarOru4eCKui
roCyAapCTBEHHBIN YHUBEPCUTET, 2012. - 145 C. - Pexum JOCTyMa:
http://www.iprbookshop.ru/22281. - 55C «IPRbooks».

8. [lepeueHn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
https://e.lanbook.com DBC «Jlaub»
http://www.iprbookshop.ru 29BC «IPRbooks»
https://elibrary.ru siexkrponHast HayuHasi OHOIHOTEKA
https://rusneb.ru HarmoHambHAs 3JIEKTPOHHAS OUOIMOTEKA
https://www.litres.ru snektponnas 6udsimoreka JlutPec
WWW.ISL.ru - poccuiickast rocyaapcTBeHHas OUOIMOoTeKa
www.nlr.ru - poccuiickast HalMOHaIbHAsE OMOJIMOTEKA
WWW.NNS.ru - HarroHanbHasE SJIEKTPOHHAsE OMOJIMOTEeKa
www.plantgen.com

. www.BiblioFond.ru

. www.online-knigi.com

. www.biofile.ruwww.fao.orq

. PlantBreedingTrainingNetwork-http://passel.unl.edu
. http://ru.wikipedia.org/wiki

. http://www.agrobiology.ru sxypuan

. http://www.cnshb.ru

9. MeToauyecKkue yKa3aHus /151 00y4AIO MM XCS 0 0CBOEHHUIO TUCHUIJINHBI


https://e.lanbook.com/book/90602
http://www.iprbookshop.ru/26544
https://e.lanbook/
http://www.iprbookshop.ru/22281
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://elibrary.ru/
https://rusneb.ru/
https://www.litres.ru/
http://www.plantqen.com/
http://www.bibliofond.ru/
http://www.online-kniqi.com/
http://www.biofile.ruwww.fao.orq/
http://ru.wikipedia.org/wiki
http://www.agrobiology.ru/

4.

HrokoBa H.H. I'enetuka. MeTonuyeckue pEeKOMEHAAUUU MO CAMOCTOATEIBHOMY H3YyYEHUIO
JUCLMIUIMHBL CTY/IeHTaM O4YHOM U 3a0uHOi ¢opm oOyuenus /H.H. J{rokoBa — Tromens: ®T'BOY
BO T'AY Cesepunoro 3aypanbs. — 2017. — 56 c.

HiokoBa H.H. I'eneruka. 3agaHust Ajii KOHTPOJIbHOW pPabOTHI CTYJEHTaM 3a04HON (hOpMBbI
obyuenus /H.H. [rokoBa — Tromenb: ®I'BOY BO I'AY Cesepnoro 3aypanbs. — 2017. — 25 c.
Cnaiig-nexiun, noaroropieHasie H.H. JltokoBoii.

Bormpocsl k cobeceoBaHuIoO 10 pasjiesiaM AU CIUILIMHBI, cocTaBiaeHHbie H.H. JItokoBoii.
TecToBble 3a1aHM 111 CAMOKOHTPOJIS MO AU CHUILIMHE, noArotoBiaeHHbie H.H. /{rokoBoii.

10. [lepeuens nHGOPMALMOHHBIX TEXHOJIOTHIl — He mpebytomcs
11. MaTepuaibHoO-TeXHHYECKOe o0ecnedeHne TUCHUIIINHBI

I[JISI HpOBe,HeHI/ISI 33.H$ITHI>'I 110 JUCHUITIINHE I/ICHOJIb3y10TC$[I

-ayZAMTOPUH, OCHALLICHHBIE MYJIbTUMEIUHHBIM 000pYy10BaHUEM

-TE€CTHI I10 KOHTpOJIIO OCHOBHBIX pa3H€JIOB IO CHUIIJINHBI

-IpUOOPBI: OMHOKYJISAPHI, BECHI AJIEKTPUIECKUE, DIIEKTPOHHBIE, MUKPOCKOIIBI, IITKa( BBITSKHOM.
-MHBEHTaph: OPUTBBI, MUHIETHI, CHUPTOBKHU, Pa3HOCHI, XOJOAUIBHHUK, IPEAMETHBIC U TOKPOBHBIE
CTEKJIa | JIp.

-MaTepI/IaJ'IBIZ JKHUBBIC paCTeHI/Iﬂ, JKHNBOTHEIC

-XMMHYECKas TIocyaa

-ClIal - TeKIINH.

12. Oco0eHHOCTH OCBOEHUSI AUCHUNIHHBI JJIs HHBAJIUA0B U JHI ¢ OTPAHHYEHHBIMHU
BO3MO’KHOCTSIMH 3/10POBbs

OOyueHne o0Oy4arOUMXCd C OrPAaHUYCHHBIMH  BO3MOXHOCTSAMHU  3J0pPOBbS  IpHU
HEOOXOJIMMOCTH OCYILECTBJISIETCSI Ha OCHOBE aJaNTHPOBAHHOM paboueil mporpaMMbl C
UCTOJb30BAaHUEM  CIIELMAJbHBIX METOJOB OOydeHHs U JAMJAKTUYECKHMX MaTepuasos,
COCTABJIEHHBIX C YYETOM OCOOEHHOCTEH NCHUXO()U3UYECKOro pa3BUTHS, HHIUBUAYAIbHBIX
BO3MOXXHOCTEH M COCTOSIHHSA 3/I0POBbSI TAKUX 00y4aromuxcst (00yJaromierocs).

B nensix ocBoeHus yueOHOM porpamMmbl JU CHUIUIMHBI HHBAJIUAAMHU U JIMLIAMH C OTpaHUYEHHbIMU
BO3MOKHOCTSIMH 3/10pOBbsI 00€CIIeurBaeTCs:

* JUIA WHBAJUAOB U JIUI] C OTPAaHUMYEHHBIMU BO3MOXKHOCTSMHU 3JI0pPOBbS IO 3pEHHIO:
pasMelleHne B JOCTYNHBIX i1 00yJaroIUXcs, SBJISIOLIMXCS CIENbIMU WIM CIa00BUIALIMMH,
MecTax M B aJJalTUPOBAHHON (hopMe CpaBOUHON MH(OPMAIIUK O PACIMCAHUN YUEOHbIX 3aHATUH;
IIPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOLIEr0 O0y4aroueMycs HEOOXOJUMYIO IMOMOIIb; BBITYCK
aJbTEPHATUBHBIX (POPMATOB METOAMYECKUX MaTepuasioB (KpyHmHbIH WIpU(T WiM ayauogais),
ucrnojb3oBaHue Bepcuu caita ana crnabosupaumx OBC PR BOOKS u cneumanbHOro
mobunpHOro npuinoxenus IPR BOOKS WV-Reader (nmporpamMmbl HEBH3YyaJdbHOTO JOCTYIA K
UHpOpMaIUK, TpeJHa3HAYEHHOM 111 MOOMIIBHBIX YCTPOICTB, pabOTalONMX Ha ONEepaliOHHON
cucteme Android u 10S, koTopast He TpedyeT crnenraIbHO 00YYEHHOTI'0 aCCUCTEHTA, T.K. JIFOJHU C
OB3 mno 3peHuto paboOTalOT CO CBOUM YCTPOWCTBOM IPUBBIYHBIM CIIOCOOOM, HCIOJIB3YS
ClielMaJIbHbIC IITATHBIC TPOrPAMMBI [T HE3pAYHX JIto/iei, ¢ koTopeiMu [PR BOOKS WV -Reader
HMMEET MOJIHYI0 COBMECTUMOCTB);

* JUI1 MHBAJUAOB M JMIl C OrPAaHMYEHHBIMM BO3MOXKHOCTSAMH 3J0POBbS IO CIYXY:
Ha/JIeKAIMMH 3BYKOBBIMU CPEJCTBAMHU BOCIPOM3BEACHUE HH(OPMAIIHH;

* Ul MHBAIMIOB M JIMI C OrPAaHMYEHHBIMH BO3MOXHOCTSAMH 3[0POBbs, HMEIOLIMX
HapylIeHUs OMOPHO-IBUTATEIBLHOI'O almapara: BO3MOXXHOCTh OECHpEensTCTBEHHOTO J0CTyIa
oOyyaronmxcs B yueOHbIe TIOMEIEHHS, TyaJeTHble KOMHATHI U ApYTrHe MOMEeNeHHs Kadenpsl, a
TaKXe NMpeObIBaHUE B YKa3aHHBIX  [OMEIECHUSX.



O6p330BaHI/Ie O6y‘laI-OI_HI/IXC$I C OrpaHMYCHHBIMU BO3MOXHOCTAMU 3J0POBbA MOXKCT OBITh
OpPraHu30BaHO KaK COBMCCTHO C JPYIrHMHU O6y‘~IaI-OHII/IMI/IC${, TaK U B OTACJIBHBIX I'pylIiax HUJIU B
OTACJIbHBIX OpraHu3anusx.
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MuHHCTEPCTBO celbcKOro xo3sucTBa Poccuiickon denepannu
®I'BOY BO I'ocynapcTBeHHBIN arpapHblii yHUBEpCcUTET CeBEpHOTro 3aypaibs
ATpOTEXHOJIOTUYECKU UHCTUTYT
Kadenpa obmieit Ononorun

P®OH/I OHEHOYHbLIX CPEJICTB

M0 Y4eOHOU THUCIUIUIHHE

I'eneTnka

JUTSL HAIIPaBJICHUS TIOJITOTOBKU
35.03.04 «ArpoHomusi»

[Tpoduns «ArpoHOMUS»

VYpoBeHs BbIcIIero 00pa3oBaHus — OaKkagaBpuaT

Pa3zpaboTtuuk: droxosa H.H., mpodeccop kadeaps obiei Onoiaorum, 1. .-X. H.

VYTBepkIeHO Ha 3aceTaHnuu Kadeaphl
npoTtokod Ne 5 ot «05» urons 2022 r.

3aBeayromuii Kadeapoit (’&f"/“‘—’/ A.A. Jlsmies

Tromens, 2022



KOHTPOJIBHBIE 3AJJIAHUSA U UHBIE MATEPUAJIBI OEHKH
3HAHUIi, YMeHHUii, HABBIKOB H (MJIH) ONBITA IeATEJILHOCTH, XapaKTepU3yK0Ine
Tanbl (JOPMHUPOBAHMS KOMIIETEHIMIA B MPoLiecce OCBOEHM S JUCIUIIINHBI
I'EHETHKA

BOHDOCI)I AJI TECTUPOBAHMUA
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Kak Ha3pIBaeTCs HayKa, U3ydarolias HaClIeACTBEHHOCTh U U3MEHUYNBOCTh OPraHU3MOB?
YTo MOHMMAIOT MTOJI TEPMHUHOM HACJIECTBEHHOCTh OPraHU3MOB ?
Kro pacumdposan B 1953 rony crpykrypy monekyssl JIHK?
Kak Ha3bIBalOTCS reHbl, yHACIeJOBaHHbBIE OPraHU3MOM OT POAUTENEH?
Kakoii mpouecc Ha3pIBatOT KPOCCUHTOBEPOM?
Kak HaspiBaeTcst aeneHue sapa KIETKM IMyTeM IEpEeUIHYpPOBbIBaHUs 0e3 o0pa3oBaHUs
BEpETEHA JeJICHUS?
YTo NOHMMAIOT O] TEPMUHOM XpoMocoma?
Yro Takoe miazmuaa’?
BriGepute cocTaBHbIe YacTu HyKJIeoTHIA?
. IIpyHIMI KOMIIJIEMEHTapHOCTH TJIACUT, YTO?
. Kak coenunens! azotuctsie ocHoBaHMs onHoM u3 nene JJHK ¢ a30THCTBIMU OCHOBaHUSAMU
JIpyrou nenu?
UTo moHMMAIOT MO peKOMOUHAIINEH?
Kak Ha3bIBalOT COBOKYIHOCTh XPOMOCOM, KOTOpasi XapakTepHa JJIsl KJIETOK JaHHOro BUaa?
Kak Ha3bIBalOT OpraHusM, B T€HOTUIIE KOTOPOr0 COAEPKATCS Pa3HblE AJIJIEIN OJHOrO reHa?
Kakas yacTb reneTHueckoi HH(OpMaLUHY TOCTYNAET B JOUEPHUE KIETKH KOXKH YEI0BEKa MU
UX Pa3MHOXECHUM ?
B uém 3akmogaercst 6M0J0rH4ecKoe 3HaUYeHHE OIIIOI0TBOPEHUS?
Ha kakoii ctaauu Mmeio3a TOMOJIOTHYHBIE XPOMOCOMBI OTTAJIKMBAIOTCA M OTXOAST K
nosocam?
Kak Ha3bIBaIOT Ipolecc pa3BUTHS MOJTOBBIX KJIETOK?
UYro Takoe MeTaneHTpuieckas opma XpoMOCOMBI?
Kak Ha3pIBaeTCs COBOKYMHOCTh BHEIIHUX MPU3HAKOB OpraHu3Ma, cpOpMHpOBaBLUIMXCS IPU
B3aMMO/ICH CTBUHU HACIIEICTBEHHBIX (PaKTOPOB U (DaKTOPOB BHEIIHEH Ccpebl?
Kaxk onpenensiercst cnenuuuHOCTh KaXa0ro Hykiaeotuaa B mosiekyie JJHK?
Kaxoli TI penuKanyy noxy4nJl Ha3BaHue MOJIYyKOHCEPBAaTUBHOIO?
HazoBuTe xuMudeckue coeiMHeHUs, BXOAA1I1e B cocTaB MojiekyJisl JIHK?
[Ipouecc nepenuceiBanus reseTuueckoi nudopmanuu ¢ mosiekynsl JJHK na monexyny PHK,
T.¢. cuHTe3 u-PHK, naswiBaercs?
Y10 Takoe reHeTUUYECKUI Ko ?
YT0 TaKkoe TOTUIIOTEHTHOCTb?
YTO TaKOE€ aHTUTE€HBI?
HasoBute cBolicTBa reHeTHYECKOro kojaa?
N3 xakux craguid COCTOMT TPaHCKPUITLIHS?
Kak Ha3zpiBaercs npouecc nosiBinenus Bo F2 nokoneHnuu rudpusoB ocodeit ¢ 6oiiee CUIbHBIM
i OoJiee c1abbIM KOJIMYECTBEHHBIM BBIPAXKEHUEM ITPU3HAKA, YEM Y POAUTENeH?
Korzaa mosioBsie XpOMOCOMBI HE Y4acTBYIOT B Ilepeziaue reHHoi nadopmaruun?
Kak Ha3bIBalOTCSI OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI 3YKapUOTUYECKON KIETKHU?
Kaxue n3BecTHBI CIOCOOBI MOCTYIIIEHHUS BEIIECTB B KJIETKY?
Kak 0Ge3 3aTpaT sHepruu nocTynarmT BEIeCTBa B KIETKY?
. Kak nponcxoaut TpaHCcopT BENIECTB B KJIETKY ¢ 3aTpaToi sHeprun ATD?
. UTO NOHMMAIOT MOJT TEPMUHOM SHAOLUTO3?
. Kakue u3 opranonioB sBist0TCSA 00LIEr0 Ha3HAUEHUS?
. Kakue u3 opranonioB ABISAIOTCA CHELUAIBHOIO Ha3HAUYEHUs?
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Kakue opranouipl OTHOCATCS K MEMOpaHHBIM?

Kaxue opranonipl OTHOCATCS K HeMeMOpaHHbIM?

Kaxk Ha3pIiBaroTCsl OpraHouibl aHAOOJIMYECKON CHCTEMbI KICTKH?

I'ne pacnonaratorcst pubocombl?

I'ne 3akonupoBana uadopmaius o crpykrype p-PHK u 6enkor pudocom?

Kakue ¢pynkunn y pubocom?

Kak Ha3bIBatOTCS CTPYKTYpHBIE KOMIOHEHTHI DI1C?

YT0 OTHOCUTCA K CTPYKTYPHBIM KOMITIOHEHTaM KoMIuiekca [ onbku?

Kaxune @pynkuun y kommekca ['onpmpxu?

Kak xapakTepusyroTcs nepBHUHbIE TU30COMBI?

Kak Ha3bIBalOTCS CTPYKTYPHBIE KOMIIOHEHTBI MUTOXOHIPHi1?

Kakue ¢pyHKINN Y MUTOXOHIPHIA?

Kakwue atansl y sHepreTuueckoro ooMena?

Kakue peakiiuu moAroToBUTEILHOTO 3Tana 3HepreTuyeckoro ooMena?

Kakwue peakiuu y aHa’spoOHOro 3Tarna 3HepreTuyeckoro oomena?

I'te mpoTekaeT aHa’pOOHBIN ATAIl IHEPreTUUECKOro ooMeHa?

Kakue peakiuu y aapoOHOro 3Tara 3HepreTuueckoro oomena?

W3 yero cocTouT XUMHUYECKUI cOCTaB KapuoJuMQbI?

N3 4yero cocTouT XMMUYECKUN COCTaB SIAPBIIIKA?

W3 yero cocToUT XUMHUYECKUN cOCTaB XpoMaTuHa?

Kakune pynkuuu y kapuomumsi?

Kakue pynkuuu y sapbpimiek?

Kaxue ynkuuu y sinpa?

Kakue cTpykTypHBIE KOMIIOHEHTHI y MeTa(a3Hol XpOMOCOMBI?

Kak pacunThIBalOT IEHTPOMEPHBIN HHIEKC?

Kakue xapakTepHble IpU3HAKU ITPOKAPHOTOB?

Kaxk npencraBien reHeTH4ecKui anmapaT NpoKapuoToB?

UeMm xapakTepu3yeTcs TOMO3UTOTHBIN opranu3m?

Kak xapaxrtepusyercst Hykyieoun?

Yro Takoe 3akoHbl Menpaensa?

Yro Takoe JTOMUHUpPOBaHUE?

Yto Takoe anienbHble FeHbl?

JleranbHbIE aJyIeN IPH MPOSBICHUU B ()EHOTHIIE BBI3BIBAIOT?

Kak Ha3biBaeTcs pa3BUTHE U3 HEOIUIOAOTBOPEHHOI O stiflia?

Uem xapakTepusyercs peleCCUBHbBIN T'eH?

Kak HasbIBaercs siBiieHHE, Korja Ha (pOpMHUpOBAHUE OIHOTO MPHU3HAKA BIMSET HECKOJIBKO
SKBUBAJICHTHBIX IIap F€HOB?

Kax Ha3bIBalOTCs I'eHbl, HE NPOSBIAIONE COOCTBEHHOI'O JAEHCTBUS, HO YCHUJIMBAIOIINE WIIN
ocnabssrore 3(GEeKT AeUCTBUS APYTUX T'€HOB, BIUSIONIMX HA PA3BUTHE OINPEIEICHHOTO
IpU3HaKa?

Kaxk Ha3bIBalOT CBOMCTBO OpraHu3Ma nepenaBaTh IPU3HAKU U3 TTOKOJIEHUS B IIOKOJIeHHE?
Kaxk Ha3bIBalOT COBOKYNHOCTh BCEX MIPU3HAKOB U CBOWCTB OpraHu3zma?

Kak Ha3bIBaIOT MOJIOBBIE XPOMOCOMBI MY>KCKHX 0cobeii (XVY)?

I'enbr pacnoyiokeHbl B XpOMOCOMAaxX JMHEHHBIM MOPAAKOM. ['€Hbl, HaXoAsAIuecs: B OJHOU
XpOMOCOME, MPEACTABIIOT TPYIIy cHemIeHns. YacToTa KpPOCCHHTOBEpa 3aBUCUT OT
paccTosHus MKy TeHaMu. UTo 310 3a Teopust?

Kak Ha3bIBalOT MpHU3HAKU, KOTOpPBIE OOYCIIOBJIEHBI I'€HaMH, PACIIONIO0KEHHBIMU B IIOJIOBBIX
xpomocomax?

HacnenoBanue rpynn kpoBu cuctemsl AB( y yenoBeka 3To npumep?

Kak popmynupyeTcst 3aK0H YUCTOTHI rameT?

Kakoil nposiBisieTcst 3aK0H, €cid TeHbl, OTBEYAIOLIHE 32 Pa3BUTHE HECKOIbKUX MPHU3HAKOB,
pacrnoyioXeHsl B OAHOM XpoMocome?
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. Kak HaspiBaercs ckpemmBanue ruOpuaHoONl 0coOU ¢ 0COOBI0 TOMO3UTOTHOM MO PElECCHBHBIM
amtensam?

KosmgecTBo rpyIin cuerieHus reHoB y OpraHu3MOB 3aBUCHUT OT 4nciia’?

Kaxk mpoucxonut pacuierienne B JuruOpyuIHOM CKPEIIMBAHUU 10 KaXKI0M Tape MPU3HAKOB?

Ilpu  B3auMOAEHCTBUM JOMHUHAHTHOIO UM  PELECCUBHOIO  ajjieleid  MOposIBIsETCA
POMEXYTOUYHBIN MPU3HAK?

Kak Ha3bpiBaeTcs sBICHHE, KOTrJla OAMH T'€H HAXOIUTCS Oojiee 4eM B JIBYX aJlJIeNbHBIX
COCTOSIHUSAX?

Tun B3auMMONEWCTBUS HEANJIEIbHBIX T'€HOB, KOTJa OJWH JOMWHAHTHBIM TE€H MOAAaBIAET
JIeIiCTBUE APYroro JOMUHAHTHOIO TeHa?

Tun B3auMMOAENCTBHS HEAJUIETbHBIX F€HOB, KOI/1a P UX COYETAaHUU B OJHOM OpPraHu3Me
pPa3BUBAETCS COBEPIIIEHHO HOBOE COCTOSHUE IIPU3HAKa?

Kak Ha3pIBaeTCs reH, BHI3BIBAIOIINI HAPYILIEHHUS B PA3BUTUU OPraHW3Ma, 4YTO IPUBOJIUT €ro K
rudenu uim ypoacTBy?

Kak Ha3bIBaloTCs MpU3HAKH, KOTOPbIE 00YCIIOBIEHBI T€HAMH, PACIOI0KEHHBIMH B TIOJIOBBIX
XpoMocoMax?

UTto Takoe OHCEKCyanbHOCTh?

Kak Ha3bIBaeTcs KOJIMUYECTBO I'€HOB B ralllIONIHOM Ha0ope, XapakTepHoe /Ui Buaa?

Kak Ha3bpIBarOTCA reHbl, BAUSAIOIIME HAa Pa3BUTHE NMPU3HAKA U JIOKAJIM30BAHHBIE B PA3HBIX
napax roMOJIOTHYHBIX XpOMOCOM?
. Kak Ha3pIBaeTCcs MECTOMOI0KEHHE IS B XpoMocome?
. Kakue u3BecTHbI BU/Ibl BHYTPUAJUIEIBHOIO B3aUMO/IEH CTBUS T€HOB?
. Uem xapakTepusyercs sBJICHHE CBEPXIOMUHUPOBAHMS?
. Uem xapakTepusyercs sIBJICHUE KOJOMUHUPOBAHHUS?

100. Yewm xapaxTepusyercs sIBJEHHE KOMILJIEMEHTapHOCTHU ?
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1. Yewm xapakTepusyercs siBJieHUE ducTa3a?

102. Yewm xapakTepusyercs SBICHHE MOJIUMEpPHH?

103. Yem xapakTepusyercs SBICHHE MICHOTPOITUH?

104. TI'ne pacmoio’KeHbl FeHbl Pa3HBIX aJlJINIbHBIX Hap IPH CLENIeHUN?

105. UYro OTHOCHTCS K TIEPBUYHBIM MOJIOBBIM MPH3HAKaM?

106. Uro OTHOCHTCS K BTOPHYHBIM TTOJIOBBIM ITpU3HAKaM?

107. Kaxue xapakTepHbIE YepThI Y IPHU3HAKOB, O PAHUYEHHBIX MTOJIOM?

108. I'me HaxoAsATCA I'eHBI, OTBEYAIOIINE 32 PAa3BUTHE MPU3HAKOB, KOHTPOIUPYEMBIX ITOJIOM?
109. UYewm xapakTepu3yeTcsi TOMO3UTOTHBIM OpraHnnu3m?

110. Yto Takoe TOMHHUpPOBAaHHE?
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1. Yro Takoe annenbHbIE T€HBI?

112. JleranbpHbIe ajjieNy Py TPOSIBICHUH B ()EHOTHIIE BHI3BIBAIOT?

113. Kak Ha3pIBaeTcs pa3BUTHE U3 HEOIJIOJOTBOPEHHOTO stifria?

114. Yem xapakTepusyercs peLleCCUBHBIN reH?

115. Kak Ha3bIBaeTcs siBlIeHUE, KOra Ha (POPMUPOBAHUE OJITHOTO IPU3HAKA BIHUAET HECKOIBKO

OKBUBAJICHTHBIX I1ap I'€HOB?

116. Kak Ha3pIBaOTCS I'€HBI, HE TPOSIBIISIFOIINE COOCTBEHHOT'O JICHCTBHS, HO YCHIIMBAIOIIINE UITH

ocnaosstronye 3(GpdEeKT ASHCTBUSA APYTUX I'EHOB, BIUSIOINIMX HA Pa3BUTHE OIPEICICHHOIO
IpU3HaKa?

117. Kak Ha3bIBaIOT CBOICTBO OpraHu3Ma nepeaaBaTh PU3HAKU U3 TOKOJIIEHUS B TOKOJIEHHE?
118. Kak Ha3bIBalOT COBOKYIHOCTH BCEX MPU3HAKOB U CBOMCTB OpraHusma?

119. Kak Ha3bIBAIOT MOJIOBBIE XPOMOCOMBI MYKCKHX 0cobeit (XVY)?

120. T'eHBI PacMOJOXKEHBI B XpOMOCOMaX JTUHEHHBIM TOPSIKOM. [ €HbI, HAXOAAIIUECS B OJTHOM

12

XpOMOCOME, MPEACTABIIIOT TPYIIy CUEMIeHnsd. YacToTa KpPOCCHHTOBEpa 3aBUCUT OT
paccTosiHus MeXay reHamu. Yto 310 3a Teopus?

1. Kak Ha3bIBalOT MPU3HAKHU, KOTOPbIE 00YCIOBIEHBI T€HAMH, PACIOJIOKEHHBIMH B MOJIOBBIX
xpomocomax?



122. Kak ¢popMynupyeTcs 3aKOH YUCTOTHI raMeT?

123. Kakoli nposiBJISIETCS 3aKOH, €CJIM T€HbBI, OTBEUAOIINE 32 Pa3BUTHE HECKOJIBKUX MTPU3HAKOB,
pacIoiaoKeHbl B OIHON Xpomocome?

124, Kak Ha3plBaeTcs CKpelMBaHUE THUOpPUIHOW O0CO0M € O0COObI0 TOMO3UIOTHOM IO
peIeCCUBHBIM ajijiensim?

125. KoxuuecTBo Ipyni CUENJISHHS '€HOB Y OPraHW3MOB 3aBUCHT OT YK Clia?

126. Ilpu B3aUMOJCHCTBMM JIOMHHAHTHOTO W PEIECCHBHOIO aJUICICH TMPOSBIACTCS
MIPOMEKYTOUYHBII MPU3HAK?

127. Kak Ha3bIBaeTcsl sSBJICHHE, KOTJa OJWH T'€H HAaXOAUTCS Oojee 4YeM B JIBYX aJlJICIbHBIX
COCTOSIHUSAX?

128. Twun B3auMOMAEHCTBUS HEAJUICIHFHBIX T'€HOB, KOT/Ia OJWH JOMHUHAHTHBIA T€H MOJABISET
NeWCcTBHUE APYTrOro JOMUHAHTHOIO TeHa?

129. Twun B3auMOAEHCTBUS HEAIEIFHBIX TEHOB, KOTJa IIPU UX COYCTAHUH B OTHOM OpraHU3Me
pa3BHUBaeTCsl COBEPUICHHO HOBOE COCTOSIHME MTpHU3HaKa?

130. Kak Ha3bIBaeTcs T€H, BBI3BIBAIOUINI HApPYIIEHUS B Pa3BUTHH OpPraHMU3Ma, YTO IPUBOAUT
€ro K ru0enu uin ypoacTBy?

131. Kax Ha3pIBaroTCs NpPU3HAKH, KOTOpBIE OOYCIIOBIIEHBI TE€HAMH, DACIIOIOXEHHBIMH B
IIOJIOBBIX XpPOMOCOMaXx?

132. Yro Takoe OMCEKCYaIbHOCTH?

133. Kak Ha3pIBaeTCs KOJIMYECTBO I'€HOB B TallNIONIHOM Ha0ope, XapakTepHoe [ Buaa?

134. Kak Ha3bIBalOTCS T'eHBI, BIUSIONIME HA Pa3BUTHE MIPU3HAKA U JIOKAJM30BAHHBIC B PA3HBIX
napax roMOJOrHYHBIX XpOMOCOM?

135. Kak Ha3bIBaeTCsl MECTOMOJIOKEHHE aJIeNsl B XpoMocoMe?

136. Kaxwue n3BecTHbI BUbl BHYTPHAIIEIBHOI O B3aUMO/1EH CTBUS T€HOB?

137. Uem xapakTepus3yeTcs sIBJICHUE CBEPXIOMUHUPOBAHUS?

138. Yem xapakTtepusyercs SBICHHE MOJIUMEpPUH?

139. Yewm xapakTtepusyercs SBICHHE MICHOTPOITUH?

140. T'nme pacmoyioKeHbI TeHBI Pa3HBIX ANJICTBHBIX Tap IPH CHEIICHUH?

141. Kakwue xapakTepHble YepThl Y IPU3HAKOB, OTPAHUYEHHBIX 110JI0M?

142. T'nme HaxonsTcs TeHbl, OTBEYAIOIINE 32 Pa3BUTUE MPU3HAKOB, KOHTPOJIUPYEMBIX MTOJIOM?

143. T'nme HaxonsTcs reHbl, OTBEYAIOINE 332 PA3BUTUE TOJIAHIPUYECKUX TPU3HAKOB?

144. Kak onpenensieTcs oJI OpraHiu3Ma, COrjacHO XpOMOCOMHOM Teopun?

145. Kak onpenensieTcs oyl opraHu3Ma, COrjaacHo 0anaHcoBOol Teopuu?

146. Kaxoii Habop XpOMOCOM XapaKkTepeH JJIsi THHAHAPOMOP(HBIX OpraHU3MOB?

147. Kaxk xapaktepusyetcs cunapoma llepemesckoro—Tepuepa?

148. Kak xapakrepusyercs cuaapoma Kmaitndenrepa?

149. Kak xapakTepusyeTrcs CHHIpOMa TPUCOMUHU X?

150. Kakx MOXHO OOBSACHUTH >KM3HECTOMKOCTh JKCHCKHX 3apOJbIIIeii Ha paHHHUX dTarax
smOpuorenesa’?

151. Kakwue ocobennoctu rudbpugoornaeckoro metona I'. Mennens?

152. Kakue opraHu3Mbl Ha3bIBAOT YU CTOM JIMHUEH?

153. TI'me pacmosoXxeHbl aJieIbHbIC TeHbI?

154, Kaxo# red Ha3pIBaIOT JOMUHAHTHBIM?

155. Kakoii reH Ha3bIBaIOT PELIECCUBHBIM?

156. Kakwue cBoiicTBa y rOMO3UTOTHOI'O OpraHu3ma’?

157. Kakwue cBOWCTBa y T€TEPO3UTOTHOTO OpraHu3Ma?

158. CoBOKYMHOCTbH KaKUX F€HOB OMpPEesieT TeHOTHII?

159. CoBOKYyMHOCTH Kakux (GaKTOpOB onpenessieT GeHoTur?

160. Kakue OCHOBHBIE MMOJOKEHHS «TUMOTE3bI YUCTOTHI TaMeT»?

161. Kakwue ycioBusi OrpaHUYMBAIOT IPOSIBICHUE 3aKOHOB MeHens?

162. Jlns BBIIBIICHUS Y€ro MPUMEHSIOT aHAM3UPYIIEe CKpEIMBaHue?

163. B yem 3akmrouaercs XapaKTepHCTHKA aJIEIbHOTO UCKIIOYEHUS?



164. Kakue BUIBI MEXaJIEIbHOIO B3aUMO/1€H CTBUSI TEHOB?

165. B dyem 3akiouaercs xapakTepucTuka dpdekra monoxeHus reHa’?

166. Korna nabmrogaercs nojHOE CLENJICHUE [eHOB?

167. Korna HabmrogaeTcs HENOJHOE CLENJIeHuE TeHOB?

168. Kakue 0CHOBHBIE MMOJOXKEHHUS XPOMOCOMHOM TeOpUU HACIEICTBEHHOCTH?

169. [I'nme mokanM30BaHBI T€HBI, OTBEYAOIINE 32 PA3BUTHE MPU3HAKOB CIIEIUIEHHBIX C MTOJIOM?

170. Kakwue xapakTepHbIe YePThI y MIPU3HAKOB, CIIETIEHHBIX C X-XPOMOCOMOI1?

171. Yto Ttakoe yucTas JMHUS?

172. Yrto moHUMAIOT MOJ] TEPMUHOM MyTanus?

173. Kak Ha3bIBalOTCS BUIBI MyTaIUii?

174. Kak xraccupuuupyrOT MyTareHsl 10 IPOUCX 0K ICHHIO?

175. HazBanue nporecca CKpenBaHus 0co0ei, KOTOpble UMEIOT OJU3KYIO CTENEHb POJCTBA?

176. Kax Ha3pIBaeTCS COBOKYIHOCTb MHINBUIYYMOB, KOTOPBIE IIPOUCXOAAT OT OJTHON 0CO0H?

177. Kak Ha3bpIBalOT MOBBIILIEHUE MOLITHOCTH, )KU3HECTIOCOOHOCTH U MPOLYKTUBHOCTH THOPUIOB
NEPBOr0 MOKOJIEHUS?

178. Kak Ha3bIBalOT U3MEHEHHE XPOMOCOMBI B CBS3HM C yTPAaTOM OJHOTO U3 BHYTPEHHHX €€
Yy4acTKOB?

179. Kax Ha3pIBalOT OPraHU3MEI, B KJIETKaX KOTOPBIX UMEETCS UyKOH reH?

180. Kak Ha3bIBAIOT YBEIMUYCHHE YUCITA TTOMHBIX HAOOPOB XpOMOCOM?

181. Kak Ha3bIBaeTcs mepenaya HaciaeqCTBEHHON MH(GOPMalMU OT OJHOTO IITaMMa OaKTepuit
Ipyromy?

182. Kak Ha3bIBaIOT BEIIECTBA, KOTOPHIE HEUTPAIU3YIOT MyTareH B IUTOMJIa3Me KIeTKH?

183. Kak Ha3bIBaIOT BEIIECTBA, KOTOPHIE 3AIUIIIAIOT OPTaHU3M OT PaJUAIlMOHHBIX TIOPAKCHU?

184. Kak Ha3bIBaIOT BEIIECTBA, KOTOPHIE YCHIIMBAIOT ACHCTBHUE MyTareHa?

185. Kak Ha3pIBalOT CHOCOOHOCTH OpraHM3Ma MPHOOpPETaTh HOBBIE MPHU3HAKH B IPOIIECCE
OHTOreHe3a?

186. Kak Ha3piBaeTCS HACIEACTBCHHAs W3MEHUMBOCTh, BO3HHUKAIOMAs B TIOTOMCTBE B
pe3yJbTaTe HOBBIX COYETAHUI MPU3HAKOB U CBOMCTB poauTenen?

187. Kaxue MyTanuu Ha3bIBaIOTCS XPOMOCOMHBIMH abeppalusaMu’?

188. Kak mogpa3aensroTcs aHOMaINK WA OOJIE3HH )KUBOTHBIX?

189. Kak Ha3bIBaIOT ClIApUBAHKE KUBOTHBIX, HE COCTOSIINX B OJIM3KOM pOACTBE?

190. bnu3kuMm BUAAM W poJaM OPraHU3MOB CBONCTBEHHBI CXOIHBIC PsIAbl HACIECTBEHHOM
W3MEHUYUBOCTU?

191. Kak Ha3bIBaeTCs M3MEHYMBOCTH, CBSI3aHHAS C TOSIBJICHHEM HOBBIX COYETAHWN T'CHOB W
XpoMocoMm?

192. Kak Ha3bIBaeTCs M3MEHEHHUE yncia HabopoB XpOMOCOM B KapuoTurie?

193. Kak Ha3bpiBaeTCs MepeMelleHrs T'eHeTHYECKOro MaTepraa, MPUBOAAIINE K U3MEHEHUIO
CTPYKTYPBI XpPOMOCOM B IIpeeiax KapuoTuna?

194. Kak Ha3bIBa€TCS OBTOPCHHE B KJIETKE OJJHOTO U TOTO K€ XPOMOCOMHOT0 Habopa?

195. Kak wHa3pIBaeTcs OpraHu3M, OOpa30BABIIMICA IPH MEXKBHIOBOW THOPHIM3AINH U
cofiepKalIuii HeCKOJIbKO Pa3HbIX HA0OPOB XpoMocom?

196. Kak Ha3pIBaeTCs HEKpPATHOE TaIllJIOWJHOMY YMEHBIICHHE WM YBEIHMYECHUE 4YHuCIa
XpoMocom?

197. Kak Ha3bIBaeTcs TUI MYTallU{, PU KOTOPOW IOCIEI0BATEIbHOCTh I'€HOB B Y4acTKeE
XpPOMOCOMBI U3MEHEHA, TPOUCXOJUT IMOBOPOT y4acTKa XpoMocoMbl Ha 180°7

198. Kak Ha3pIBaeTcs THN MYTalUH, MPU KOTOPOH MPOMCXOAUT OOMEH CEerMEHTaMU MEX]y
HEroMOJIOTHYHBIMU XpOMOCOMaMu?

199. Kak Ha3bIBaeTCst HK3MEHUYUBOCTh, COCTOSIIIAS B TIOSIBJICHUU Pa3IMYHbIX BAPHAHTOB TOT'O UITH
WHOrO TMpHu3HaKa B (EHOTHUIE OpraHu3Ma MO BO3ACHCTBHEM MEHSIOUIMXCS YCIOBUM
oburtanus?

200. Kaxk Ha3pIBaeTcs TUI MYTallMH, KOTOpas MPUBOAUT K OTKJIOHEHHUIO NMPHU3HAKOB OT TaK
Ha3bIBAEMOI'0 AUKOTO TUIIA, HauboJiee pacIpoOCTPaHEHHOTro B pupoae?



201. Yro moHMMAIOT O TEPMUHOM (hEHOKOMHS?

202. Yro moHHMMAIOT O]l TEPMUHOM I'€HOKOIMHUS?

203. Kakue cBoiicTBa y Moy puKammii?

204. Yro moHMMAIOT IO/ TEPMUHOM HOpMA peakuuu?

205. Yewm o0yciioBIcHa KOMOMHATHBHAS U3MEHYHBOCTh?

206. Kaxkue dakTopbl OTHOCAT K (PU3UYECKUM MyTareHam?

207. Kaxkue cBOWCTBA y CIIOHTAHHBIX MYTaIIHii?

208. Kaxk BausIOT pU3NUECKHE MyTareHbl?

209. Kaxkue ¢akTopbl OTHOCAT K XMMHYECKUM MyTareHam?

210. Kaxk BAMSIIOT XUMHUYECKHE MYTareHbl?

211. Kakue GpakTOpbl OTHOCAT K OMOJOTMYECKUM MyTareHam?

212. Kaxk BOusIFOT OMOJIOTHYECKUE MYTareHbl?

213. Knaccu¢pukamnust MyTauii o BpI3BaBIINM UX TPUIHHAM?

214. Knaccudukanus MyTauid 1o MyTHPOBABIITUM KJIeTKam?

215. Kakue xapakTepHble MPU3HAKH Y COMaTHYECKUX MyTalii?

216. Kaxkue xapakTepHbIe IPU3HAKH Y T€HEPATUBHBIX MyTalIUii?

217. Knaccu¢ukanus MyTauuid 1o U3MEHEHHUSIM MeHEeTHYeCKOro MaTepraa?

218. Yewm BbI3BaHbI TCHOMHBIC MY TAIIHH?

219. Kak xapakTepu3yeTcst MOIUIION IS ?

220. Kak xapakTepu3yeTcs raruionus?

221. Kak xapakTepu3yeTcs aHeyIIONns?

222. Knaccudukanuus aHeymniou10B?

223. Yem 00yCIIOBJICHBI XPOMOCOMHBIC MyTalluu?

224. Kaxkue BUIbI OTHOCATCSA K XPOMOCOMHBIM MYTallusiM?

225. Kak xapakTepu3syeTcs Jaeernus’?

226. Kaxk xapakrepusyercs AyIUIMKaIus?

227. Korpma 00pa3yroTcsi KOJIbLEBbIE XPOMOCOMBI?

228. Kak xapakrepusyercs HHBEpCHs?

229. UYrto oTHOCHTCS K BUAAM TPaHCIOKAIUN?

230. Kak xapakTepu3yeTcsi TpaHCIOKaIus?

231. Kak xapakTepu3yloTcs poOepTCOHOBCKHE TPAHCIOKALIUH?

232. Kak xapakTepHu3ylTCsl pelUIPOKHbIE TPAHCIOKAIH?

233. Kak xapakTepu3yrTcs HEPEIUITPOKHBIC TPAHCIOKAIHH?

234. Yewm 00yCIIOBJICHBI T€HHBIC MyTallUN?

235. YTO OTHOCHTCS K BUJAM MYTAllil CTPYKTYPHBIX T€HOB?

236. Yto oTHOCHTCS K BUJaM MyTanuil (pyHKIIMOHATBHBIX T€HOB?

237. Yewm He obecrieunBaeTCsl yCTOHUYNBOCTD T€HETHUECKOro MaTepraa?

238. Yewm obecrneunBaeTcs pernapanus reHeTHYecKoro Marepuana?

239. Kaxkue BuAbl MyTaluil BIAUSIFOT Ha UCXOJ ISl Opranusma?

240. Kaxk (eHOTUNTUYECKH MPOSBISIFOTCS MOTYJIETAIbHBIX MyTAllUi y YeloBeKa?

241. Yro Takoe moyioBoi qumophuszm?

242. Kaxk Ha3pIBAaIOT IBIKYIIUN 0TOOp?

243. UYro mOHMMAIOT MO/ MTEHETPAaHTHOCTHIO TeHa?

244, Yro mOHMMAIOT MO SKCITPECCUBHOCTHIO T'eHA?

245, Kak Ha3pIBaeTCs CIoco0 3alIUThl OPraHu3Ma OT KMBBIX TEJ M BEIISCTB, HECYIIUX Ha cede
NPU3HAKH YY>KEPOJAHOCTU?

246. Kak Ha3bpIBaeTCsi COBOKYIMHOCTh MHOXKECTBA OCOOEH OJHOro BHJA, OOWUTAIOIIUX B
OIpENIeJICHHOM apea’jie U COCTABIISIONIUX COOOIIECTBO?

247. Yrto Takoe TeHeTUYeCKUil Tpy3 MOmysiun?

248. Kak Ha3bpIBaeTCs CKpEIIMBAaHUE, BOCCTAHABIMBAIOIIEE TEHHOE PABHOBECHE B MOIYJISIIUH?

249. Kak Ha3pIBaeTCsl MOMYJANMS, JJII KOTOPOM XapaKTepHO CBOOOIHOE M CiIydaiHOe
criapuBaHue ocoOein?



250. Kaxk Ha3bpIBaeTcs MOMYJISIIMS - HCKYCCTBEHHO CO3[aHHas Ha 0a3e pa3HbIX MOPOJ, COPTOB
WY JIMHUWA OJHOro BUAa?

251. Kak Ha3bIBaeTCsl MOMyJISIUS - TPYINa 0co0eid, CIIapuBarOIIMXCSl TOJIBKO IPYT C APYroM
(pa3Benenue «B cebe»)?

252. Kak Ha3pIBaeTCs MOMYJSIUS - CENEKIUOHHBIA MaTepuans, ¢ KOTOPBIM BEAETCS
LeleHanpaBiieHHas pabora?

253. Kak Ha3plBaeTcsi 3aKOH «B CBOOOIHO CKPEIIMBAIOIICHCS TOMYISAIUH HCXOTHOE
COOTHOLIEHHE reHOTUIOB (AA, Aa 1 aa) U3 OKOJICHUS B IOKOJIEHHUE OCTAETCS TOCTOSIHHBIM»?

254, Kaxk Ha3bIBaeTcs 3aKOH U KTO €ro aBTOP, B KOTOPOM T'OBOPUTCS O COXPaHEHUHU TOCTOSHCTBA
TCHETHYECKOW CTPYKTYphl TPH TOCTOSIHCTBE YacTOTHI TEHOTHIIOB, YTO BBIPAXKACTCS
KO3 GUIMEHTAMH 9acTOT Pa3JIoKEeHUsI OMHOMA?

255. COBOKYMHOCTH KaKHX 0c00€i cocTaBisieT BUA?

256. Kakoii kpuTepuii xapakTepeH i Buaa?

257. Kaxkoii KpuTepuii XapakTepeH s oMy ?

258. CoOBOKYITHOCTh KaKHX I'€HOB OmpesessieT TeHo(oH T momysiun?

259. Kak nonpasnenstoT MomyJisiiim?

260. Kaxkas 4rCIeHHOCTh OONBIIUX MOM YIS IO e ?

261. Kaxkas 4HCICHHOCTh MaJIBIX MOMYJISIUH JTFO i ?

262. Kakas XxapaKTepHCTHKa 1EMOB?

263. Kakas xapakTeprCTHKa U30JI5ATOB?

264. Kaxkue oTaMUUTENbHbBIC IPU3HAKY MOMYJISAIHI yenoBeka?

265. Kaxkue nemorpadudeckue moka3aTeaH MOMyJISIIUi deoBeKa?

266. Kaxkue momysiuu Ha3pIBAIOTCS MAHMUKCHBIMHE?

267. Kaxkue nmomysiuy Ha3pIBAIOTCS HEMAHMUKCHBIMHE?

268. Kakue xapakTepHble IPU3HAKU Y U1€ATbHOM MOIMyIALun?

269. Kaxk ¢popmymupyercs 3akoH Xapau—BaiinOepra?

270. YacroTy 4uero B MaTeMaTH4YE€CKOM BBIpaXKE€HUH 3aK0Ha Xapau—BaitnOepra p o6o3nagaet?

271. YacroTy 4ero B MaTeMaTH4YE€CKOM BBIpaXKEHUH 3aKOHa Xapau—BaitnOepra q o6o3nagaet?

272. YactoTy 4ero B MaTeMaTHUECKOM BBhIpaXKEHHH 3aK0oHa Xapau—BaiinOepra p2 o6o3Hauaet?

273. YacrtoTy 4ero B MaTeMaTHYECKOM BBhIpaXKCHHH 3aKoHa Xapau—BaiinOGepra q2 o6o3Hauaet?

274. UYactoTy dero B MaTEMaTH4YEeCKOM BBIpOKEHMH 3akoHa Xapau—BaiuOepra 2pq
obo3Havaet?

275. Kakue reHeTH4ecKre Mpo1ecchl IPOUCXOAAT B MAJIBIX MOMYJISAIUAX?

276. Kaxk Ha3bIBaIOTCS 3JIEMEHTAPHBIC IBOIOIIHOHHBIEC (DaKTOPHI?

277. Kaxkas poJib MyTaIuii B 3BOJIFOIIMOHHOM Tporecce?

278. K yemy HpuUBOAMT HACHILIEHHE MPUPOTHBIX MOMYJSIUN pPEleCCUBHBIMU MYTaHTHBIMHU
reHamu?

279. Uro ompenensieT reHeTHYESCKHUI I'Py3 OIS ?

280. Yo ompenenser MOMyISIIHOHHBIE BOJIHBI?

281. Uro ompenensier npeid reHos?

282. Yro onpeaensieT W3OJSALMIO TOMYJIAINANA?

283. Kaxkue u3BecTHBI BUIBI U30JIA1AN?

284. Kakuve mpUYUHBI U30JALUN B YETOBEYECKUX TOMYIISIIHUIX?

285. Kaxkue Tunbl OpakoB B 4EJIOBEUECKUX MOMYJIALIUAX?

286. Uro ompenenser k03hPUIMEHT MHOPUIUHTA B ONYJIALUN?

287. Uro ciocoOCTBYET MOBBIIIEHUIO T€TEPO3UTOTHOCTH YEJIOBEUECKUX MOMYJISINA?

288. Kak nposiBisieTcsi €CTeCTBEHHBIH OTOOP B MOMYJISIIIHSX?

289. Kakue n3BecTHBI BUBI €CTECTBEHHOTO 0TOOpa?

290. Kak nmpoucXoauT ABMXKYIIHA OTOOP B MOMYJISINH?

291. Kaxk nmpoucxXoauT CTaOMIM3UPYIOIIHI OTOOP B MOMYJISIIHH?

292. Kak npoucxoauT AU3PYINTUBHBIA OTOOP B MOMYJISINH?

293. Uro sBusieTcs pe3yibTaTaMu IBHXKYIIEro otoopa?



294. Yro sBusieTcs pe3yiabTaTaMH CTAaOMIIM3HPYIOLIEro oToopa?

295. UYro sBusieTcs pe3yiabTaTaMu IU3PYITUBHOTO 0TOOpa’?

296. Uro Takoe KOHTPOTOOP B MOMYJISLUU?

297. Kakoii HallpaBJIEHHBIH XapaKTep UMEIOT 3JIeMEHTapHbIE ABOIIOLMOHHBIE (DAKTOPHI?
298. Kakue OCHOBHBIC IOJIOKEHHUS CHHTETUYECKON TEOPUH SBOJIOIIUN?

299. bnarogapst 4eMy BO3MOXKHO KJIIOHHPOBAaHUE OPraHU3MOB?

300. Kak ycrmoBHO MOXKHO MOAPA3ICIUTh BCE T€HBI Opranu3ma?

Ilpouedypa oyenueanua mecmuposanus ¢ cucmeme Moodyn (Oymascuwiit eapuanm)

TecTupoBaHue UCIOJIB3YETCA B TEKYIIEM KOHTPOJIE JJIsl OLIEHUBAHUS YPOBHS OCBOEHHOCTH
OOyYarOIMIMMHUCS PA3JUYHBIX PA37eiOB W TEM JIUCHUIUIMHBEL. [IpoBemeHue TecTUpOBaHUS
OCYIIECTBIISIETCS COTIIACHO HHCTPYKITHH.

MHCcTpyKIUs 10 IPOBEAESHUIO TECTUPOBaHUs 00yyaromuxcs (O yMaKHbIi BADUAHT):
1. [IpenonaBaTeneM 3a4UTHIBAIOTCS O0YHAIOUIMMCS UX MpaBa U 00S3aHHOCTHU:
-BHuMarensHO O3HAKOMUTHCS C MHCTPYKIMEH 3amojHeHus OJaHKa OTBETOB M IPaBHJIAMH
OLICHUBAHUS OTBETOB, KOTOPbIE€ Halle4aTaHbl BHAYAJIE KaX0r0 BapuaHTa TeCTa.
- Henb3s HUYero orMevaTh M MMCaTh HA BapuaHTax TeCTOB. [IpaBMIIbHBINA OTBET (UKCHPYETCS B
0JIaHKEe OTBETa KPECTUKOM HJIM 3aKpallMBaHHEM KiIeTKH. KoMMeHTapuii mumeTcss HukKe OJaHkKa
OTBETA HA TOM K€ JINCTE U IIPH HEOOXOUMOCTH - Ha JIOMIOJTHUTEITBHOM.
- [Tocnie 3aBepiieHust pabOTHI KaXK/bI 00YJarOMIUICS CIAe€T OTACIBHO BapUaHT TECTa, OTAEIHHO
0JIaHK OTBETOB C JTUCTOM KOMMEHTapHSI.
2. Pazmaéres kakioMy oOydaromeMycsi KOMIUJICKT, COCTOSIIMN M3 BapHaHTOB TecTa W OJaHKa
OTBETA C JOIOJHUTEIbHBIM JIUCTOM.
3. ITocne okoHYaHUs TMpENoaaBaTe)ib TECTUPOBAHMUS COOMpPAET OT/ACIBHO BapHAaHTHI TECTOB (B
JO0OM TIOPSI/IKE), OTACIBHO OJJAHKH OTBETOB C JIMCTOM KOMMEHTApHUs JUIS KaKJIOTO BapHaHTa
TecTa.
4. OcymiecTBsIeTCs MPOBEPKA TECTOB: €CIM 00yJarOIIUCs He OTBETHJI HA 3a/JlaHie BOOOIIEe - B
0JIaHKE OTBETOB KPaCHBIM ()JIOMACTEpOM CTABUTCS MPOUYCPK IO BCEH KOJIOHKE HOMEpa OTBETA,
€CJIM OTBET BEPHBIM - CTABUTCS TUTIOC.
5. Ilo pe3ynbpTaTam mpOBEPKH BBICTABISIIOTCS OI[EHKH B COOTBETCTBUM C KPUTEPUSIMHU OI[EHKH.
MHCcTpyKIMS IO IPOBENEHUIO TECTUPOBAHUS 00yUYarOIMXCsa B cucreMe Moayi:
1. [IpenogaBaresieM 3a4UTHIBAIOTCS 00 yJArOIIMMCS X TTpaBa U 00513aHHOCTH:
-BHUMaTenbHO 03HAKOMUTBCS € HMHCTPYKIMEH MpOBEAEHUS TECTUPOBAHHUS B CHCTEME W
MpaBUIaMU OLICHHUBAHUS OTBETOB.
- [IpaBusibHBIN OTBET GUKCUPYETCS B AJIEKTPOHHOM BapUaHTE.
- [Tocne 3aBepieHnst pabOTHI KAk Al CTYACHT OTHPABJISIET BAPHAHT TECTAa HA MPOBEPKY.
2. OcyuiecTBIsIeTCS 2JIEKTPOHHAS TPOBEPKA TECTOB.
3. Ilo pe3ynbTratam IpOBEPKU BHICTABIISIIOTCS OLIEHKU B COOTBETCTBUH C KPUTEPUSIMU OI[CHKH.

Kpurepun oneHKH TeCTHPOBAHMS:

OlleHKA «3a4TeHO» BBICTaBJsIeTCSl OOywarolemycs, eciau oH neMoHcrpupyer ot 50-100%
BBIITOJIHCHUSA TCCTOBBIX SaﬂaHHﬁ.
OLICHKA «He 3a4YTEeHO0» BBICTABIIAETCS OOYyYaloIEeMycs, €ClIM OH JeMOHCTpupyeT meHee 50%
BBIITOJIHEHUSA TECTOBBIX 3aHaHI/II7L

Tembl pedepaToB:
Pa3nen 5 HacaeacrBeHHasi M HeHACJIeACTBEHHAs H3MEHYHUBOCTh
1. TUObI UBMEHYUBOCTH.
2. MoaudukanronHasi ©3MEHYUBOCTh. HopMa peakiiuu reHoTHmna.
3. OHTOreHernueckas agantamnus. JmurensHpie MOAUpUKAIIH.




4. HacnencTBeHHas MU3MEHYMBOCTb, €€ TUIIBI.

5. KomOuHaTHBHAs U3MEHUYMBOCTh, MEXaHU3MbI €€ BOSHUKHOBEHUS, POJIb B 3BOJIIOLIMU U
CEJIEKIUH.

6. MyrauronHast u3MEHYMBOCTh. OCHOBHBIE MMOJIOKEHUSI MYTAlIMOHHOMN Teopuu I'. ne @pusa.
7. CrioHTaHHBIH MyTareHe3. BiusiHue reHotumna u GU3n0JIOrHYecKOro COCTOSHUS Ha
CIIOHTAHHYIO MYTaOHJIbHOCTb.

8. [Ipsimbie U 0OpaTHBIE MYyTALIHH.

9. 3aKOH rOMOJIOTUYECKUX PSAAOB B HacyuencTBeHHoM n3menunBoct H.M. BaBusosa.

10. UanyuupoBanHble MyTanuu. @u3nyeckue 1 XMMUYECKHE MyTareHHbIe (PaKTOPHI.

11. Knaccudukanus myrauuid. IsMmeHeHUs! CTPYKTYPBl XpOMOCOM.

12. VI3meHeHue cTpyKTypbl reHa. ToukoBbIe MyTallUN.

13. CaBur pamku cunteiBanus. Penapauus nospexaennon JHK.

Pa3nen 8 3nauenne monyJasiiMOHHON M IKOJIOTHYECKOH reHeTUKHU B CeJIEKINHU
pacTeHMii ¥ JKUBOTHBIX

1. [ToHsiTHE O MONYJIALUAX: JIOKAJIbHBIE MTOMYJISILIUN, MEH/IEJIEBCKHE MOIMYJISLIUH,
NAHMUKTHYECKHUE MOIMYJISILINH.

2. 'eneTnyeckasi TeTEpPOreHHOCTD MOMyJsiuil. ['enodon.

3. BHyTpunonyssiiMOHHbIN F€HETUYECKUN MOIUMOPPHU3M.

4. 3akon Xapnu-BaitnOepra.

5. MyTtanuuoHHble pouecchl B nonyiasuuu. [IoHsATHS 0 reHeTH4eckoM rpyse.

6. EcrecTBeHHBII 0TOOp B MOMYJISAIUAX, KAK OCHOBHOHU (DaKTOP ABONIOLIUN TOMMYJISIIHA.
AnanTuBHAs EHHOCTb TeHOTHIIOB U MOHTHE 0 Kod(dduuuente ordopa.

7. I'eHeTHKO-aBTOMaTUYECKHE ITPOLIECCHI B MOMYJISALUAX (Apei( reHoB).

8. Biusnue uzonsiuuu (reorpaduyeckoii, OM010ruueckoi, 3K0JI0rH4ecKoil) Ha CTPYKTYpy
MOMYJIALAHN.

9. Murpanus u ee BIUSHHE Ha CTPYKTYPY MOIMYJISAIUH.

10. I'enetnueckuii roMmeocTas v MOIUMOPHU3M MOMyIISALIUH.

Ilpouedypa oyenusanusa pedpepama

B paboueli mnporpaMMe IUCHUIUIMHBI TMPUBOAUTCS TIEPEYCHb TEM, CPEIH KOTOPBIX
00yJaroIIMiics MOXKET BBIOpaTh TeMy pedepara.

ITapameTpsl OLICHOYHOT' O CPENICTBA:
- ”H(pOpMaILIMOHHAs JOCTAaTOYHOCTb;
- COOTBETCTBUE MaTepHasia TEME U IJIaHy;
- CTUJIb U SI3BIK M3JI0KEHHS (11e1ecoobpa3Hoe HCI0Ib30BaHHE TEPMUHOJIOTHH, MOSICHEHHUE HOBBIX
HNOHSTUM, TAKOHUYHOCTb,
- IOTUYHOCTb, IPABMIbHOCTh IPUMEHEHHS U 0pOPMIICHUS LIUTAT U Jp.);
- HAJINYUE BBIPAXKEHHON COOCTBEHHOMN MO3UIINH;
- aJICKBATHOCTh M KOJIMYECTBO MCIOJIb30BAaHHBIX HCTOUHUKOB (10-15);
- BJIAJICHU € MATEPHAJIOM.

Ha 3ammuty pedeparta, cocTosmyro U3 3alIUTH pedepata U OTBETOB HAa BOIPOCHI, OTBOAUTCS
10-15 munyT.

Kpumepuu ouenku pegpepama:

- OlleHKA «3a4YTeHO0» BBICTaBIIAETCA OOydarolleMycs, eciau Tema pedepaTa IOJIHOCTHIO
packpbiTa, coiepxaHue pedepara COOTBETCTBYET IJIaHy, OOYyYaroIIMHCsl XOpOLIO BaJeeT
MaTepHaioM, yCIENIHO OTBEYAEeT Ha BOMPOCHI.
- Ol[€HKA «He 3a4YTeHO0» BBICTABIISIETCS 00yJaroneMycs, eciu TemMa pedepaTa He pacKphbITa,
comepkaHue pedepara HE COOTBETCTBYeT IUIAHy, BIQJCHHE MaTEpHaOM YacCTUYHOE,
oOyuyaromuiicst He oTBeyaeT Ha 6onee ueM 50% BOIPOCOB.

KoMmjaekT 3agaHuii 1J1s1 KOHTPOJLHOM PadOThI




Paznen Ne3 3akoHOMEpPHOCTH HACJI€OBAHUS MPU3HAKOB MPU BHYTPUBHIOBON THOPUIU3ALINN .
3aoanue

B-1
1. AnnenbHble reHbl. 'eHHbIe GOpMyJIbI
2. CkpecTuiii TOMO3HTOTHOIO IeTyxa, umeroniero rpedbenb (A) u omepennele Horu (B), c
reTepO3UroTHOM KypHIlel, UMeroIel rpeOeHb U ToJIble HOrM (TeHbI He cleruieHsl). CaMiia u caMKy
IIEpPBOr0 TOKOJIEHHS, MMEIOIUX pa3Hble I'€HOTHUIIBI, CKPECTHIIM MEXAy coboi. Onpenenurte
TeHOTHIBI POAUTENIEH, TeHOTUIIBI U ()EHOTUIIBI THOPHIOB MEPBOTO U BTOPOrO MOKOJIECHUH.

B-2
1. 'mbpugonornyeckuii ananus. [lpaBuna nposenexus.
2. CaMIi1a MOPCKOIM CBHHKHU C PO3€TOUYHON (MOXHATON) IIEPCThIO CKPEIIMBAIIN C IByMsI CAMKaMH,
13 KOTOPBIX IepBasi UMeNa IVIaJKyl0 IIepCTh, a BTOpas - po3eTounyto. [lepBas camka nmpuHecna
JIBYX JI€TEHBIIIEH C pO3ETOYHOW LIEPCThI0 U OAHOrO C Iiagkoi. Bropas camka mpuHecna Tpex
JIETEHBIIIEN C pO3ETOYHOM IEPCTHIO U OJJHOIO C rIaAKoi. OnpeaennuTe reHOTUIIbI BCeX POAUTENeH
¥ MX MIOTOMKOB, €CJIM T'€H PO3ETOYHON MIePCTH - TOMUHAHTHBIN (A).

B-3
1. TexHuka CKpeIUMBaHNs PACTCHUM.
2. YepHas okpacka mepctu (A) JOMUHUPYET HaJ 0ol OKpackoii (a), a MoxHaras mepcTh (B) —
Haa riankoil mepcthio (B). Kakoro pacmensienuss mo (QEHOTHIY CcIeayeT OXUAATh OT
CKpEIIMBAHUA JBYX I'€TE€PO3UT OTHBIX IO IBYM MPU3HAKAM KPOJIUKOB?

B-4
1. Monorubpuanoe ckpeuanue. 3akonsl ['. Menaens.
2. B cembe, rae poauTend UMEIOT HOPMAJIbHOE LIBETOBOE 3PEHHE, ChIH - MaJbTOHUK. | eHbI
HOpPMaJIbHOrO 1BeToBoro 3peHus D u nampToHM3ma d pacmonaraioTrcss B X-XpOMOCOME.
Omnpenennure reHOTUIBI POAUTENEH, ChIHA JAJIBTOHHMKA, IIOJ U BEPOSITHOCTH POXKACHMS AETEH -
HocHUTeNel reHa ganbToHu3Ma. CoCTaBbTe CXEMY PELICHUS 3aa4u.

B-5

1. B3anMHbIe, aHAIM3UPYIOIIKUE U BO3BPATHBIE CKPEIIUBAHUE.

2.V genoBeka pa3Myue B [IBETE KOXKU 00YCIIOBJIEHO ABYMsI IapaMu MOJIMMEPHBIX F'eHOB. YEpHBIN
LBET KOXH ONpeAeNsercs AByMs MapaMu JOMHMHAHTHBIX I€HOB, O€blii LIBET — ABYMsS MapaMu
perieccuBHBIX TeHOB. IIpucyTcTBHe B reHOTHIIE 3-X JOMUHAHTHBIX I'€HOB 00YC/IaBIMBAET TEMHBIN
IBET, 2-X — CMYTJIbIH, | — cBeTbiil nBeT koxku. OT Opaka AUreTepO3UrOTHON CMYTIIOHN JKEHIIN Hb
CO CBETJIBIM MYX4uHOU Obls0 8 mereil. CKONbKO pasHbIX MO (peHOTUNy JeTeil BO3MOXXKHO HpH
TakoM Opake?

B-6

1. Auru6GpuHoe CKpelyBaHyue. 3aKOH HE3aBUCUMOT0 HACIe10BaHUs IPU3HAKOB.

2. YV denoBeka HacleAOBaHHE adbOMHU3MA HE CIHEMNJIEHO ¢ mojoM (A — HaTu4yue MEJaHWHA B
KJIETKaX KOXKH, 8 — OTCYTCTBHE MEJIAHWHA B KJIETKAaX KOXKH - AJILOMHI3M), @ TeMO(DUIIHH - CLIETLIIEHO
¢ nosnoM (X"- HopmanbHas cBépThIBaeMOCTb kKpoBH, X" - remoduius). Onpeaenure reHOTHIbL
poauTeneit, BO3MOXXHBIE T€HOTHUIIBI, TTOJ U (DEHOTHUIIBI ETeH OT Opaka AUTOMO3UTOTHOM 10 00enM
aJJIeNM JKEHIIMHBI U MY>KYMHBI aJIbOMHOCa, 00nbHOro reModuineii. CoctaBbTe CXeMy pellieHus
3aa4H.

B-7
1. HeannenbHbie reHbl. TUIBI B3aUMOJIEH CTBUS HEAJIEIbHBIX I'€HOB.
2. Y MyXa H )eHbl HOPMaJIbHOE 3pE€HIE, HO OTIIHl 000MX CYMPYTOB CTPAAAIOT IIBETOBOU CJICTIOTOM
(nansToHM3MOM). ['eH 1anbTOHM3MA pelieCCUBEH 1 clierieH ¢ X-xpomocomoit (X%). Onpenenute
TEHOTHUIl MYy>Xa U KeHbl. COCTaBbTE CXeMy pelieHus 3a1aur. KakoBa BEpOATHOCTh POXKACHUS Y



HUX ChbIHA C HOPMAJIbHBIM 3PEHHUEM, JOUEpPU C HOPMAJIbHBIM 3pEHUEM, CbiHA JaJbTOHHUKA, I0YEPH
NaJILTOHHUKA?

B-8
1. KomnieMeHTapHOE B3aMMO/I€CTBHE TEHOB.
2. T'ensl, onpeaensione BHICOTY pacTeHUI 1 (opMy IIIOAOB Y TOMATa, HACIEAyIOTCS CLETJIEHO
U JIOKaJIM30BaHbl B OIHOM ayTrocome. CKpenBaid roMO3UTOTHBIE PACTEHUS ¢ JOMUHAHTHBIMU
reHamMu Bbicokopocyioctd (H) u mapoBugHoi ¢Gopmoit minonoB (P) ¢ pacTreHusMu, UMEIOIUMHI
kapiukoBbiit poct (h) u rpymeBuanyo Gopmy mioaos (p). Onpenenure reHOTHN U (GEHOTHUIT
rUOpHI0B IEPBOTO U BTOPOI'O TOKOJIEHUH.

B-9
1. B3aumopeiicTBHE T€HOB 110 THITY AT CTA3.
2. Komouocts (P) mosHOCTRIO TOMUHUPYET Hajl poraTtocthio (p), kpacHas mactb (R) - Haj Oernoit
MacThio () y KPYITHOTO pOraTtoro CKoTa. Y IOPTrOPHCKON MOPOJIBI T€TePO3UTOTHBIE )KUBOTHBIE
10 KpacHOM M Oenod MacTh UMEIoT yanyro MacTh. Kakue ¢eHoTunsl OyayT npu BO3BpaTHOM
CKPEIIMBAHUU MIOTOMCTB F1 C TOMO3HTOTHBIM KpacHBIM OBbIKOM? Hamucatb cxeMy CKpeIuBaHUsL.

B-10
1. [TomumepHOE B3aUMOIEUCTBUE T€HOB. THUIIBI TOJIMMEPHH.
2. Y 3eMJISTHUKH OKpacKa SiroJl y TOMO3UTOT KpacHast Wi Oemasi, y TeTCPO3HUroT - po3oBast. Kakue
pe3yJIbTaThl IOIYYaTCsl B IOTOMCTBE IPU Pa3MHOKEHUH PACTEHU C PO30BBIMU SIT0IaMU yCaMU U
cemeHaMu?

B-11
1. TTosioBBIE XPOMOCOMBI U PACIIEIIEHHUE MO MOJTY.
2. YCTOMYMBOCTh K aHTPOKHO3Y Yy JIyKa Hacjeayercs mo Tumy snucrasa. ['eH (A) oOycnoBiauBaer
YCTOWYMBOCTh K aHTPOKHO3Y, TeH (a) — BOCHPUUMYHMBOCTH K Oone3nu. ['en (S) — cympeccop
JIOMHUHAHTHOM aJljIeNiu, TeH (S) — HelTpasieH B cBOeM JelicTBuu. Kakue pe3ynbTaThl 0 TEHOTHITY
1 (EHOTHUITY TOJTy4aT B TOTOMCTBE OT CKPEIIMBAHUS TUT€TEPO3UTOTHBIX PACTEHU?

B-12

1. Teopuwu onpeeseHus Mojia Opranu3Ma.

2. Ilpu ckpenMBaHUK COPTa TOMATa CO CTEPUIIbHBIMHU IBETKaMH (M S) U CBETIIBIMHU JUCTHIMHU (S)C
coproM ¢ ¢eprunbHbiMu 1BeTKamMu (MS)u temubiMu jmcthsamu (S), B F1 pacTeHus umenu
(bepTHIIbHBIC IBETKU M TEMHBIE JIUCThs. B moTtomcTBe F, mostyueHo cootHomienue Gperorumnos: 183
pacteHust ¢ GepTUIbHBIME [[BETKAMH W TEMHBIMH JIUCThAMH; 185 - cO CTEpUIBHBIMU [[BETKAMH 1
CBETIBIMH JIMCTBAMH; 15 - CO CTEpUIBHBIMH LBETKAMH M TEMHBIMH JHCThIMH; 17 - ¢
(bepTUIBLHBIMU I[BETKAMH W CBETIBIMH JIMCThbIMH. ONpenennTh PacCTOSHHE MEXAY TeHAMH,
OIPEICISAIONIMMHU CTEPUILHOCTD IBETKOB U OKPACKY JMCThEB B MOpranuaax (% KpoccHHroBepa).

B-13
1. Ilon u HacnenoOBaHKUE MPU3HAKOB, CLIETUIEHHBIX C I1OJIOM.
2. OT ckpemuBaHus COpTa 3eMIISIHUKH, UMEIOIIEr0 KPAacHbIE AT0/bl ¢ HOPMAILHOW YaIlleyKoH ¢
COPTOM, Y KOTOPOT'0 SITO/IBI O€JIbIe C TMCTOBUIHON YaIeYKOH, HOMYyYrId THOPUIBI F1 ¢ pO30BBIMH
AroJaMU ¥ IPOMEXYTOUHOH vameukoil. Kakue pe3yiabTaTel O TeHOTUITY U (DEHOTUITY OKHUIAIOT
ITOJIYYUTh B IOTOMCTBE TUTE€TEPO3UTOTHBIX PACTEHHI?

B-14
1. I'pynnel cuemienns reHoB. 11oHOE ¥ HETTOJIHOE CLIETUIEHNE TEHOB.
2. Or ckpemBaHMs JBYX PacTEHUI JIbBUHOT'O 3€Ba, Y OJHOTO M3 KOTOPBIX LIBETKHU KPACHBIE
HOpMaJbHbIE, @ y APYyroro — Oenble NMUIOPUYECKHE, MOJYyYHUIM TuOpuasl Fi ¢ po3oBbBIMHU



HOpMaJIbHBIMH I[BeTKaMu. Kakue pe3ysibTaThl 10 TeHOTUITY M (DEHOTHIY OKHUJIAIOT MOJTYYUTh B
MMOTOMCTBE JIUT€TEPO3UTOTHBIX PACTEHUI?

B-15

1. Benuuuna kpoccunrosepa. ['eHeTnueckue KapThl XpOMOCOM.

2. benmasi okpacka IUIONOB Yy TBIKBBI ONpEAENseTCS IOMHHAHTHBIM TE€HOM A, a Kenras —
JIOMUHAHTHBIM TeHoM B. I'eH A snucTaTHdeH Mo OTHOIIEHHIO K TeHy B, u mocnemHuii B ero
MPUCYTCTBUU HE MPOSIBIIAETCS. PeliecCUBHbBIE aJTeNIM 3TUX T€HOB IAI0T 3€JICHYIO OKPACKY TUI0I0B.
[Ipu ckpenmBaHUM THIKBBI C OCTBIMH TUIOJJAMU C THIKBOW, UMEIOIICH 3€JICHBIC TIOBI, TTOTYYUIIH
TUOPHU/IBI, U3 KOTOPBIX TOJIOBUHA C OEJILIMU M TIOJIOBMHA C 3€JICHBIMHU TutofgamMu. Ompenenure
TE€HOTHUIIBI POAUTENEH.

Ilpouedypa ouenusanua KOHmMPOIbHBIX padOm

IIpu oneHke ypOBHS BBIIOJHEHUS KOHTPOJIBHOM paboThl, B COOTBETCTBUU C
IIOCTABJIEHHBIMM LIEJIAIMHU U 3a7jauyaMy Ul JaHHOTO BHUJIA Y4€OHOH NesTeIbHOCTH, YCTAHOBJIEHBI
ClIeyIOIIN e KPUTEPUU:

- YMEHHE NPOU3BOJUTH MAaTEMAaTHUECKUE PacUeThl;

- YMEHHE JIOTUYHO U TPaMOTHO H3JIaraTb COOCTBEHHbIE YMO3aKJIOUEHUs U BIBOJIBI;

- YMEHHUE aHaJM3upoBaTh U 00001IIaTh MaTEpHUAll.

[Ipu oueHke omnpenesnsercss MOJMHOTA M TOYHOCTh H3JIOKEHUS MarTepuasa, Haludue
JOCTaTOYHBIX MOSICHEHHUH, YN CIIO U XapaKTep OUIMOOK (CyIECTBEHHbIE HJIM HECYILIECTBEHHBIE).

CymecTBeHHbIE OLIIMOKU CBSI3aHBl C HEJOCTATOYHOM TOYHOCTBIO M IIOJIHOTOM OTBETa
(Hanpumep, oOyyaromuics HEBEPHO CHOPMYJTUPOBAT IMOHSATHE, JAOMYCTUJ T'pyOble OIIUOKU B
pacuerax, He paCKpbLI CYLIHOCTb SIBJICHHUS).

HecymiectBenHble OMMOKH OMpPEAENAIOTCS HE3HAYUTENIbHOW HETOYHOCTHIO OTBETA
(Hanpumep, oOyyaroUMMCs YIYIIeH U3 BUAa Kakoi — 1100 HeXapaKTepHbIH (akT Mpu OTBETe Ha
BONPOC), K HHUM MOXHO OTHECTHM OIUCKM M OMMOKM B pacuerax, JONMYIICHHbIE II0
HEBHUMATEIILHOCTH).

Kpumepuu OUEHKU KOHmMPOJ1bHbIX paﬁom:

- OLIEHKA «3aYTEeHO0» BBICTABIIICTCS B CIIy4yae, €ClIM KOHTPOJIbHAS paboTa BBIMOJHEHA 10
CBOEMY BapuaHTy, JOMYIIEHO MO KaXAOMY 3a/laHdI0 He OoJiee yeM M0 OAHOW HECyUIeCTBEHHOM
omuoOKe, MPUBEIEHBI BCE HEOOXOIUMBIE pacueThl, TpedyeMbie B padboTe.

- OLIEHKA «He 3aYTeHO0» BBICTABIISIETCS B CIIy4ae, €CJIM KOHTPOJIbHAsE paboTa BHITIOJHEHA
HE 110 CBOEMY BapUaAHTY, JOMYIIEHbI CYIIECTBEHHbIE OIIUOKH.

Komnnexm 3aoanuii ona 3auema:

Tema «IluTosI0THYECKHE OCHOBBI HACJIEACTBEHHOCTH. MMTO03 B Mei03)
. Kiterounoe ctpoenue oprann3moB. CTpO€HHE KIIETKH.
. SInpo KJIeTKH, €ro CTpOeHUE.
. Hucno u Mmopdosorust xpomocoM. [ToHsITHE O KapHOTHIIE.
. MUTOTHYECKUI UK KJIETKU. Pa3bl MUTO3A.
. XapaKkTepuCTUKa PEAYKIIMOHHOIO JICJIICHUSI Meil03a.
. XapaKTepuCTUKa SKBAllHOHHOIO JICJICHHUS Mero3a.
. OCHOBHbBIE OTIUYHS Meii03a OT MUTO3a.
. MuUKpOCIOpOreHe3 1 MUKpOraMeTOI€HE3 Y PACTEHUN.
. Meracnoporenes (MakpoCIoporeHe3) 1 MeraraMmeToreHs (MakporaMeToreHes) y
MOKPBITOCEMEHHBIX PACTEHHIA.
10. JIBoiiHOE OMJI0IOTBOPEHUE Y MOKPHITOCEMEHHBIX paCTCHUH.
Tema «3aKOHOMEPHOCTH HAC/IeIOBAHMS MPU3HAKOB NPH BHYTPUBUA0BOI rH0puaN3alium)
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1. AnnensHoe B3auMojielicTBre reHoB. [1oHoe 1 HenoJIHOe TOMUHUPOBAHUE.

2. Monorubpuanoe ckpemuBanue. [JoMUHaHTHBIC U PELIECCUBHBIC IPU3HAKH.

3. 3akoH eAMHO00pa3usi THOPUIOB MEPBOro MOKOJIEHNUS, 3aKOH pacllerieHus THOPHI0B BTOPOro
ITOKOJICHHUS.

4. JIlurnOpuiHOE CKpelIrMBaHue. 3aKOH HE3aBMCUMOTr0 HACIeIOBAaHUS TPU3HAKOB.
5. HeamenepHble redbl. THNOBI B3aUMOICH CTBHUSL.

6. HacnenoBanue mpu3HaKoB 110 THITY 3MHMCTA3a.

7. HacnenoBaHue MpU3HAKOB MPHU MOJIUMEPHOM B3aUMOJECHCTBUU FE€HOB.

8. KymynsaTHBHAsA N HEKYMYJISITUBHAS ITOJIMMEPHS.

9. HacnenoBanue npru3HakoB NPy KOMIUIEMEHTAPHOM B3aUMO/IEMCTBUU T€HOB.
Tema «XpomMocoMHas TEOPHUS HACJIEACTBEHHOCTH

1. ITonoBBIE XPOMOCOMBI U PACILEIIIEHUE 110 MOJTY.

2. Teopuu onpeaeneHus nona.

3. HacnenoBanue npru3HaKkoB, CUENJIEHHBIX C IIOJIOM.

4. HacnenoBaHue npu HENPABUILHOM PACXOXKAEHUH MOJOBBIX XPOMOCOM.

5. HacnenctBeHHble 3a00J1€BaHMsI, CBSA3aHHBIE C HEMTPABUIIBHBIM PAaCX0XkKICHHEM MOJIOBBIX
XpOMOCOM IIpH MEeH03¢e.

6. I'pynnel cuemienns resoB. [1oHOe v HEMOJIHOE CLETNIEHNE TEHOB.

7. BenmunHa KpOCCHHIOBEpa.

8. CueryieHHOE HaclleI0BaHUE U COCTaBJIECHUE T'€HETUYECKUX KapT XPOMOCOM.
Tema «MoJieKyJIsIpHbIe 0CHOBbI HACIEACTBEHHOCTH

1. CTpoeHue HyKIE€MHOBBIX KUCIIOT.

2. Mogens ctpyktypsl JHK. Permukauus IHK, ¢pepMeHTs! perukanuu.

3. PHK xak renernueckuii Matepuai u ee penaukanus. [ eneTnaeckuii Kox.

4. Tunst PHK. OGpaTHas Tpanckpunimsa. CTpyKTypa reHa y mpo- ¥ 3yKapuor.

Ilpouedypa ouenusanusn 3auema

3adeTr TPOXOAMT B MHUCbMEHHOW ¢opme u B Qopme cobecenoBanus. lcmonb3yercs
WHIUBUAYATbHBI OMPOC, KOTOPHIM HampaBlieH Ha BBIABIEHHE 3HAHUNW KOHKPETHOTO
oOyyaromierocs. 3ajlaHue cOCTOUT U3 3 BorpocoB. OOyyaronieMycs 10CTaeTCs BapuaHT 3aJaHus
myTeM COOCTBEHHOrO CIyYaiHOro BhIOOpa W MpemocTaBiseTcs 15 MUHYT Ha MOAroToBKY. [1o
pe3ysibTaTaM OTBETa CTYJIEHTa BBICTABIIACTCA 3adeT (He3adeT) B cooTBeTcTBHHM co lllkaioii
OLICHUBAHUSI.

Kpumepuu oyenku:

«3a4TeHO», eci oOydarouuiics oOHapyKUBaeT NMPOYHbIE 3HAHUSA B 00JACTH T€HETUKH;
OTBETHl Ha BOIPOCHl OTJIMYAIOTCA IIOJHOTOM pPACKPBITHS TEMbl; OOYyYaroIIMICsS Biajgeer
TEPMHHOJIOTMYECKUM amlapaToM, yMeeT OOBSACHATh CYLIHOCTb IPOLIECCOB M SBICHUH, JesaTh
BBIBOJIbI U 0000I1IEHMS], 1aBaTh ApryMEHTHPOBAHHbBIE OTBETHI, TPUBOAUTH IPUMEPHI.

«He 324TeH0», €CIM 00yJaroLUiicss JONYyCTUII IpyOble OIMOKHU IIPU OTBETE HA BOIPOCHI;
O00HapyXUJl HE3HAHUE TEOPETUUYECKUX OCHOB I'€HETUKH, HEC()OPMHUPOBAHHBIE HABBIKM aHAJIM3a
SBJICHUH U IPOLIECCOB, HEYMEHHUE JaBaTh apryMEHTUPOBAHHbIE OTBETHI, IPUBOAUTH IIPUMEPHI.



