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DoH/J1 OLIEHOUHBIX CPEJICTB 110 AUCHHUIUINHE «] eHeTHYeCKre OCHOBBI CEJIEKLIUN
o HarpasiieHuo noaArotoBku 06.04.01 «buonorus» ®I'bOY BO «Yenl'Y»

cTp. 2

1. HACITIOPT ®OHJIA OHEHOYHbIX CPEACTB

Hamnpasnenue noarorosku: 06.03.01 buosaorus
Hamnpasnennocts (nmpodunu): buosiorus
HucuumuHa: ['eHeTHYECKHE OCHOBBI CeJIEKIUT

CemecTpbl n3yueHus: 6

®opma IPOMEKYTOYHOM aTTECTALUN: 3a4ET

2. IEPEYEHb ®OPMHUPYEMBIX KOMIIETEHIIAI U 3TAIIBI X

O®OPMUPOBAHUA

2.1. KomneTeHHH, 3aKpeNIEHHbIE 32 TUCIUTIMHON

I/I3yquI/Ie JUCLIUITIINHBI

«['eneTnueckue

(hOpMHUPOBAHHE CIICTYIOIINX KOMIICTCHIIUN:

OCHOBBI

CCJIICKIMKW»  HAIIPAaBJICHO Ha

Konpi Conepxxanue Konpr u coneprxanue [Iepeuyens miaHupyeMbIxX
KOMITETCHITHH KOMITETEHITU I WHJIMKaTOPOB pe3yJIbTaTOB 00Y4YEHUS 110
(mo ®I'OC) coraacHo ®I'OC JIUCIIUILINHE
1 2 3 4
VK-1 Cnocoben VK-1.1. Bomomnnser | 3HaThb:
OCYIIECTBIISATh nouck uHpopmarnyu, | JIsi  IOCTHKEHUS  MHIUKATOpa
TOUCK, Onpeenser YK-1.1: 3HATh OCHOBHBIE
KPUTHUYECKHI KpUTEPUH TEPMHHBI " TTOHSATHS,
aHAJIM3 ¥ CHHTE3 | CHCTEMHOIO aHall3a | MCIOJIb3yeMble B COBPEMEHHOM
uHbOopMaIHH, MOCTaBJICHHBIX 3371a4 | CEJICKIUU; CBOOOTHO
IIPUMEHSATh VK-1.2. Ucnonb3yeT | OpHEHTUPOBATHCS B MPUHLIMIIAX B
CHUCTEMHBIN TOJXOJ] | KPUTUYECKUM aHaN3, | CEJIEKIIUU CHMBOJIaX u
JUTS pellieHusl | CUCTeMaTU3aluio0 ¥ | O0O3HAYeHUSAX;  ONUpasch  Ha
MOCTaBJIEHHBIX 00001eHne MOJIyYEHHbIE 3HAHHUSI, aJICKBATHO
3a1a4 uHdopMauu Uit | (hOpMyITHpOBaTh u pemiarpb
pelieHus MPaKTUYECKHUE U HAYyUYHbIE 3a]a4H,
MOCTABJICHHBIX 33/1a4 | MPeAroararoime 3HAHHE
pPa3IMYHBIX  BOIMPOCOB (B TOM

YHCIIe JUCKYCCHOHHBIX U aKTUBHO
pa3pabaTbIBaeéMbIX B HAcTOsIIIEEe
BPEMS1)COBPEMEHHON T€HETHKH.
Ymers:

Jns  JAOoCTWMXKEHUsI  WHAWKATOpa
YK-1.2: ymets popMynupoBaTh U
pelaTh NpakTUYECKHe U Hay4HbIe
33724, MPEIIoIaraoIire 3HaHue

I'C€HCTUKH u CCJICKIINH,
AHAJIM3UPOBATH TIOJTYYCHHEIC
pPE3yJIbTaTel B CTAaTUCTUYCCKHUX
Imakerax, COCTaBJISATh

AJIEKTPOHHBIE TaOIHIIbI, TPAdUKH
U JMarpaMMbl Ui HarJIsAHOTO
NPEICTABICHUS HOJTyYEHHBIX
pE3yIbTATOB.
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(DOH,I{ OLICHOYHBIX CPEACTB 10 AUCHUIIIINHE «['eHeTHYeCKHE OCHOBBI CEJICKITUI

o HarpasiieHuo noaArotoBku 06.04.01 «buonorus» ®I'bOY BO «Yenl'Y» crp. 3
Baanersn:
I[J'Iﬂ JOCTHIXKCHUS HMHIAUKaTOopa
VK-1.1: Bmagers  HaBEIKAMH
aHanmm3a u nepepadoTKu
JUTEPATYPBI 1o TEME

HCCJIICA0BaHUA, BbI60pa TEMBbI U
ITIOCTAaHOBKH HpO6H€MBI

[1K-2

Cnocoben
MPUMCHSITH 3HAHHS
M METOJIBI
pa3IMIHBIX
oTpaciemn
OHOJIOrHYECKOM
HAYKH ISl PEIICHHSI
podeCcCHOHATBEHBIX
3aJ1a4 [pu
W3YYCHUU
OMOJIOTMYECKUX
CUCTEM Pa3HOTO
YPOBHS
OpraHu3aIuH.

[1IK-2.1 Oo0iagaer
3HAHUSMH 0
byHIaMeHTaIbHBIX
OCHOBAaX Pa3IMYHBIX
oTpacinein
OHOJIOTHYECKOI
HAYKH.

[1K-2.2 Vcnonb3yer
3HAHUS OCHOB
CTpOEHUS U
(YHKIIMOHUPOBAHUS
OMOJIOTUYECKUX
CUCTEM Pa3IU4YHOTO
YPOBHS OpraHU3aluu
IPU peLIeHUn
npodeccrnoHaTbHBIX
3ajay.

I1K-2.3 ITpumenser
COBpPEMEHHEIC
METO/IbI
WCCIICIOBaHHS JISI
pelieHus
npodeccrnoHaTbHbBIX
3aj1a4 pyu U3y4eHUN
OHMOJIOTUYECKUX
CHCTEM Pa3HOTO
YPOBHS OpTraHHU3aINH.

3HaTh:

Jnst ocTHXKEHUsT UMHAMKATOpa
I[IK-2.1: 3HaTh  COBpPEMEHHBIC
METO/bl,  MCIOJB3yeMblEe IS
pEIICHUS  TEOPETHYECKUX U
NPUKIAIHBIX 3a7a4 TEeHETUKH U
CCJICKIINH

Ymersb:

s gocTrxeHust
[K-2.2 YMETh
TeHeTUYECKUE3a/1auH,
COCTaBJISITH CXEMbI CKPEITUBAHHM,
HaIpaBJCHHBIE HaA OMpeaeiieHue
TE€HOTHNA OTAEIBHOTO HMHAMBHUAA
u reHodoHAA TOMYJSIUU B
LEJIOM.

Baaners:

Jnst  mocTHXKEHUsT WHAMKATOpa
[1K-2.3: nHaBbIKamMu oOmpeneneHus
Heinel M 3amay  MCCIIeOBaHUA,
nogdbopa METOJOB, aJIeKBAaTHBIX
MOCTAaBJIEHHBIM 3aJa4aM.

WHIUKAaTOpa
peliarb

3.1 Buabl OlIeHOYHBIX CPEACTB

3. COAEP/) KAHUE OHEHOYHbIX CPEACTB IO AUCHUIIJIMHE

No
/i

KOMITCTCHIMH/TITaHUPY EMBIC
pe3yabTaThl 00YICHIS

Kon

KonTponupyemsie
TEMBI/pa3/IeIIbI

HaumenoBanue
HaumenoBanue
OLICHOYHOT'O
OLICHOYHOT'O
CpeAcTBa Ha
cpeacTBa st .
MIPOMEKYTOUHON
TEKYILETO
arTectanuu No
KOHTPOJIS
3aIaHus
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DoH/T OLICHOYHBIX CpEACTB 110 JUCHUIIIINHE «['eHeTHYeCKrEe OCHOBBI CEIICKITHID)

o HanpasneHuio noarotoBku 06.04.01 «buonorus»y GI'BOY BO «Henl'Y» crp. 4
VK-1 1. [Ipenmer u 3aauu ce- VYcrasiit onpoc, | Bompockt K
3HATD: neximy. Mcropus pa3Butus | pedepar 3agety Ne 1 - 10
CEJIEKIINN.

HJ’I?I JOCTUIKCHHA MHAWKATOP4

2. cxoublil MaTeprall B
YK-1.1: 3HaTh  OCHOBHBI( p

CEJICKLIUU PaCTCHUMN

TCPMHUHBI 12t TNOHATHY 3, AHAIUTUYECKUE METOBI
HCTOJIb3yEMBIEC H CEJICKIIUU PAaCTCHHIA
COBpeMeHHOfI CCJICKLINU} 4. CHHTETHYCCKUE MCTOIbI

CBOOOJTHO OPUEHTHUPOBAThCS F CC/ICKINN PaCTCHUM
5. Tetreposuc
OpPUHLUIAX B CEJEKUUH
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CHUMBOJIAX M 0003HAYCHUS)
OMHUpPasICh Ha  IOJTYYEHHBI
3HAHMS, aJICKBaTHO
dbopMyaupoBaTh W  peIIaTH
MpaKkTUYECKHEe W  Hay4YHBI
3a7a4H, MIPEATOJIararoIH(
3HAHUE PaA3JIMYHBIX BOMPOCOL

(B TOM 4YHCIIe TUCKYCCUOHHBI)
U aKTUBHO pa3padaThiBaeMbD>
B HAacToIIIEee
BPEMsI)COBPEMEHHOM
TCHETUKH.

YMerTh:

Jlns mocTrIKEHUs UHIUKATOpa
YK-1.2: YMETH|
dbopmynHpoBaTh U pelIartk
MPAKTUYECKUE W  HAyYHBIQ
3a]a4H, MIPEITOJIAr AFOIIIHE
3HAaHME TEHETHKHU U CEJIEKIIUU
AHAIM3UPOBATh  TMOJYYECHHBIC
pE3yJIbTaThI B
CTaTUCTHUYCCKUX ImaKkeTay
COCTaBJIATh ANEKTPOHHBI
TaOJINLIBI, rpaduku I
JUarpamMmbl ISl HATJISHOT(
MIPE/ICTABJICHHUS]  TOJMyYCHHBI)
pE3yJIbTaTOB.

Baagers:

JUIs mOCTHXKEHUS
unaukatopa YK-1.1: pnaners
HaBBIKAMH aHaJIN3a U
nepepadoTKU IUTEPaTyPhI IO
TeMe HCClieIOBaHUs, BEIOOpa
TEMBEI B IIOCTaHOBKHU
poOIEMBI

6. 'eneTHUecKre OCHOBEI
UMMYHHUTETA PACTCHUH.
Cernekmus pacTeHUH Ha
YCTOMYMBOCTh PACTEHUH K
0OJIE3HIM.

7. LluTormia3mMaTHyecKas
MY>KCKasi CTEPIIILHOCTD B
CEeJIeKIIUU pacTeHUN

8. UacTHas cenexius pac-
TCHUN

9. Cenekuus KUBOTHBIX
10. YacTtHas ceneKius Ku-
BOTHBIX

11. Cenexiust MEKpooOpra-
HH3MOB

12. Cenexius
TPaHCTEHHBIX
OpraHu3MoOB

13. BzaumoneiicTBue aj-
JIEJIbHBIX U HeaJlJIEIbHBIX
redoB. CliernIeHHOE Hacle-
nosanue. CiierieHHBIC C
I10JIOM M 3aBUCSIIUE OT
T0J1a TIPU3HAKH

[1K-2

3HaTh:

Jns nocTrkeHUsT MHIUKATOPY
ITIK-2.1: 3HaTh COBpPEMEHHBIS
METOJIbl, HUCIOJIb3yEMbIE JIJIS
pElIEHUsT TEOPETHUYECKUX |
NPUKIAJHBIX 3a/a4 TE€HEeTHK}
U CEJIEKIINH

YMmers:

Jisg nocTrkeHus: MHANKATOPY

[1K-2.2 YMETh pemary
TEeHETUYECKUE 3aJ1auu,
COCTaBJISATh CXEMB]|

CerHlHBaHHfI, HaITpaBJICHHBIC

Ha OIpecaciICHUEC TICHOTHUIIA

3. AHaJIMTHYECKUE METO/IBI
CEJIeKI[MU PacTEeHUN

4, CUHTETUYECKHE METOIBI
CEJIEKIINH pacTeHUI

5. 'ereposuc

8. UacTHas cenexnus
pacTeHui

9. Cenekupys )KUBOTHBIX
10. YacTHast cenexuus Ku-
BOTHBIX

11. Cenexiust MUKpoOpra-
HH3MOB

12. Cenexuus
TPaHCTEHHBIX

OpTaHW3MOB

YeTHbll onpoc,
pedepar

Bormpocsl

K

3agety Ne 11-20
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OTJCIBHOIO0  HHAMBHAA |
reHodoHAa  TOMYJSALIUUA 1
LIEJIOM.

Baagern:

s toCTHKEHUST HHIUKATOpa
I1K-2.3: HaBBIKAMH
omnpeAeseHus Lejiel 1 3a1a4
HCCIIeI0BaHMs, TI0100pa
METO0B, aJICKBaTHBIX
IMOCTaBJICHHEBIM 3aJadaM.

Ilpumeuanue: munogvle 3a0anus, Kpumepuu U NOKA3AMENU OYEHUBAHUS 6 PAMKAX
meKyuje2o KOHmMpOoJis npedcmasienvl 8 pabouell npoepamme Oucyuniunvl (mooyns). Iloanvie
KOMNIEKMbl OYEHOUHbIX CPeOCME U KOHMPOJIbHO-USMEPUMENbHbIX MAMEPUANIO08 XPAHIMCSL HA
Kagheope.

3.2 Conep:kaHue OIEHOYHBIX CPEICTB
OrneHOYHBIC Cpe/ICTBA IMPOMEKYTOYHOH —aTTECTAllMW» MPEACTABICHBI IEePEUHEM
BOIIPOCOB ]IS 3a4€Ta.

3.2.1 TeopeTnueckne BONMPOCHI K 3a4€Ty

1. Hcropus pa3Butus ceinexkuuu B Poccuu.

Hauano opranu3oBaHHOHM cenekIMOHHOM paboTel B Poccun otHOocutes k kKoHIy XIX B. B
1877 r. B IlerepOypre u B 1881 rr. B MOCKBE CO3/1al0TCS CTAHIIMU 110 KOHTPOJIIO 3a KaYeCTBOM
cemsiH. B 1884 r. ocHoBano [lonraBckoe omnbiTHOE T0JTe, B 1886 1. — Hemepuanckast u Ynamoso-
Jlronuneukas onbiTHble ctaHiuu. B 1896 r. I1.A. KocteiueB ocHoBan lllatuinoBckyio (HbIHE
Opr0BCKY10) CEIbCKOX035IMCTBEHHYIO ONbITHYIO cTaHuuto. B 1903 r. [I.JI. Pyasunckuii opra-
HU30BaJ CEJIEKIIMOHHYIO CTaHIINIO MPU MOCKOBCKOM CEIbCKOX03S1CTBEHHOM MHCTUTYTE (HbIHE
MockoBckas cenbckoxo3siiictBeHHast akaaemust uM. K.A. Tumupsizea). B 1909-1912 rr. co3na-
€TCsl TEJIBIN PsAJT ONBITHBIX CTAHIIMI C OT/eNamMu cenekiuu: XapbkoBckas, CapaToBckas, Kpac-
HOKyTcKas, Onecckas, MupoHoBckasd. B coBeTckuii mepuos co31ar0Tcs 30HAJIBHBIE CEJIEKIIH-
ounsie yupexnaenus (HUUW cenbckoro xozsiiictBa CeBepo-Boctoka, FOro-Bocroka, Cubupu,
entpansHbIX pailoHOB HeuepHo3eMHOH 30HBI, LleHTpanbHBIX pallOHOB UEpHO3EMHOHN 30HBI,
benopyccun, VYkpausbl, a Takke CleUUaTIM3UPOBAHHbIE WHCTUTYTHI IO O3MMOM MIIEHUIIE
(Kpacnonap), caxapnoii ceexiie (Kues, Boponex), mo macnuunsiM KyibTypam (KpacHomap), mo
KyKypy3e ([JnenponeTpoBck), 3epHOO000BBIM U KPYISIHBIM KyJbTypaM (Open), no pucy (Y30e-
KHUCTaH).

2. T'eHeTHKa KaK TeopeTHYeCKasi OCHOBA celeKUUH. MeTo] YMCThIX JTHHUIA.

I'eneTnka SBIISETCS TEOPETHYECKOW OCHOBOM CeleKIMHU. Bce COBpeMEHHBIE METOABI Ce-
JIEKIMU ONMUPAIOTCS Ha HMCMOJIb30BAaHUE T'€HETUYECKUX NPUHUHUIOB. [lonokeHuss reHeTHKu o
JMCKPETHOM NpPUPOJAE HACIEIACTBEHHOCTH, YYEHHE O MYTAllMOHHOH M MOAM(UKAIMOHHOM
MU3MEHUYMBOCTH, YCTAHOBJICHHE 3aKOHOMEPHOCTEH PAaCILECIJICHUS MPU3HAKOB, IOHATHS TOMM-
HAaHTHOCTU U PELECCUBHOCTU, TOMO - U F€TEPO3UTOTHOCTH M APYTUE COCTABIISIIOT OCHOBY Ce-
JIEKIIMOHHON paboThl B HacTosimee BpeMs. YUCThIE JIMHUY - OKOJIEHUE, KOTOpoe OepeT Havaio
OT OJIHOM 0COOM W MyTeM POJCTBEHHOTO CKpEIMBAaHWs (MHOPUIMHTA) Yy JKUBOTHBIX M CaMO-
OIBUICHUS Y PACTEHUM B T€UEHHE HECKOJBKUX CIEIYIOIIUX IMOKOJEHUH MpHoOpeTaeT reHeTu-
YEeCKYI0 OJHOPOAHOCTh. Bce 0cobu 4mMcTON JIMHUM MMEIOT OJMHAKOBBIA T€HOTHI, T.€. TOMO-
3UTOTHBIE [0 BCEMU AJUIEIBHBIMU MapaMH XpPOMOCOMHOro HaOopa. TepMHH «4HCTbIE JTUHUN
BBen 1903 nat. 6uonor B.JI. Morancen. OH SKCeprMEHTAIBHO 10Ka3al, 4TO 0TGOP 10 (eHo-
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THUITY B YUCTHIC IUHUU HE aeT 3P QeKTa, a MPUMEHS TaKOoi 0TOOpP B MOIYJIALIUU, MOKHO pa3-
JIOKUTH €€ Ha YUCThIC TMHUU B TEUEHUE HECKOJIbKUX MOKoJeHuH. [IpakTnyeck YncThie JINHUU
HE MOTYT OBITh MOJIHOCTBIO TOMO3UTOTHBIMU. MeX/ly YUCTBIMH JIMHUSAMH XOTh U U3PEIKa, HO
MIPOUCXOJIAT MPOIecChl OOMEHa HACIeICTBEHHOM nHpopManueid. Y pacTeHHi, Jaxke caMOOIbI-
JSIOIINECS, CIY4aloTCsi 0cOOU, BETYIIUE OTKPHITO M OMBUIAIOTCS NIepekpecTHo. Kpome aToro,
CIIOHTAHHO BO3HUKAIOT Pa3IMYHbIE MyTallUU, KOTOPbIE HAPYIIAIOT OJHOPOJAHOCTH YUCTOM JIH-
HuM. BenencTeie nHOpUAMHTA YHCTHIC JIMHUH (0COOEHHO B TIepecueTe MepeKPECHOOTIbI-
JSIOLIUXCA PACTEHUI) XapaKTepU3yloTCs MOHMWKEHHON ku3HecnocoOHocThio. Ho mpu ckpe-
[IMBAHUU JIBYX YHCTBIX JIMHUNA T€TEPO3UTOTHOCTh BOCCTAHABIIMBACTCS U, KaK MPABUIIO, BO3HU-
KaeT sIBJICHHUE TeTepo3uca. ITO MPAKTUYECKU MPUMEHSIOT B CEJNEKIMH. HAmp., YPOKalHOCTb
reTEePO3UCHBIX THOPUIOB KYKYPY3bl, TIOJXYYEHHBIX OT MEXJIMHEHHOTrO CKpelmuBaHus, Ha 25-
30% BbIIIE YpPOXKANHOCTH JIp. COPTOB 3TOM caMOi KyIbTyphl. HauBbICIIYIO TPOU3BOIUTEIND-
HOCTBH UMEIOT T.H. JIBOMHBIE MEXIIMHEHHbIE THOPHIBL, TIOTy4YaeMble, CKPEIIMBAas JBa MPOCTHIX
(nByxnuHelHbIe) TUOpUIBL. CKpelMBaHUE IBYX MEKITMHEHHBIX THOPUIOB YCUITUBAET reTepo-
3uc B 1-m nmokonennn. Ho y>xe BO 2-M MOKOJIEHHH YPOBEHB €T0 CHUKAETCS, a B CIIEAYIOIINX I10-
KOJICHHSIX BCJIE/ICTBUE PACHICINIEHUSI OH UCYE3aeT COBCEM. DKOHOMHUYECKOE 3HAYCHHE UMEIOT
JIUIIb MEXJIMHENHbIe THOpU b 1-ro nokosieHus. [loaTomy, yToOBI OTy4aTh THOPUIHBIE CEME-
Ha, HEOOXOAUMO €KETOTHO MPOBOIUTH MEKIMHEHHBIE CKPEIUBAHUS, UTOOBI YACIIEBUTH ITOT
porece y KyKypy3bl U HEKOTOPBIX Jp. KYJIbTYP, HCIOIB3YIOT IIUTOIIA3MATHUECKYIO MYKCKYIO
CTEPHIILHOCTb.

3. OTOOp - OCHOBHOW MeTO/1 CeJTeKINH.

Paznu4aroT ecTecTBEHHBIN U HCKYCCTBEHHBIN OTOOD.

EcrectBenHsblIit 0T60p. DTOT BUJ 0TOOpa MPOUCXOIUT MOJ ASHCTBUEM KIIMMaTa, OYBEHHBIX
YCIIOBHIA, BIMSHUS penbeda M KUBBIX OpraHn3MoB. EcTecTBeHHBIN 0TOOp MCKOPEHSIET BCE He-
MPUCIIOCOOJIEHHBIE K TaHHBIM YCJIOBHUSM MPOU3pACTaHUsl OMOTHUIIBI, OCTABISS TOJIBKO TE, KOTO-
pBIe CMOTJIM aJalTHPOBAThCS K KOHKPETHBIM YCIOBHSM. T.e. €CTECTBEHHBIH OTOOp — 3TO
BbDKMBaHHE Oojee MpUCIOCOOIEHHBIX OpraHu3MoB B OopnOe 3a Jku3Hb. B pesynbraTe
€CTECTBEHHOTO OTOOpa COXPAHSIOTCS JIIOObIE )KU3HEHHO Ba)XKHBIE MPHU3HAKH, ACHCTBYIOIINE HA
MOJIb3y OpraHM3Ma U BHUJA B LIEJIOM, U 00pa3yroTcsi HOBble (OPMBI U BHUJIbL. EcTEeCTBEHHBIN OT-
00p BcTpeuaercs B (GopMe IEHTPOCTPEMUTETHLHOTO (CTaOMIU3UPYIOMIEro), EHTPOOESKHOTO
(IecCTpyKTUBHOTO) M TUHEHHOTO (HampaBIeHHOT0) OTOOPOB.

[lenTpocTpeMuTeNbHbIN (CTAOMIU3UPYIOLINIT) OTOOP — 3TO OTOOP, MPU KOTOPOM B Cllydae,
COXPAHEHMs CPEJAHEr0 YPOBHS YCJIOBHUH Cpelbl OOMTaHUS COXPAHSAIOTCA OCOOM CO CPEeIHUMHU
MoKa3aTesiMu pu3HaKoB. OcoOHU, OTKIIOHSIOIIUECS OT MOJAIILHOTO THTIA, YITUMHUHHAPYIOTCS U3
MOMYJIAUUU. DTOT OTOOP COXpaHseT B MOMYJISAILMU ONPEACICHHYIO OJHOPOJHOCTh 0c00eH, TO
€CTh CTa0MIIN3UPYET MOMYJISIUIO.

LleHTpOOEKHBIN (AECTPYKTUBHBIN, pa3pbIBAIOLIHI) OTOOP — 3TO €CTECTBEHHBIH 0TOOP, KOTO-
PBIH OCYIIECTBISIETCS B TOM CITy4ae, KOT/Ia MCXOHAs TIOMYJISIHS SBISETCS HEMPUCTIOCOOIICH-
HOW K YCJIOBHUSIM Cpefbl U JII000€ OTKJIOHEHHE 0COOM OT MOAAJIBHOIO MOJIepKUBAETCS 0TOO-
pPOM B TIporiecce penpoayKiuu. [Ipu qecTpyKTHBHOM OTOOpE MCXOAHAS TOMYJISIHS pacysIeHs -
eTcs Ha psj MeHee 00BEeMHBIX, HO 00Jiee TOKaTbHO MPUCIOCOOTEHHBIX MOMYJISLNHA.

JluneiHbli (HampaBIeHHBIN, ABMKYIIHI) OTOOP — 3TO €CTECTBEHHBIN 0TOOp, KOT1a MpH pas-
MHOXXEHMH MPEUMYIIECTBO IOJIy4aloT (OPMBI C YKIOHEHHEM IPU3HAKOB B OMNPEACICHHOM
HaIpaBJIEHUU OT CPEIHEro ISl MOMyJISUK THUIa. B 3TOM ke HampaBieHUH B MpOIlecce Hempe-
PBIBHOTO JJMHEHHOTO 0TOOpA CABUTAeTCS M MOAAIBHBIN TUII ITOMYJISALHH.

HckyccTBeHHBINM OTOOP. DTOT BUI 0TOOpA MPOBOIUTCS YEIIOBEKOM. B pe3ynbrare 3Toro ot-
00pa Ha OCHOBE HACJIEICTBEHHOCTH M M3MEHYMBOCTH CO3/IAIOTCSI HOBBIE XO3SHCTBEHHO IIEHHBIE
(dhopmbI U copra.

MaccoBblii 0TOOp - 3TO OTOOp JTYUYIIMX SKOTHIOB (KIMMATUIOB, 31adOoTHIIOB). MaccoBbIit
0TOOp OCYIIECTBISIETCS HA OCHOBAHUU PE3YJbTATOB UCCIIEIOBAHUS reorpapuueckux u
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4.

9KOJIOTUYECKUX KYJIBTYP.
I'mOpuau3anusi.

['uOpuanzanus — 3TO CKpelrBaHue 0co0ei, pa3TUYarOIIUXCs OJHUM WIIM HECKOJIbKUMU Ha-
CJIEZICTBEHHO OOYCJIOBJICHHBIMU MpU3HaKamMu. [ mOpuan3anus ObIBaeT €CTECTBEHHOM (CIIOHTaH-
HOM) ¥ HICKYCCTBEHHOM (9KCTIEPUMEHTAIBHOM ).

EcrectBennass ruOpuauzanusi Moapasfeisercs Ha aJUIONaTPUYECKyl0 (CKpEIIMBAIOTCS
ocobu 1ByX audpepeHIupoBaHHbIX BUJIOB B 30HE KOHTAKTOB UX apeasioB, HallpUMep, JIUCTBEH-
HUIla CUOMpCKasi U Jaypckad, elib CHOMPCKas U eBpOIeicKas), CUMIIATPHUYECKYIO (CKpeluBa-
HUe ocolell NByX TIeHETHMYeCKH OO0OCOOJIEHHBIX BHJAOB B IpejesiaX OJHON reorpaduueckoi
00J1acTH, HAapUMep, OCHHBI M TOTOJISI OEJI0T0) U MHTPOTPECCHBHYIO (0COOBIA BUA THOpHIM3a-
MU, TIPU KOTOPOU MPOUCXOIAT BO3BPATHBIE CKPEIIMBAHUS CIIOHTAHHBIX MEKBHJIOBBIX THOPH-
JIOB C UCXOJHBIMH POJUTEIICKUMHU BHIAMH, OOHAPYXKEHA CpeAH BUAOB 1y0a, WBBI, TOIOJIS).
Paznuyaror Takke BHYTPUBHIIOBYIO, MEXPOIOBYIO U MEXKCEMEWCTBEHHYIO THUOPHIM3ALIHUIO.
CkpemnBanue oco0eil pa3nuyHbIX GOPM U COPTOB, MPUHAICKAITUX K OJHOMY BH]Y, Ha3bIBa-
eTcsl BHYTPUBUAOBON rudpuan3zanuei. CkpeuBaniue ocodel mpuHaaIeKalux K pa3HbIM BU-
JlaM OJHOTO pOJa, pa3HbIM poJilaM M Pa3sHbIM CEMEWCTBAaM, Ha3blBalOT OTAAJECHHOW MEKBU-
JIOBOM, MEKPOJIOBOH U MEKCEMEHCTBEHHON TMOpUIN3aINCH.

['uOpunnzanusi, Kak METOJl CEJIEKIMH, BKIIOYAET KOMIUIEKC IPUEMOB, HallPaBJICHHBIX Ha I0-
JTydyeHue THOPUAHBIX PAaCTECHUI C M3MEHEHHWEM HAaCJEICTBEHHOCTH M UCIOJIb30BAaHUEM €€ IUIf
BbIBEICHUsI HOBBIX copToB. Co3iaBasi rubpuau3anueil HyKHbli UCXOAHBIA MaTepual, yaaercs
3HAQUUTENIbHO YCKOPUTH XOJ CEJIEKIMOHHOro mnpoiiecca. [locienoBarenbHbIM CKpEIIMBaHUEM
HACJIEICTBEHHO PACHICTUIAIOMINUXCS POJUTENBCKUX (OPM  CEJNEKIIMOHEPhl CO3Jal0T HOBBIE
(GhOpMBI pacTeHHIA.

5. HMoaumaouaus. MyrareHes.

[Tonumnaonaus oyeHb pacIpoCTpaHEHa B celeKuuu pacteHuid. [lomummouaHsie ocobu ne-
MOHCTPUPYIOT 00Jiee BBICOKYIO JKU3HECIIOCOOHOCTh, YeM aurioniHeie. Kpome Toro, n30ObITOK
XpOMOCOM, TIOyYEHHBIX TOCIIE MOJTUILION/INH, TOBBIIIAET YCTOMUYNBOCTh PACTEHUN K OaKTepH-
sIM, BUpycaM, IpuOaM M TPOYMM TATOTEHHBIM OpraHW3MaM, a TaKXe K pa3InyHbIM He-
OnmaronpusaTHBIM (akTopaM (XMMHUYECKOMY BO3JEHCTBHUIO, panuanuu u mp.). Korma mospe-
MKJIAIOTCSI TOMOJIOTHYHBIE XPOMOCOMBI, OJJHA WM Ja)K€ JIBE, aHAJIOTMYHbIE MOBPEXKICHUAM HE
noasepratotcs. [Iposenenue B konme XIX Beka ruOpuansanuu nmeHuns! (Triticum) u pxu
(Secale) mano BO3MOXKHOCTH TIOJIYYUTh B PE3yJIbTaTe AJIJIOMOIUIIONINN (OPMBI 36pHOBBIX, Ha-
3BaHHble Tputukane (Triticale). B 1930-e ronsr cenexkunonep Hukomnait BacunbeBuu Llumun
CKpECTHUJI MILEHUILY U TBIPEH, MOTYyYUB BHICOKOYPOXKAMHBIE U YCTOMYMBBIE K MOJIETaHUIO TIIIIe-
HUYHO-TIBIPEHHBIC THOPHIBI.

HckyccTBEHHBINM MyTareHes:
1. Meron Hauan MPUMEHSTHCA MOCIE OTKPBITUS PE3YJIbTaTOB BO3JEHCTBUS Ha pacTeHUs pa3-
JUYHBIX MYTareHOB — XUMHYECKHX (PAKTOPOB M M3Iy4eHUN. MyTareHsl 1ai0T BO3MOXKHOCTb
NO0OMBATHCS IMIUPOKOTO CIIEKTPa MyTaIuil.
2. UckyccTBeHHBIM MyTareHe3 MOJTAIKUBACT T€HOMHBIE MYTAallUd, KOTOpBIE MPUBOIAT K
noJiMIionuu. B yacTHoCTH, monumiionHble GOpMbl MOIy4aroT, oOpadaThiBasi aJKalOHIOM
KOJIXUIIMHOM CEeMEHa BO BpeMs mpopacTaHusi. Eciu o6paboTaTh 3apojbIll BO BpeMs MEPBOTO
MHUTO3a €r0 KJETOK (Ha cTaauu Metadasbl), MUKPOTPYOOUKH pa3pyIiaTcsi, XpOMOCOMBI pa3oii-
nytest cinydaiiHo. OfiHa U3 KJIETOK MOXET CTaTh HE JUIUIOUJHOM, a TeTparuiougHou. Bropas
BOBCE HE MOJIYYHUT XpoMocoM. Terparmons aanee OyAeT JeNUThCS MUTO30M.
3. CnencrBueM MyTareHe3a SIBJISIIOTCS MHOTHE T€HHBIE M XPOMOCOMHBIE MYTAIlUH, MPUBOJIS-
IUX K BOSBHUKHOBEHUIO COPTOB C HOBBIMU XapAKTEPUCTUKAMH.

6. 3akoH romosaoruyeckux psinos H.U. BaBuiioBa u ero 3Hauenue B 6M0J10THH.

Huxkonait IBanoBuy BaBuiioB nMen Hay4dHbIE HHTEPECHI B IIUPOKUX cepax, HO Ooiee Bce-
IO OH M3BECTEH KaK OOTaHMK-CENEKIIMOHEP U TeHeTHK. Mccnenys napaiienu3M B HacaeICTBeH-
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HOM M3MeH4MBOCTH, B 1920 rogy oH OTKPBUT 1 0OOCHOBAJ 3aKOH TOMOJIOTHYECKUX PSIJIOB, KOTO-
pbIit 3ByuMT Tak: «Buasl U poJbl, FeHETHUECKU OJIM3KHE, XapaKTepU3yITCsS CXOIHBIMU psiiaMU
HACJIEICTBEHHON M3MEHYMBOCTHU C TaKOM MPaBUIIbHOCTBIO, YTO, 3Has psAa (OpM B mpenenax of-
HOT'O BMJIa, MO’KHO TPEABHUICTh HAXOXIAECHUE MapajuleibHbIX (JOPM y IAPYrux BUAOB U POJIOB.
UYem Onmrke reHETUYECKU PACIIONIOKEHBI B OOLIEH ccTeME POJbl U BUJIbI, TEM IIOJHEE CXOJICTBO
B pszax UX U3MeHuuBOCTH. Llenble ceMelicTBa pacTeHuil B 00IIEM XapaKTepU3YyIOTCs OIpese-
JIEHHBIM LIMKJIOM U3MEHYUBOCTH, IIPOXOASILIEH Yepe3 BCE POAbl U BUJIbI, COCTABIISAIOLINE CEMEI -
CTBa».

7. TloHsiTHE reHeTHYeCKOI0 AHAJIM32a, er0 OCHOBHbIE 3J1eMEHThI, 32Ja4H.

OCHOBHBIM METO/IOM T'€HETHKH SIBJISIETCS T€HETUYECKHI aHalIu3, OCHOBATEJIEM KOTOPOIO
SIBJISIETCSI U3BECTHBIN oTeyecTBeHHbIN yueHblid A. C. CepeobpoBckuii (1892-1948), aBrop KHHUTH
«l'enetnueckuil aHaiu3» (U3AaHa Toiapko B 1970 r.), koTOpass He MOTepsia aKTyaJlbHOCTH U
cerojHs. ['eHeTHuecKuil aHaM3 — KOMILJIEKC METOAOB MCCIEIOBAHUS MeHOTUNA U (heHoTuna.
['eHOTHII — COBOKYITHOCTh I'€HOB, a ()EHOTHUII — COBOKYITHOCTb IPU3HAKOB KOHKPETHOI'O Opra-
Hu3Ma. OCOOEHHOCThIO T'€HETHMYECKOrO aHajlu3a SBISETCS TO, YTO HU3yueHHE TI'eHOB OCy-
LIECTBJIIETCS Yepe3 KOHTPOJIMPYEMbIE UMM IPU3HAKU. B CBSI3U € 3TUM NpeaMETOM I'eHeTHYe-
CKOT'0 aHajM3a sBiIeTCs (PEHOTUI OPraHU3Ma U ero oT/elbHble pu3Haku. [Ipu3HakoM B rexe-
THUKE Ha3BIBAIOT JIFOOOE CBOWCTBO, OCOOCHHOCTB, 10 KOTOPHIM OPraHW3MBI MOTYT OTJIHNYAThCS
ApYT OT Apyra. 9To MOTYT ObITh MOpdonornyeckue, OHOXMMHUYECKHE, (PU3NOIOIMYECKHE, aHa-
ToMHYecKHre U Apyrue ommyus. [10100HO ToMy, Kak TEHOTUI MOXKHO PasJIOKHUTh Ha DIIEMEH-
TapHbIe HACJEJCTBEHHbIE €IUHMIIBI — TeHbl, (EHOTHI 0COOM MOXKHO MPEICTaBUTh KaK CO-
BOKYITHOCTb 3JIEMEHTApHBIX eIuHUL — QeHoB. Kaxapiil peH KOHTpoInupyeTcss OAHUM KOHKpeT-
HbIM TeHOM. DeH — ecTh MPOCTOM AEMEHTapHbIN MpU3HaK. CII0KHBIN IPU3HAK KOHTPOJIUPYET-
Csl HECKOJIbKMMM F€HaMM, IIPEJICTaBIIsIsl coOoN coueTaHue peHoB Wi (PEeHOTHII.

N3yuenue sneMeHTapHBIX MPU3HAKOB (()EHOB) MO3BOJIET BBIABUTH CBSI3b MEXKAY T€HOM U
KOHTPOJUPYEMbIM UM MTPU3HAKOM, TO €CTh U3YyUUTh (DYHKIMIO T'eHa. AHAJIN3 CIOKHBIX MPU3HA-
KOB IIPOJIMBAET CBET Ha MEXAaHU3Mbl B3aUMOAECHCTBHS T€HOB, KOTOPbHIE MPUBOASAT K MPOSBICHUIO
TOT0 WJIM MHOTO (heHoTuNa. 3aladyaMy FeHETHYECKOT0 aHalln3a SABJISIOTCS: U3yUeHHe XapaKkTepa
HaCJIEIOBaHMs OTAEIbHBIX MPU3HAKOB (SAEpHOE WM HESJEPHOE Haclel0BaHue), uAeHTU(puKa-
1us reHa (yCTaHOBJIEHHME €ro (DyHKLMHU), U3yYEHHE €ro B3auUMOJCHCTBUS C IPYTMMH I'€HaMH,
OIIPEEIIEHUE €0 JIOKATU3alUU Ha KOHKPETHOM XPOMOCOME, a TAKKE MECTOIIOIOXKEHHS B IIpe-
Jieniax TpynIbl CUEIVIeHHsI, U3yUYeHne reHoTUIa n3ydaemMoro opranuszma. Kpome toro, B 3amaqy
TEHETUYECKOT0 aHalu3a BXOJAUT BBIACHEHHE CTPYKTYpHl U (DYHKIMM I'eHa, €ro MOJEKYJSPHOM
OpraHu3aIH.

8. IlpaBuia mpoBeneHHsI TeHETHYECKOro aHaau3a. TpeboBaHus K MCXOIHOMY MaTe-

pually, TeXHHKe M10CeBAa U CKpelMBaHUs.

Hcxoanslit MaTepuan celeKuu — OOHapy>KeHHbIE CPeu KyJIbTUBUPYEMBIX COPTOB, B JH-
KopacTyuiel (iope WM UCKYCCTBEHHO CO3JaHHBIE C IMOMOIIBIO THOpHIN3alK, MyTareHesa u
MOJIUTIJIONINHN B TOW WJIM MHOM Mepe pa3HOOOpa3Hble MOMYJISIIIMKA, KOTOPBIE CIYXKaT UCTOYHH-
KOM IIeHHBIX (hopM Ui 0TOOpa. Y JauHblid BHIOOP UCXOAHOTO MaTepHaja B 3HAUUTEIbHOM Mepe
MIpeIoNpeeNseT yCnexX celleKIIMOHHOM paboThl. MicxoaHblit MaTepualn noJkeH 001aaaTh omnpe-
JIeTICHHBIMH KadecTBaMH. Bo-TiepBbIX, OH TOJKEH OBITh JOCTaTOYHO Pa3HOOOPA3HBIM IO cOoYe-
TaHUSM XO35I1ICTBEHHO BaXKHBIX IIPU3HAKOB. BO-BTOPBIX, B35Tasi B KAUECTBE UCXOAHOIO MaTepH-
ajla TOMYJISIUS PAaCTeHUH JOJDKHA OBITH BO3MOXHO OOJbIIE HACHIIEHA (popMamH, COOTBET-
CTBYIOLIMMH LEJIN CEJEKIIMOHHON PabOTHI.

9. IlousiTue o copTe, MOpoje, ITAMME.

OOBexTaMH ¥ KOHEUHBIM PE3yJIbTaTOM CEJIEKIIMOHHOTO Mpolecca SBISIETCS OPOAbI, CopTa
U IITaMMa.

[Topona KHMBOTHBIX - 3TO COBOKYITHOCTh OCOOEH B Ipejiesiax ONpeleNeHHOro BUa )KUBOT-
HBIX, IKO IMEET F'€HETUYECKHU 00YyCIIOBICHHbIE CTAOMIIbHBIE XapaKTEPUCTUKH (CBOWCTBA U IIPHU-
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3HAaKH), OTJIMYAIOIINE €€ OT JAPYTHX COBOKYIHOCTEH 0c00€i 3TOro BU/Ia )KUBOTHBIX, YCTOMYUBO
IepeAaroT UX MOTOMKAM U SIBJISIETCS PE3YJIbTATOM MHTEJUIEKTYaJIbHON JEATEIbHOCTH YEJIOBEKa.
JKuBOTHBIE OJTHOM MOPO/BI TOX0XKH 110 TUITY TEJIOCIOKEHUS, IPOU3BOAUTEIBLHOCTBIO, I1JI0JI0BU-
TOCTBIO, MAacThl0. JTO MO3BOJSAET OTJIMYATh MX OT TAKUX APYro mopoxasl. B mopoae noikHO
OBITh I0CTaTOYHOE KOJIMYECTBO KUBOTHBIX, HHAYE OIPAHUYMBACTCS BOZMOXKHOCTD ITPHUMEHECHHS
0T0O0pa, OBICTPO MPUBOAUT K BBIHYKJIEHHOMY POJACTBEHHOI'O CHApUBAHUA U, KaK CIEACTBUE, K
BBIPOXKJIEHUIO 1TOpobl. Kpome BBICOKOW ITPOM3BOAUTENIBHOCTH U YUCIEHHOCTH, 11OpOAa JOJIK-
Ha OBITH JOCTaTOYHO PACIPOCTPAHEHHON. JTO YBETUYMBAECT BO3MOXKHOCTHU ISl CO3/1aHUS B HEl
Pa3UYHBIX THUIIOB, YTO CIIOCOOCTBYET €€ NalbHEHIIeMy yIydlleHHI0. boibiloe BIUsSHHE Ha
(dbopMupoBaHHEe OCOOCHHOCTEH MOPOA MMEIOT MPUPOJHO-TeorpaduuecKre yCIOBUS - OCOOCH-
HOCTH TI0YB, PaCTEHH, KIMMara, penbeda MECTHOCTH U ToMy nojgoOHoe. [Ipu 3aBo3e KHUBOT-
HBIX B HOBBIE MPUPOTHO-KIIMMATUYECKUE YCIOBUS B UX OPraHU3MeE MPOUCXOIAT PU3NOIOTHYE-
CKHE€ MU3MEHEHMs], IPUUEM B OJIHUX CiIydasx IiiyOokue, B APyTux - aTaxHsble. [lepecTpoiika cu-
CTeM OpraHu3Ma TeM IIyOke, ueM OOoJbllle pa3HHIA MEXAY HOBBIMH U MPEKHUMH YCIOBUIMU
cymectBoBanus. [Iporecc mprucnocoOiaeHnst KUBOTHBIX K HOBBIM YCJIOBHSM CYIIECTBOBAHHS
Ha3bIBACTCS aKKJIIMMATH3ALUEH, JUIMTHCSI OHA MOXKET HECKOJIBKO ITOKOJIEHUH.

Coprt pacteHuil - rpymnmna KyJbTypPHbIX PACTE€HUH, KOTOpPbIE B PE3yJIbTAaTe CEJIEKIIMU IOJIY-
YA ONPEJIEIICHHbII HA0Op XapakTEepUCTUK ( MOJE3HBIX WIM JAEKOPATUBHBIX ) , KOTOPbIE OTJIN-
4aloT 3Ty TPYNIy pacT€HUN OT APYrMX pacTEHU TOro e Bujaa. Kaxapiil copt pacTeHUl nMeer
YHUKaJIbHOE HA3BAHUE U COXPAHSET CBOU CBOMCTBA MPU MHOTOKPATHOM BBIpAIlIUBaAHUH.

[IITaMmM MHKpPOOPTaHM3MOB - YKCTasg KYJbTypa ONPENEIEHHOIO BHUJAa MUKPOOPTaHU3MOB,
Mop(}onoruuHnn PU3NOIOTHIECKHE OCOOCHHOCTH KOTOPOM X0po1io n3y4eHsl. llITaMmmer MoryT
OBITH BBIJICJICHBI U3 PA3IMYHBIX UCTOYHUKOB (ITOYBBI, BOJBI, MUIIEBHIX MPOAYKTOB) UIU U3 O-
HOTO MCTOYHMKA B pa3Hoe Bpems. [loaToMy oauH u TOT ke BUJ OaKTepui, IpoxkKel, MUKpO-
CKOIMYECKUX TPUOOB MOKET UMETh OOJIBIIOE KOJIWYECTBO MITAMMOB, OTJIMYAIOLIUXCS MO PAIY
CBOWCTB, HallpUMep C YyBCTBUTEIBHOCTHIO K AHTUOMOTHKAM, CIIOCOOHOCTBIO K 0Opa30BaHUIO
TOKCUHOB, (pepMEHTOB U Apyrux (axtopos. LLITaMMbl MUKpPOOPraHU3MOB, KOTOPBIE UCIIOJIB3Y-
IOTCSI B TIPOMBIIIJIEHHOCTH JUIsI MUKPOOHOJIOTHYECKOTO CUHTE3a OeNKOB (B YaCTHOCTH (hepMeH-
TOB), aHTUOMOTUKOB, BATAMUHOB, OPraHUYECKUX KHUCIOT U T.II., 3HAYUTEIILHO IPOAYKTUBHEE (B
pe3ynbTare CeNeKINN), YeM JUKUE IITAMMBI.

10. T'eHeTH4ecKkH pery/upyeMblii reTepo3uC y pacTeHMii.

['eTepo3uc — 310 0coboe CBOMCTBO OPraHU3MOB, KOTOPOE XapaKTepU3yeTCsl OBBIIIIEHUEM
BBIHOCJIMBOCTH, CHJIBI, IPOM3BOAUTEIBLHOCTH Y TOTOMKOB IIEPBOTO MOKOJIEHUS B CPABHEHUH C
ponutensimu. Kaxxnoe cneayroiee mNoKoJIeHHEe CTAaHOBUTCS ciiabee, Tepsis MoJIe3HbIe KauecTBa
BIIJIOTH JIO ITOJIHOTO UCUE3HOBEHMUS.

11. Cenexknusi caMOONbLISIOIINXCS PACTEHUI.

[ToTOMCTBO OJHO# CamMOOMBUISAIONIEHCS 0COOM HA3bIBACTCS YHCTOW JMHUEWH. Takum oOpa-
30M, UHJIUBUYaTbHBIA OTOOP MPUBOAUT K BBIACICHUIO OTACIHHBIX YUCTHIX JHHHUHA. CaMOOIIbI-
JIEHUE BEJIET K MOSBIEHUIO0 TOMO3UTOTHBIX (hOpPM (BCIIOMHUTE MOHOTUOPUIHOE CKpPEIIMBAaHKE, B
pe3ysbTaTe KOTOPOro BCE BPEMS YMEHBILIAETCS YUCIO TETEPO3UTOT U BO3PACTAET YHUCIIO TOMO-
3urot). Takum 00pa3oM, MHAWBHUIYaIbHBIM OTOOP OOBIYHO MPUBOIUT K IOIYYEHHIO COpTa
MPEJCTABISAIONIET0 COO0M OAHY MM HECKOJbKO YHCTBIX JIMHHMA, KOTOpPBIE, OyIyuyd TOMO3UTOT-
HBIMH, COXPaHSIOT MOCTOSHCTBO TeHoThmna. Pazymeercs, U B Ipeaesiax 4YUCThIX JIUHUN IIPOUC-
XOAT MyTaIlUH, TaK YTO 3TO MOCTOSHCTBO HE SABISAETCA A0COIIOTHBIM.

12. CuHTeTH4YecKasi celeKIMA.

CuHreTnyeckas ceJeKIus - 3TO CEeJEKIMs, OCHOBaHHAs Ha UCII0JIb30BAHUU AJIs1 0TOOpa Uc-
XOZHOTO MaTepuaa, Co3JaBaeMoro ImyTeM ruopuan3auy (CUHTe3a) pa3InYHbIX COPTOB
¢dopM. CuHTeTHYECKAasl CEeKIUs OCYIIECTBISETCS MMyTeM NepeKOMOMHAIIMY U TPAHCTPECCHH.
[Tpy KOMOWHAITMOHHON CHHTETUYECKOW CEJICKITNH B OJJHOM THOPUIHOM PACTEHUU COYECTAIOTCS
MPU3HAKK M CBOMCTBA JIBYX WJIU OoJiee poauTENbckuX popM. 3amaua ceeKIruonepa - 0Tooparhb
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U TCHETUYECKU CTaOWIM3MpOBAaTh THOPHIHBIE PACTEHHS, HauOOJee IMOJHO COYETAIOIIUE ITH
IIPU3HAKU U CBOMCTBA. TpaHCrpecCuBHAs CUHTETUYECKAs CEJIEKLMs OCHOBaHA Ha 0TOOpe B pac-
HICTUISIOIIMXCA TToce THOpUIN3AMi MOKOJIEHUH 0co0eil ¢ TpaHCTpecCHel, T. €. C TOJIOKHU-
TEJbHBIMU IIPU3HAKAMH, BBIPAXKEHHBIMM B OOJIbILIEH cTeNeHH, 4eM y jydmero poautens. [Ipu
TPAHCTPECCUBHOM CHHTETHYECKOW CEJIEKIMM YCIeX padOThl 3aBUCHUT OT OTBICKAHHS POJIH-
TeNbCKUX (POPM, CLIOCOOHBIX MTPU CKPEIIMBAHUU AABATh TPAHCTPECCUM.

13. OtnajieHHasi ruOpuaAM3aIHA.

OtnanenHas rubpuan3anusi — 3TO TaKO€ CKpEIMBaHHUE, IPU KOTOPOM BbIOpaHHBIE Maphbl
OTHOCATCSI K Pa3HbIM BHJaM WJIHM POJaM, TO €CTh OTJAJIEHHBIC JPYT OT JIpyra He reorpaduye-
CKH, a POJICTBEHHO.

Ilenb oTnaneHHoON rUOpUAN3ALUY 3aKII0YAETCS B MIOJy4€HUU 0Cc00€el, KOTOphIE COYETAIOT B
ce0e LIeHHbIEe IIPU3HAKU M CBOMCTBA paziauuHbIX BUIOB. [IpoBoasaT rubpuausamnuio, Kak pacre-
HUM, TaK U )KUBOTHBIX. OHA UTpaeT 0COOYIO POJIb B SBOIIOLUU U CEICKIIUHU.

OtnanenHas rubpuau3alys pacTeHui

Boiaensor aBa Buaa: MEXBHI0Bas (IIIEHHUIA MSITKUX COPTOB U TBEPABIX) U MEXKPOJ0Bast
(TIIICHMIIA ¥ POXKB).

CenexuuoHep B Ipoliecce MOJyuyeHUs TMOPHIOB MOCTOSHHO CTaJKUBAETCS C PAJIOM IMpO-
6memM. OCHOBHBIC U3 HHX:

TpyAHOCTH B CKpelMBaHUM T€HETUYECKH Pa3HbIX BUJIOB;

MI0JIyYeHHbIE TMOpH/IHBIE CEMEHA He BCXOJIAT;

rUOpU/IBI IEPBOTO MOKOJIEHUE OECTIIIOAHBI.

14. Cnonrtannble MyTauuu. UHAynupoBaHHbIi MyTareHes.

CrioHTaHHbBIE — 3TO MyTallui, KOTOPbIE BOSHUKAIOT CAMOIIPOU3BOJIBHO, 0€3 y4acTHsl CO CTO-
POHBI 3KciepuMeHTaTopa. UHayliupoBaHHbIE — 3TO T€ MyTal[ii, KOTOPbIE BbI3BaHbl UCKYC-
CTBEHHO, C HCII0JIb30BaHUEM PA3INYHbIX (pakTOpoB MyTarenesa. [Ipouecc oOpa3oBaHus MyTa-
LM Ha3bIBaeTCsS MyTareHe3oM, a (pakTophbl, BBI3BIBAIOIINE MYTAllUH — MyTareHaMu.

15. I'eneTnuyeckne 0COOEHHOCTH ceIeKINHU MEePEeKPeCTHOONbLIAIOIIMXCSH PACTEHHUIA.
OrpomHOE€ 4KCII0 BUJIOB PACTEHUM pa3MHOXKAETCS C IIOMOILBIO CUCTEMBI IIEPEKPECTHOTO
onbuieHUs. [lepekpecTHOE OnbIIICHNE, WK AJIJIOTaMUs, - 3TO TaKasi CUCTEMA Pa3MHOXKEHUS,
IIPY KOTOPOM MY>KCKHE MOJIOBBIE KIIETKH OJTHOTO PACTEHMSI OTIOOTBOPSIOT )KEHCKHE MIOJIOBBIE
KJIETKU Ipyroro pacteHus. Omio10TBOPEHUE MPOUCXOAUT ITPU IOMOIIY BETPA WIIM HACEKOMBIX,
a B OTACJIBHBIX CIIy4asx - B BOAHOU cpene. OHM BUIBI PACTEHUH, KaK U )KUBOTHBIE, XapaKTe-
PHU3YIOTCS TIOJTHBIM pa3esIeHUEM T0JIOB, Y IPYTHX TeHepaTUBHbIE OPTaHbl pa3/ieleHbl Ha O/1-
HOM U TOM K€ paCTEHUH, TPETbU UMEIOT ABYIIOJBIE [IBETKU U T€HETUUECKUE MEXAHU3MBI,
MpeI0TBPALIAIOIINE CAMOOIIbUIEHNE. YKa3aHHbIE pa3inyusi 00yCIOBINBAIOT CYIIECTBOBaHUE
BHJIOB C Pa3BUTHIM IIEPEKPECTHHIM OIBUIEHUEM, a TAKKE BUAO0B, KOTOPBIE MOTYT COXPAHATh U
CUCTEMY CAMOOTIBbLIICHHS.
16. MaccoBblii 0T00p. CeMeiiHblii 0TOOP M MeTO/I OJTOBUHOK.
O100p Kak caMOCTOSATENbHBI METOJ CENeKIUH PAaCTeHUH OCHOBAaH Ha HCIOJIb30BAHUU
MIPUPOTHON BHYTPUBHUAOBON U3MEHYMBOCTH PACTEHUM.
B cenexuuu meroabl 0TOOpa MCMONB3YIOTCS B 3aBUCUMOCTH OT 3aJad KOHKPETHBIX ce-
JIEKIIMOHHBIX MPOTpaMM M OCOOEHHOCTEH CeNeKTUPYeMOM KyJIbTypbl (CaMOOIBUTUTENb, Hepe-
KPECTHUK, BET€TaTUBHO Pa3MHOXKAIOILEECs] PACTEHUE) U T€HETUYECKON CTPYKTYphl OyylIero
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copTa (CaMOOTbUICHHAS JINHUS, KJIOH, COPT-MOMYJISAUS, THOPUI IPOCTOM MU CIOXKHBIN, COPT,
COCTOSIIUN U3 OTACILHBIX JIUHUN WIN cCeEMEN

B cenexuuu pacteHuil MIMPOKO MPUMEHSIOT THOpUAM3ALNI0 U OTOOp — MaccoBblid (0e3
ydeTra FeHOTUIa) U MHAUBHUIyallbHbIN. B pacreHneBoacTBE MO OTHONIEHHUIO K MEPEKPECTHO-
OTIBUISIOIIMMCSL PACTEHUSM HEPEIKO MpHUMEHseTcs MaccoBblii 0TOO0p. [Ipu Takom orbGope B 10-
CEBE COXPAHAIOT PACTEHUS TOJBKO C JKeJaTelIbHBIMU KauecTBaMu. [Ipu moBTOpHOM HOCEBE CHO-
Ba OTOMPAIOT pacTEeHUs C OINpeeIeHHBIMHU NpH3HaKamMu. MHIuBUayanbHbI 0OTOOP CBOIUTCS K
BBIJIEJICHUIO OTJEJIbHBIX 0COOCH M MOJYyYeHHUIO0 OT HUX MOTOMCTBA. MHIMBHUIYyanbHBIA OTOOD
IIPUBOJUT K BBIIEJICHUIO YUCTOM JIMHUM — TPYyNIbl TEHETUYECKU OJHOPOJIHBIX (FOMO3UIOT-
HBIX) opranu3MoB. [Tytem orGopa ObLIM BBIBECHBI MHOTHE IIEHHBIE COPTa KYJIbTYpPHBIX pacTe-
Huid. [l BHeceHus: B reHOOH/I CO3/1aBaéMOr0 COpPTa PACTEHUM WIIA MOPOJIbI )KUBOTHBIX 1ICH-
HBIX T€HOB M MOJMyYEHUs! ONTUMAIbHBIX KOMOMHAIIMI MPU3HAKOB MPUMEHSIOT THOPHUIN3ALIUIO C
nocneayomuM otoopoM. [lpu ckpemyBanuy pa3HbIX NOPOJ KUBOTHBIX WJIM COPTOB PACTEHUIH,
a TaKKe IMPU MEXKBUIOBBIX CKPEIIMBAHMUSX B IEPBOM MOKOJEHUH THOPHAOB MOBBIIIAETCS
KH3HECTIOCOOHOCTh M HAOMIOIAeTCS MOITHOE Pa3BUTHE. DTO SBJICHHE MOJYYHJIO HAa3BaHUE T'H-
OpuaHON cuiibl, WK rerepo3uca. OHO OOBSICHSETCA MEPEX0IOM MHOTHX T€HOB B T€TEPO3UTOT-
HO€ COCTOSIHHE U B3aUMOJIECTBUEM OJIarONPUSITHBIX JOMUHAHTHBIX T€HOB.

17. I'erepo3ucHbIe JIMHeliHbIe THOPHUBI.

['eTepo3uc B MIMPOKOM CMBICIIE — 3TO BCE MOJIOKHUTEIbHBIE 3(PPEKThI, BEAYIIHUE K IIPEBOC-
xoacTBy rubpunoB F1 Han pogurensckumu hopmamu.

I'etepo3uc B noiHo# Mepe nposiBisieTcs B F1. [Tpu reHepaTnBHOM pa3MHOKEHHUH B ITOCIIEY-
IOLUX [TOKOJIEHUSX OH TepsieTcs. Y BEreTaTHBHO Pa3MHOXKAEMbIX paCTEHUI reTepo3uc nepe-
JACTCsl IOTOMCTBY CTOMKO. J[J1s1 MPaKTUYECKOro MCIIOJIb30BaHMsI TETEPO3UCa Y TEHEPATUBHO

Pa3MHOXKAaeMbIX BU0B HEOOXOAMMO B OOJIBIINX MacITabax CKpEeIBaTh ONpeAeICHHbIE POIU-
Tenbckue GopMbl (TUHUY, copTa). CeneKirei Ha TeTepo31c Ha3bIBAIOT co3aanue ruopuaoB F1,
OTJIMYAIOIINXCS BBICOKUM T'€TEPO3HCOM II0 YPOKaWHOCTH, KAUECTBY MPOLYKIUHU U IPYTHM XO-

35IICTBEHHO BaXXKHBIM IIpHU3HaKaM. [Ipu cenekuuu Ha reTepo3uc CKpeluBaHue CIIYKUT JUIs
MaccOBOTO MOJTYYEHUs THOPUIHBIX CEMSH U X JTAIbHEHIIIEro UCII0JIb30BaHNs B IPOU3BO/ICTBE.

I'erepo3ucHble THOPUIBI 10 YPOKANHOCTH MPEBHIIIAIOT OOBIYHBIE CBOOOIHOOIBUISIOIINECS

copta Ha 30-50%. SIBneHue rerepo3uca MMPOKO UCIIOJIB3YIOT B CENEKIUN KYKYpy3bl, COpro,
MOJICOJTHEYHUKA, TOMATa U JPYTUX KYJIbTYP.

SIBnienue rereposnca 0OBbSICHIAETCS TPEMSI OCHOBHBIMH TUTIOTE3aMHU:

1. T'unore3a cBepXIOMUHUPOBAHUSI OOBSICHSET MPOSIBICHHUE TEeTEpOo3nca TeTepO3UTOTHBIM
COCTOSIHUEM THOPH/IOB.

2. I'unote3a JOMUHHPOBAHUS UCXOJIUT M3 TOTO, YTO K IFETEPO3UCY BEICT BBI3BAHHOE CKpe-
IIMBaHUEM HAKOIJICHHE JOMMHAHTHBIX aJljiesield MPOAYKTUBHOCTH.

3. I'nmioTe3a reHeTHYECKOTO OanaHca OOBSACHICT TeTepO3UC (PU3UOIOTHICCKON COATaHCHPO-
BaHHOCTBIO TpOLIECCOB OOMeHa BemlecTB. Ha cOamaHCHpPOBaHHOCTh TMOPHUJIOB BIMSIIOT TaKXke
SJIEPHO-TUIa3MEHHbIE B3aUMOOTHOILEHUS, HallpUMep, €CIM B THUOPHUIHOM HIEOTHUIIE NPUCYT-
CTBYIOT T€HETUYECKH DPa3IMUHblE MUTOXOHAPUHU (YCHUIMBAIOTCS JBIXaHUE U DH3UMaTHYECKas
AKTUBHOCTb).

Paznuuarot crneyroiye TUITbI THOPUIOB MPOU3BOACTBEHHOTO HCIIOIb30BAHMS:

1. MexinuHelHbIe (POCThIE — CKPEIIMBAIOT JBE CAMOOIBUICHHBIC JTUHUHU; TPEXJIUHEHHbBIE —
MPOCTON MEXIUHEHHBI THOPUA X CAMOOIBUICHHYIO JIMHHIO; JBOWHBIE — CKpPEIIMBAIOT /B
MPOCTBIX MEXJIMHEHHBIX THOpHUIA; CI0XHBIE MEXIWHEHHBIE — CKPEUIMBAIOT 0oJjiee YEThIpPEX
CaMOOTIbUICHHBIX JTUHUN).

2. CopTonuHeiinbie (ITPOCThIE — COPT X JUHUIO; CJIOXKHBIE — COPT X MPOCTON MEKIMHEHHBIN
ruodpun).

3. JIuneitHO-copTOBbBIE — IPOCTOM THOPHU X COPT.
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4. MexcopToBbIe THOPUIBI.

5. 'uOpuaHble (CHHTETUYECKKE) TOMYJIALUN MOMyYatoT MyTEM CMEIIEHUs CEMSH MPOCTHIX
ruOpUA0B U UX CBOOOJHOIO NIEPEONBIICHUS.

18. IluTomjiasMaTHYecKasi My»KCKasi CTEPUJIbHOCTB M aH/IPOreHe3.

[Muroruasmatuueckass myxckas crepuwibHocTh (LUMC, anrn. Cytoplasmic male sterility,
CMS) — sBieHME MOTHON MM YaCTHYHOH CTEPHIILHOCTH aHJPOLEs BBHICIINX PACTECHH, MpPH-
YUHOW KOTOPOTO SIBJISIETCS HAM4YHME OCOOOW MyTalMd B MUTOXOHJPHUOHE, T.€. B TEHOME MH-
TOXOHJPUH, (PEePTHIILHOCTh PACTCHUI BOCCTAHABIMBAETCS MOJHOCTHIO WJIM YaCTUYHO TPU Ha-
JUYUM JIOMHUHAHTHOTO ajlieNsl SACpHOTO TIeHa-BOCCTaHOBUTENS (epTuwibHOCTH. Brepsbie
onucana Mapkycom M. Poyacom y KyKypy3bl, ONIMCaHa TAKXKeE y METYHUH, KallyCThl, IOICOJ-
HeuHuKa u apyrux pacrenuil. Jns HMC xapakTepeH Tak Ha3blBa€Mbli MaT€PUHCKHUI TUI Ha-
cnenoBanus. LluTomiasmaTudeckass My»KCKasi CTEPHIBHOCTD MPOSIBISAETCS BO B3aUMOJACHCTBUU
SIIEPHOTO T€HOMa C MUTOXOHJIPUOHOM. MHUTOXOHJPUM U IJIACTUABI KaK OpPraHesuibl, BeIyIIne
CBOC MPOHUCXOXKACHUE OT SHJAOCHMOMOHTHBIX NMPOKAPHOTHYECKUX MHUKPOOPTAaHU3MOB, UMEIOT
CBOM YHHKaJIbHBIM '€HOM, U XOTS B IPOLIECCE HBOJIIOLUU 3YKAPUOTUYECKOM KJIETKU OHM IO-
TEPsUTH OOJIBIIYIO YacTh CBOCH aBTOHOMHOCTH M YTPATHIIU OOJIBIIMHCTBO T€HOB, YaCTh BAXKHBIX
OENKOB eIlI¢ KOIUPYIOTCS MOJI KOHTPOJIEM T€HOB MUTOXOHJIPHI U TIJIACTHU/.

19. Anomukcuc.

ATIOMHUKCUC — 3TO Pa3BUTHE CeMsH 0e3 1mosioBoro mporecca. CienoBaTelbHO, pa3MHOKE-
HUE PacTeHUI TaKUMHU CEMEHAMU SIBJISIETCSl OECIONbIM, WM BereraTuBHbIM. Hanbonbmiee 3Ha-
YEeHHEe UMEET TUI allOMHUKCHCa, B KOTOPOM MOJHOCThIO HCKIItOUeH Meio3. Cemst oOpa3yercst He-
MOCPEACTBEHHO M3 JUILUIOMIHON KIJIETKU, KOTOpas MOXET ObITh HEpenyLMpOBaHHON Meracro-
pOif MaTepUHCKOM KIETKU WM KaKOW-THOO KIETKH W3 MaTepUHCKOHN 3apoJIbllieBOi TkaHu. B
pe3yapTaTe anoOMHUKCUCA T€TEPO3UTOTHBIE MEPEKPECTHOONBUIAIOMMECS PACTEHUS T€HETUYECKU
TOYHO BOCTIPOU3BOJAT c€0sl B TOTOMCTBAX.

20. ABtonosmmnionausi. OcobeHHOCTH Meii03a aBTOMOJIUILION/I0B.

ABTOIOJIMIUIONIUSl — HACJIEACTBEHHOE M3MEHEHHUE, KpaTHOe yBETMYEHHUE 4Hcia HabopoB
XpOMOCOM B KJIETKax OpraHu3Ma OJJHOTO U TOro ke Ouonoruueckoro suaa. Ha ocHoBe uckyc-
CTBEHHOM aBTOMOJMIIONANN CUHTE3UPOBAHBI HOBbIE (DOPMBI U COpPTa PXKH, IPEUUXH, CaXxapHOU
CBEKJIBI U IPYTUX PACTEHUH.

OO0pa3zoBaHue aBTOMOJMILIONIOB. B mpolecce HeyaayHOro Meio3a AMIUIOUAHOM KIETKH
o0pa3yroTcsi TUIUIOMAHBIE TaMEThl, KOTOpPHIE CIUBAIOTCA C 0Opa30BaHUEM TETPAIIONIHOM
3UT'OTBHI.

ABTONONUIUIONAMS TPEJCTaBIsIET cO00M MHOTOKPATHOE MOBTOPEHHE B KIIETKE OJIHOTO U
TOT0 XPOMOCOMHOT'0 Habopa (reHoMa). TOT TUI MOJIMUIUIOWANN XapaKTepeH A HU3IIUX dyKa-
PHUOT M TOKPBITOCEMEHHBIX PAaCTEHHUH. Y MHOTIOKJIETOYHBIX JKMBOTHBIX AaBTOIOIUIUIONIUS
BCTPEYAETCS KpallHE PENIKO: Y JOKIEBBIX YEPBEW, HEKOTOPBIX HACEKOMBIX. DKCIIEPUMEHTAIILHO
ITOJIyYEHbl ABTONOJIMILUIONABI Y HEKOTOPBIX 3€MHOBOJHBIX. ABTONOJIMILIONABI Y YEJIOBEKA U
JPYTHUX BBICIIUX MO3BOHOYHBIX TOTHOAIOT HA PAHHUX CTATUSX BHYTPUYTPOOHOTO Pa3BUTHSI.

Cy1iecTByIoT cOamaHCHpOBaHHBIC u HecOaTaHCHPOBaHHBIC ABTOIIOIUILIONIBL.
COanaHCHPOBAHHBIMU  TOJIUIIJIOUJIAMH  HA3bIBAIOTCA TOJUIUIONABI C UYCTHBIM  YHCIIOM
XPOMOCOMHBIX HAOOpOB, a HECOATAHCHPOBAHHBIMU — TOJHUIUIOUIBI C HEYCTHBIM YHCIIOM
XPOMOCOMHBIX HAOOpOB, HAPUMED:

HecOATaHCUPO AHHBIC MTOJIATLION BT cOaTaHCUPOBAHHBIC TTOJIATLIION BT
rarIOMIbI 1x IATUIONIBI 2 X
TpuIIouABl 3 X TETPATLTIOU/TBI 4 x
IIEHTAIUIOUIEL 5 X reKCaIUIOUIbI 6 X
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reKTarIonasl X OKTOIUIOWIBI 8 X
SHHEAIUIONbI 9 X JEKATTONbI 10 x

ABTONOJUIUIONAMS YACTO CONIPOBOXKAAETCS YBEIMUEHUEM PA3MEPOB KIIETOK, MbLIBLIEBBIX
3epeH U 00IuX pa3mMepoB oprann3MoB. Hanmpumep, Tpuruionanas ocusa (3x = 57) nocturaer
TMTaHTCKUX pPa3MepoB, JI0JITr0BEUHa, €€ IpeBECHHA YCTOMYMBA K THUEHUI0. Cpeay KyJIbTypHBIX
pacTeHHIA IIMPOKO PaCIPOCTPAHEHBI KaK TPUTLIOUIBI (3eMIISTHUKA, sionons (3x = 51), apOy3bl,
OaHaHBI, Yaii, caxapHas CBEKJa), TaK U TCTPAIUIOUIBI (POXKb, KIEBEpP, BUHOTPAT). DTHU PACTEHUS
OTJIMYAIOTCSl MOBBIIIEHHONW CaXapUCTOCThIO, MOBBIIMIEHHBIM COAEpKaHUEM BUTaMUHOB. B
IPUPOJHBIX YCIOBUAX aBTOMOJIMIUIONIHBIE PACTEHHSI OOBIYHO BCTPEYAIOTCS B SKCTPEMATIbHBIX
YCIIOBUSAX (B BBICOKHX IIMPOTAaX, B BBICOKOI'OPbsIX); 00JIee TOro, 3/16Cb OHU MOTYT BBITECHSTh
HOpMaJIbHBIC TUTUIOUIHBIE (DOPMBI.

ABTONOJUIUIONAHBIE KJIETKH HOPMAJIBbHO JEJATCS IIyTEM MHTO3a, IOCKOJIBKY MHTO3
HOpMAaJIbHO MPOTEKaeT Npu JitoOoM uucie XxpoMocoM. OHAKO BCe aBTOMOIMILIOUABI XapaKTe-
PU3YIOTCS Pa3IMYHbIMM HapyLIEHUSMH B MeH03€, YTO NMPUBOAMUT K MOHMKEHHOH (pepTHIIbHO-
CTH (MMOHMKEHHOH IIOAOBUTOCTH) MM CTEPUIIBHOCTHU (IIOJTHOMY O€CIUIOANIO). Y TUILIONIHBIX
opranuzMoB B npodasze meiioza | oOpasyroTcst OMBaJIEHTHI, a y TOJUIUIONIOB — CTPYKTYPHI,
COCTOSILIME U3 MHOXKECTBA XPOMOCOM — ITOJINBAJICHTHI, WJIK MYJIbTUBAJIECHTHI.

K nonuBaneHTaM OTHOCSTCS TPUBAJIEHTHI (COCTOST U3 TPEX XPOMOCOM), KBaJPUBAIECHTHI
(13 yeTbIpex XxpoMocoM) U T.1. IIpu 3TOM B OJJHOH TOYKE MOT'YT KOHBIOIMPOBATh TOJIBKO JBE
xpomocoMmbl. [Ipy HanMyuM yHUBAJIEHTOB NIEPBOE JeJIEHNE MeH03a MOXKET OBITh 3KBAI[MOHHBIM,
TO €CTh K IOJIOCAM MOTYT PacXOAMUTHCS OJHOXPOMATHUAHBIE XPOMOCOMBI. B 3THX ciydasx
MpaBWIbHAas cerperamnust XpoMocoM (B cootHomeHuu 1:1, 2:2, 3:3 u T.1.) Hapymaercs, a
IJI0JJOBH- TOCTh TAKUX OPTaHU3MOB CHJIBHO CHHMIKEHA.

Y HecOanaHCUPOBAaHHBIX ABTOMNOJHUIUIOUAOB XPOMOCOMBI TPEICTABIECHbl HEYETHBIM
4yuCIOM romonoros. Hampumep, y TpUIUIOMAOB Kaxaas XpoMocoma IpeACTaBl€Ha TPEMs
romosioramu. Torzna B mpodasze meiioza I Hapsiny ¢ OuBasieHTaMH 00pa3ylOTCS CTPYKTYPBHI,
COCTOSILIIME M3 OJHOH XPOMOCOMBI (YHHBAJIEHTBI) WJIM M3 TPEX XPOMOCOM (TpPHUBAJICHTBHI).
BeposTHOCTBTOTO0, YTO Y OJTHOTO MOJIFOCA OKAXYTCS JIBA MOJIHBIX XPOMOCOMHBIX Habopa 2n, a 'y
JApyroro TOJIOCa — OAMH TOJHBIM XpPOMOCOMHBIM Habop n, oueHb Mana. IlosTomy
HecOaTaHCUPOBAaHHBIE ABTOMOIUILION 1Bl MPAKTUYECKU OECIITIOIHBI (CTEPUIIbHBI).

21. AnionoMnaouaus.

AJNTONOMUIUIONANS. — 3TO CJIOKEHHUE XPOMOCOMHBIX HaOOPOB pa3HbIX BUIOB MIIU POJIOB.

[Tonumnnonapl, BOZHUKAIOIIUE B PE3YJIBTATE CI0KEHNS TEHOMOB Pa3HbIX BUJOB, HAa3bIBAIOT-
csl aJulonoJuIUIonAamMu, win amumuiongaMu. OHM 00pa3yroTcsl B pe3yjbTaTe CKpellMBaHUN
Pa3IMYHbIX BUOB.

Yacro oTnasnieHHble THOPHUIIBI OKa3bIBAOTCS OECIIONHBIMU (HarpuMep, THOPUABI PKU C
MIIEHUIIeH, peIbKU C KAaIyCTOH U JIp.). DTO CBA3aHO C OCOOCHHOCTSAMHU Mei03a y aJuIoMOIUILIO-
unoB. Hanpumep, o6benuHensl reHomsl S (poxkb) U T (mmenuna). Y rubpuaa OyaeT ABa reHo-
Ma — T u S, mo 7 xpomocoM B KaxJoM. B meifoze oOpasyrorcst 14 yHUBaJIEHTOB, MOCKOIbKY
XpOMOCOMBI OJHOTO BHJIa HE MMEIOT T'OMOJIOTUM C XpoMocoMamu japyroro. B anadasze onu
OyIyT OECTIOPSIIOYHO PACXOUTHCS K TIOJIIOCAM.

['ameTsr MoryT umeth oT 0 mo 14 xpomocom (7T+7S). BoABIIMHCTBO W3 HUX SBISIIOTCS
HecOaTaHCUPOBAaHHBIMM, T.K. YHCIO XpPOMOCOM B HHMX HEKpaTHO N, a TMOTOMYy |
HEeXHU3HeCOcOOHbIMU. OJJHAKO y TaKOro ruOpHjia 4acTh KaK MY>KCKHX, TaK M KEHCKUX raMeT
Oynyr Hectu o0a Habopa xpomocom (7T+7S). Takwme rameTsl  Ha3BIBAIOTCS
cOanaHCUPOBaHHBIMM, WM HEepelyluHpoBaHHBIMU. [Ipu nx oObeaMHEHUMN 00pa3zyercs 3Urora c
YIIBOCHHBIM HabOpOM XpOMOCOM Ka)KJOr0 BHJAAa — aJUIOTETpaIuIona,mwin amuuumionn. OH
OKa3bIBaeTCsl (PEPTUIIb- HBIM.
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22. AHeynJjionams.

AHeymionuu — HauOoJee YacThli KIMHUYECKH 3HAYMMBIN THUIT XPOMOCOMHBIX HapyIIle-
HUN y 4YelloBeKa, HaONI0JaeMblil, 0 KpaiiHel mepe, B 5% KIMHHUYECKH pacro3HAHHBIX Oe-
peMeHHOCTeH. DBOJBIIMHCTBO aHEYIUIOWAHBIX MALMEHTOB HMEIOT WIM TPUCOMUU (TpHU
XpOMOCOMBI BMECTO JIBYX B HOpME), WJIH, peXe, MOHOCOMHH (TOJIbKO OJIHA KOHKpETHAas
xpomocoma). Kak MOHOCOMHH, TaKk M TPHUCOMHH OBIBAIOT C CEPhE3HBIMU (HDEHOTUITHUECKUMHU
MOCIEACTBUAMH. TpPHUCOMHS MOKET 3aXBaThIBATh JIIOOYIO 4acTh T'€HOMa, HO TPUCOMUS LIE€JION
XPOMOCOMBI PEJIKO COBMECTUMA C KHU3HBI. Hanbosee 9acThlil TUIT TPUCOMHH y KUBOPOXKICH-
HBbIX MianeHieB — tpucomus 21 (kapuortumn 47.XX wim XY.+21), XpoMOCOMHAst KOHCTUTYIIHS,
HaOmonaemasi y 95% manuentoB ¢ cuaapomom [layna. J[pyrue TpuCcOMEM, BCTPEUAOIIUECS Y
YKUBOPOXKIEHHBIX JieTei, — Tpucomusi 18 u tpucomus 13. [IpumedarenbHo, YTO BCE I3TH TPHU
(13, 18 1 21) ayToCOMBI — C CaMbIM HM3KHM YHCJIOM T'€HOB; BO3MOXKHO, TPUCOMHUU ayTOCOM C
OOJIBIIUM YHCIIOM I'€HOB B OOJIBITMHCTBE CIy4aeB JACTaIbHBI.

23. Tanyonaus.

["annouus — 3TO ABJIEHUE YMEHBIIEHUS YHUCIa XPOMOCOM, KOI'/Ia B COMaTHUECKON KIIETKE
MPUCYTCTBYET TOJIBKO TalIOWAHBI Habop XpomocoM. [‘amaonoM Ha3bIBAaIOT OPTaHU3M,
MMEIOIIUI B COMAaTUYECKHUX KIJIETKAX raruioNIHbIIH HA00p XpOMOCOM.

EcrtecTBeHHas ramionusi BCTpeUYaeTcss B >KU3HEHHOM LHUKIJIE MYesl (TPYTEeHb), COpPO00-
pa3yomux rpudoB 1 OJTHOKJIETOYHBIX BOJOPOCIEH.

VY BBICHIMX pacTeHW# Taruiou] BIEpBbIE ObUT OOHapykeH y aypmana B 1921 r., 3aTtem
rarmiou/ibl ObUTM HalIeHBI y MIIEHUIIbI, KYKYpY3bl. B HacTosiIiee Bpems rarmionius U3BeCTHA Y
71 Buna.

@DeHOTHUI TaIUION10B UMEET CIETyIOINe OCOOEHHOCTH:

1. [IposiBASIOTCS pelIeCCUBHBIE T€HBI, TAK KaK MX HE PUKPHIBAIOT JIOMUHAHTHBIC JJIEITH.

2. Tlo BHemIHEMY BH[Yy, KaK MPaBWJIO, OHUCXOTHBI C COOTBETCTBYIOIIMMHE JTUATIIOUTHBIMA
opraHu3Mamu, Ho MeJnbue uX. VIcKiltoueHne — TpyTeHb.

3. Kimetku uMeroT MeHBIINH pa3Mep, 9TO MOKET OOBSICHITHCS YMEHBIIICHUEM JT03bI TCHOB.

4. Tanmonapl MOYTH OECIITIONHBI, TaK KaK Yy HUX B Meio3e He 00pa3yroTcs MOJHOICHHBIC
raMeThl: XPOMOCOMBI HE UMEIOT TOMOJIOTOB, B CHJTY Y€TO OHU HE KOHBIOTUPYIOT U PACXOISATCS
CIIy4aifHO, 00pa3ys HecOalaHCHPOBAaHHBIE TaMeThl. B penkux ciydasx Bechb HaOOp XpOMOCOM
OTXOJIUT K OAHOMY mnoitocy. M3 3Tux KieTok o0pa3yloTcsi raMeTbl C HepeAyLHPOBAHHBIM
TalIONIHBIM  9HCIIOM XpomocoM. [lpu BcTpede Takux TaMmeT oOpasyeTcss JUILIOHI,
TOMO3UTOTHBIH TI0 BCEM T'€HaM.

Pacrenus, momyuyeHHble OT TramjiouJa NYyTEeM BEreTaTUBHOTO Pa3MHOXKEHUS, HMEIOT
(heHOTHTI, TTOJIHOCTHIO COOTBETCTBYIOIINUM TeHOTHNY. V3ydas ramaouwjaHble PacTeHHs, MOXKHO
BBISIBJIATH MOJIE3HBIE U BPEIHBIEC PEIIECCUBHBIE MYTAIIUH.

24. Oco0eHHOCTH HACJIEIOBAHUA KOJTUYECTBEHHBIX U KAa4eCTBEHHBIX MPU3HAKOB Y

“KMBOTHBIX.

B reneruke BBIIENSAIOT ABa Kjacca MPU3HAKOB — KaYECTBEHHbBIE M KOJMYECTBEHHbIE. OHU
pasnuyalTcs MO XapakTepy HM3MEHUYMBOCTH M OCOOCHHOCTH HaciefoBaHus. KauecTBeHHBIE
MPU3HAKKA  XapaKTEPHU3YIOTCA  MPEPHIBUCTOM, a KOJMWYECTBEHHbIE —  HENPEpPhIBHOMN
M3MEHYUBOCTHIO. [IepBble U3 HUX JAIOT YETKHUE TPAHMIIBI IPH PACIHICTUICHHH HAa JOMHHAHTHBIC
WIN pEIECCHBHBIE TPU3HAKU. OTO CBA3aHO C TEM, YTO KaXIbli W3 HHUX OOBIYHO
KOHTPOJHMPYETCS OJHUM allJieNbHbIM TeHOM. KonndecTBeHHblE MpU3HAKK HE JAIOT YEeTKUX
TpaHMI] pAacCIICIUIEHUsT TPU pa3HbIX BapUAHTaX CKPEUIMBAHMS, XOTA OTJIMYAIOTCS OT
KaueCTBEHHBIX 0Oo0Jyiee BBICOKON CTENEeHbI0 M3MEHUYHMBOCTH. OCOOEHHOCTHIO KOJIMYECTBEHHBIX
MIPU3HAKOB SIBJISIETCS CIIOKHBIN
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XxapakTep HacienoBaHusa. Kaxnplii M3 HUX JETEPMUHUPYETCS HE OJHUM, a MHOXKECTBOM
JIOKYCOB B XpoMocoMax. Takod TUI HaclieZJOBaHMs, KOTJa OJUH MPU3HAK O0YCIOBIIMBAETCS
MHOTMMHM T€HaMH, HOCHUT HAa3BaHHME IOJIMICHHOTO. YPOBEHb pPAa3BUTHA KOJINYECTBEHHOTO
MpU3HAKa 3aBUCUT OT COOTHOIIEHUS JOMHMHAHTHBIX U PEIECCUBHBIX TEHOB, JAPYTUX
TEHETHYECKUX (HAaKTOPOB W CTENEHH MOTUGPHUIMPYIOLMIETO JeHCTBUS (PaKTOPOB BHEIIHEH
cpenpl. V3MEeHUYMBOCTh MO KOJWYECTBEHHOMY NPHU3HAKy B TOMYJSLHUUA CKJIAaIbIBAaeTCS U3
TEeHETUYECKOM U MapaTunnyec- Kol (BHEIIHECPEI0BOM) N3MEHYUBOCTH.

25. IloporoBbie NPU3HAKH.

[ToporoBble MpHU3HAKK TPOSBISIOTCS TOJA BO3IACHCTBHEM (PAKTOPOB, OOYCIOBICHHBIX
HACJIEICTBEHHOCThIO U cpefnoil oburtanus. Kak mnpaBuno, otOop, OCYIIECTBICHHBIN 10
COBOKYITHOCTH J3THX IPHU3HAKOB, OBIBACT BEChbMa YyCHEUIHBIM. JI000OW W3 KOJMYECTBEHHBIX
MPOAYKTUBHBIX  IMPU3HAKOB  XapaKTepu3yeTcss  CBOEH  CTENEHbI0  W3MEHYMBOCTH.
HacnencTtBeHHOCTBIO Ompe- AENAIOTCA JIMILb €€ TPaHUIlbl, BOT MIOYEMY CTaOMJIBHOCTh CpEibl
COJIEp’KaHUsl M UHUCJICHHOCTh CTaJa OTPaKaloTCs Ha CKOPOCTH TOTO, KaK OCpPEIHEHHbIE
MOKa3aTeIH MPHOIIKAIOTCA K 00y- CIIOBICHHBIM HACIIEICTBEHHBIM ITPH3HAKAM.

26. IMoaumepHasi MOJIeJIb HACJIEOBAHMS T€HOB.

[Tomumepust — 3TO B3aUMOJEHCTBUE HEAJUIEIBHBIX I'€HOB - OJHO3HAYHBIX I'€HOB Pa3HBIX
TCHOB C OJMHAKOBBIM JIeHCTBUEM. THUN HacieloBaHUS, MPH KOTOPOM pa3BUTHE IPHU3HAKA
00yCJIOBJICHO MHOTHMMH T€HaMH, KaXKIBIH W3 KOTOPHIX caM MO ce0e OKa3bIBaeT ciaboe
JeiCTBHEe, a BMECT€ OHHU OKa3bIBAIOT ONPEACICHHYIO CTENEeHb pa3BUTHUS TMpPU3HAKA —
aJJIMTUBHOE UJIM CYMMapHOE, UJIM aKKyMYJIITUBHOE JIEHCTBUE.

I'nGpunonornyeckuii aHaIu3 MpU MOJTUMEPHOM B3aMO/ICHCTBIUH I'€HOB.

OOBIYHO TOMUHAHTHBIE MOJUMEPHBIC TEHBI 0003HAYAIOT OJHOM W TOW ke OYKBOH C pa3-
HBIMH WHJIEKCaMH, HampuMep, JoMuHaHTHBIE reHbl - (A)Al, (B) A2, (C)A3, (D)A4, ux peuec-
cuBHBIE ayien - (a)al, (B)a2, (c)a3, (d)a4.

[Tpu3Hak He pa3BHBaeTCs JHILIL B TOM CIydae, KOrja Bce Mapbl FT€HOB HAXOJATCS B pelec-
cuBHOM coctosiHuu (a lala2a2a3a3). OObr4HO, YeM OOJIbIlIE JOMHMHAHTHBIX IMOJUMEPHBIX
T€HOB COJICP)KUT OpPraHu3M, T€M CUJIbHEE BBIpaXKeH Npu3HaK (3(Q(eKT akKyMyJISITUBHOTO —
CYMMapHOTO JEHCTBUS T'€HOB).

[Tonumepust TeXHUT B OCHOBE HAcJeIOBaHUS KOJMYECTBEHHBIX MPU3HAKOB. Y yelloBeKa o
TUIY TOJMMEPHH HACIIEAYIOTCS: LIBET KOXKHU, POCT.

27. Konnenuust mosinreHoB K. Mazepa.

Jlo oGHapy:keHUs SBJICHMS NEPEONpeeIeHNs TeHETHYECKONH OpraHu3aluu CJIO0KHOTO MpHU-
3HaKa B TEHETHKE KOJIMYECTBEHHBIX MPHU3HAKOB I'OCMOACTBOBAJIA KOHLEHIHS MMOJIUICHHOTO Ha-
cinenoBanusi Kennera Masepa, cyTh KOTOpOH cocTosiia B CIEIYyIOIIEM: JIFOOOH MEpHBIA Ipu-
3HAaK JIETEPMUHHUPYETCS, MOAOOHO KaYeCTBEHHOMY MPU3HAKY, TPAJAUIIMOHHBIMU «MEHIEIEBCKH-
MU T€HaMH, UX MHOTO (TIOATOMY OHHM Ha3BaHbBI TIOJIMTEHAMH ), BKJIA/I KaXKIOTO T€Ha B IPU3HAK
— Hebonpmoi. CHexkTp JIOKycoB U Ha0Op ajuiesiei B KaXI0M JOKYyCe, OJTHO3HAYHO JeTepMUHU-
pylolliie ypoBeHb M I€HETHUYECKOE BapbHPOBAHHE MpPHU3HAKA, CTAaOMIIBHBI JUIS Kaxk0i ocoOu
nonyssanud. Habop 10KycoB, oCHOBHBIE 3(P(PEKTHI KOTOPBIX TETEPMUHUPYIOT aJTATUBHYIO Te-
HETHYECKYI0 U3MEHUMBOCTh NPU3HAKA, €CTh TeHeTHYecKast popMmyJia Mpu3HaKa.

CpenoBast ”3MEHUMBOCTh MPHU3HAKA UMEET B OCHOBE M3MEHEHHs] aKTHBHOCTH ITOJIUI€HOB B
CTaOWIPHOM Ha0Ope TeHOB MOJUTEHHOM CHCTEeMBbI Mpu3Haka. [lomaranock, 4ro mo0bie Koeba-
HUS CPEJOBBIX YCIOBHI MOPOXKIAIOT SKOJIOTUYECKYIO0 U3MEHYMBOCTh, MEHSIS JIUIIb aKTUBHOCTD
JIOKYCOB KOHCTAHTHOM 10 HabOpy '€HOB MOJUT€HHON CHCTEMBI, TO3TOMY HET HEOOXOIUMOCTH
KOHTPOJUPOBATh KOHKPETHBIE (PAKTOPHI Cpebl, HAJO JIUIIb U3MEPUTH SKOJIOTUYECKYIO0 U3MEH-
YUBOCTb, BBIUECTh €€ OLIEHKY W3 (PEHOTUIMUYECKOW, YTOOBI MOIYYUTH OILEHKY T'€HEeTHYEeCKON
MU3MEHYHBOCTH.
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Konnernuus K. Maszepa B coueranuu ¢ nogxonamu u merojgamu P. @umepa, C. Paiita, /I.
Jlama 1no3Bouisiia OLEHUTh T€HEeTUUYECKUE MapaMeTphl MONYJISLMY B JaHHON KOHKPETHOII cpere,
Ha JJaHHOM 3Talle OHTOI'€HE3a U IIPU JAaHHOM CTPYKType LieHo3a. Ho oHa B mpuHLIMIIE HE MOIJIa
IIPOrHO3UPOBATh HAIIPABICHUE U CHIIy CIBUIOB I'€HETHMUYECKUX MapaMeTpOB MOMYJSALUH IMPH
U3MEHEHUHU CPEJOBBIX U LIEHOTUUECKUX YCIOBUH.

28. Cpeanmnii 3)peKT reHoOB U ceJIeKIIMOHHASI IIEHHOCTH 0CO0H.

Cenexk1MOHHOM WK PeNpOAYKTUBHON LIEHHOCTBIO JAHHOM 0COOM Ha3bIBAaeTCS 3HAUCHHE
oco0u, MoJy4eHHOE U3 Cpe/iHell BETMUNHBI €€ TOTOMKOB.

B otnnuue ot cpennero a¢gdexra, ceneKiMoHHas HEHHOCTh MOKET ObITh U3MEpeHa HEelo-
cpeactBeHHo. Eciin HekoTopasi 0coOb criapuBaeTcs CO MHOXKECTBOM CIIy4aiiHO BEIOpaHHBIX
oco0ell, TO ee celeKILMOHHAsl, WIN PelpO yKTHBHAS, LIEGHHOCTh PaBHA yJIBOCHHOMY CPEHEMY
OTKJIOHEHHIO €€ IOTOMKOB OT MOMYJISIIUOHHOI'O CPETHETO. Y IBOCHUE OTKIOHEHUS
00yCJIOBJIEHO TEM, YTO KaX/Iblii pacCMaTpUBaeMblil pOUTENb NepelaeT CBOMM OTOMKaM
TOJIBKO ITOJIOBUHY UX IeHOB. [lpyras 4yacTb réHOB IOTOMKOB IPUXOAMT CIy4YailHO U3 Bcel
HOIYJISILNY.

CeneKkMOHHYIO LIEHHOCTh MOKHO U3MEPUTH B a0COIIOTHBIX €MHULIAX WIIM PACCUUTATb.

IIpu pacuere ee ynoOHee BbIpaXkaTh B BEIMUYMHAX OTKIOHEHUS OT HOMYJISLIMOHHOIO CPE/IHETO.

OmnpeneneHHas B HOHATHAX CpeAHEro 3P deKTa ceeKIMOHHas IEHHOCTh 0COOM OKa3bIBaeT-
Csl paBHOW CyMMapHOMY cpesiHeMY 3P QeKTy T€HOB, KOTOPbIE OH» HECET.

Ecnu nelicTBue reHOB HOCUT aIIUTUBHBIN XapakTep, TO 00a 3HaUEHUs CEICKLIMOHHOM 1I€H-
HOCTH (ITPaKTUYECKOE — KaK CpPE/IHEE 3HAUEHUE NIPU3HAKA TIOTOMKOB M TEOPETUYECKOE — B
MOHATHUSIX CpeHEro 3P eKTa reHoB) Oy 1yT ofuHaKOBbIMU. HeaqauTuBHOCTh EHCTBUS T€HOB
00yCJI0BIMBAET HEPABHO3ZHAYHOCTh 3TUX OIpEIeIeHU.

W3 onpenenenus ceneKMOHHON [IEHHOCTH BUIHO, YTO B MOIMYJISILIUM, HaXOASIIEHCs B Xapiu
—BalHOEPrCcKOM paBHOBECUU (KOTOPOE OYIET pacCMOTPEHO HUXKE), €€ CpeHee JOJKHO OBITh
HYJIEBBIM. [[pyruMu ciioBaMH, €CITU CEJEKIIMOHHAs [IEHHOCTh BBIPa)KaeTcs B aOCOMIOTHBIX €/lU-
HULAX, TO CPEAHEE UX OLIEHKH JTOJIKHO PaBHATHCS CPEJHEMY T€HOTUIIMYECKOMY WJIU CPETHEMY
(eHOTUNMHYECKOMY NTPU3HAKA.

DTO MOXET OBITh JI0Ka3aHO ClIeayonuM o0pazoM. 3BeCcTHO, UTO YaCTOTHI TEHOTHIIOB
AlAl, AIA2 u A2A2 B paBHOBECHBIX MOMYJISIIIUSX [0 OTHOMY JIOKYCY PaBHBI COOTBETCTBEHHO
P2, 2pg u g2 (cM. rnaBy 13). Toraa, yMHOXKHB CENCKIIMOHHYIO [ICHHOCTh (€€ 3HAYCHUE MPHBE-
JICHO B rocie el koonke tad:. 10.6) Ha yacToTy Ka)K/10ro reHOTUIIA U CJI0KUB STH POU3BE-
JICHUS] BMECTE, TIOJyUYUM CPEHIOI0 CEIEKIIMOHHYIO [IEHHOCTh, BBIPAXKEHHYIO B BEIMUMHAX
OTKJIOHEHHMSI OT MOMYJIALIUOHHOIO CPEIHETO:

p22qa + 2pq(q-p)ot q2(-2pa)=2pqa(p + g-p-q) = 0. (10.11)

CenexunoHHYI0 [ICHHOCTh HHOTAa 0003HAYAIOT KaK aJ/IuTUBHBIN T€HOTHIL, U U3MEHUYHUBOCTb
ee MPUIHUCHIBAETCS aAIUTUBHOMY 3(()EeKTy TeHOB, 0003HaUaeMOMY CUMBOJIOM A.

29. IloHsiTHE O TPAHCTEHHBIX OPraHNU3Max, METObI HX MOJIY4YEeHHS.

TpaHCreHHBII OPraHU3M — KHUBOM OPraHU3M, B TEHOM KOTOPOT'O UCKYCCTBEHHO BBE/IEH I'€H,
KOTOPBI HE MOKET ObITh MPUOOPETEH MPHU €CTECTBEHHOM CKpEIIMBAHHH.

[TepBoHauabHO O] TPAHCTE€HHBIMU OpPraHU3MaMH MOPa3yMEBAUCH JF0ObIE OPraHU3MBI, B
T€HOM KOTOPBIX OBLIM ITPU MOMOILM METOJI0B T€HHON MHXEHEPHH BBEJICHbI OTCYTCTBYIOIINE
TaM I'eHbl, OJJHAKO B HACTOsALIEE BPEMsl OPIraHU3MbI, B TEHOM KOTOPBIX ObUIM BBEJCHBI I€HbI
OpPraHU3MOB, OJIHOTO C HUMH BHJIA WJIM BUJOB, C KOTOPHIMU OHU CKPEIIMBAIOTCS B €CTECTBEH-
HBIX YCJIOBHSIX Ha3bIBAIOTCS LIUCTEHHBIMHU (BBE/ICH I'€H C «COOCTBEHHBIMIY PETYIISITOPHBIMU
y4acTKaMHM) TIMOO HHTPAreHHbIMH (BBEICH T€H C PETyISATOPHBIMHU YYaCTKAMH JPYTUX TCHOB).

I'eH BBOOUTCS B TEHOM XO0351MHA B (DOPME TaK Ha3bIBAEMOW «TC€HETHYECKON KOHCTPYKIIUN
— nocaenosarenbHocT JJHK, Hecyied ygacTok, KOAUPYOMUid O0€I0K, H PerysTOpHbIC
3JIEMEHTHI (IIPOMOTOP, FHXAHCEP U TIP.), a TAK)KE B HEKOTOPBIX CIIy4asiX 2JIEMEHTHI, oOecrie-
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YHUBAOIIUE CTIeNU(UIECKOe BCTPAUBAHUE B TEHOM (HAIpUMeEp, T. H. «JIUIKUE KOHLBD»). ['ene-
THYECKasi KOHCTPYKIIMS MOKET HECTH HECKOJIBKO TeHOB, YaCTO OHA MIPECTABISAET COO0M OaKTe-
pHAIIBHYIO IUIa3MUY WK €€ (hparMeHT.

[enbto co3iaHusl TPAHCTEHHBIX OPraHU3MOB SIBJISIETCS [TOJIyYEHHUE OpraHu3Ma ¢ HOBBIMU
cBoiicTBamu. KileTku TpaHCT€HHOIO OpraHu3Ma IPOU3BOAT OEI0K, FeH KOTOPOro ObUT BHEIPEH
B reHoM. HoBbIi 6eToK MOTYT MPOM3BOANTE BCE KIETKH OpraHu3Ma (Hecrenuduueckas dKc-
IIpecCcHsi HOBOTO I'eHa), 100 ONpeeeHHbIe KJICTOUHbIE TUIIbI (Crenuduueckas 3KCIpeccus
HOBOT'O T€HA).

Co3naHue TpaHCTEHHBIX OPraHU3MOB UCIIOJIb3YIOT:

- B HAQYYHOM SKCIIEPUMEHTE JJIsl Pa3BUTHUS TEXHOJIOIMH CO3/1aHUs TPAHCTEHHBIX OPIaHU3MOB,
TUTSL U3yYEHHsI POJIH OTIPE/ICTICHHBIX T€HOB U O€JIKOB, /ISl H3yYSHHUS MHOTHX OMOJIOTHYECKUX
IIPOLIECCOB; OIPOMHOE 3HAYEHUE B HAYYHOM HKCIIEPUMEHTE MOITY4YHUIN TPAHCT€HHbIE Opra-
HU3MBI C MAPKEPHBIMH T€HaMH (IIPOAYKTHI THX T€HOB C JIETKOCTBIO OMPEAEIISIOTCS MPHoo-
pamu, HanpuMep, 3eJICHbINH (IIyopecHeHTHBIH 0eJI0K BU3YyaIU3UPYIOT C IOMOLIBIO MUKPOCKOIIA,
TaK JIETKO MOKHO OIPENEIUTh IPOUCXOKICHHUE KIIETOK, UX CyJb0Yy B OpraHu3Me U T. 11.);

- B CEJIbCKOM X031 CTBE JIJIsl IOJyUEHUSI HOBBIX COPTOB PaCTEHUI U OPO/1 )KUBOTHBIX;

- B OMOTEXHOJIOTMYECKOM IIPOU3BOACTBE IIa3MH/ U OEIIKOB.

B Hacrosiiee Bpemst oty4eHo 001b110€ KOJIUYECTBO IIITAMMOB TPAHCT€HHBIX OaKTepUid,
JIMHUNA TPAHCTEHHBIX KHUBOTHBIX U paCTeHUHN. BIIM3KO MO CMBICITY U 3HAUEHUIO K TPAHCTECHHbBIM
OpraHM3MaM HaxXOJSTCsl TPAHCT€HHBIE KIETOUYHbIE KyJIbTYpbl. KiIroueBbIM 3TalioM B TEXHOJIOTUU
CO3JIaHMsI TPAHCTEHHBIX OPraHU3MOB sBJIsieTcs TpaHcekius — BHenpenue JJHK B kietku Oy-
JYILIEro TPaHCT'€HHOT 0 opranu3ma. B Hacrosiiiee Bpemst pa3paboTaHo OOJIbIIOE KOJIUYECTBO
METOOB TpaHCPeKIH. B pycckoif Hay4HO IuTepaType CyIiecTBOBAIH MONBITKY BBECTH
TEPMUHBI TPAHCTEHE3», TPAHCTEHO3» U «TPAHCTEHOJIOTUS» JIIsl TEXHOJIOTUU CO3/IaHUs
TPAHCT€HHBIX OPraHU3MOB U COOTBETCTBYIOIIEH 00JIaCTH 3HAHUS, HO 3T TEPMUHBI HCIOJb3Y-
I0TCA PEJIKO.

30. OMOpHOKYy.JIbTYpA.

OMOpPHOKYJIbTYpa — BBIpALMBAHUE 3apOjbIIed (pacTeHHH, >KMBOTHBIX) M pereHeparus
pacTeHuii B KyJbType In Vitro U3 3apojblliell Ha paHHEN CTaIuH UX Pa3BUTHUS. 3apOoJbIIll OTAe-
JISI€TCSl OT CEMEHU WIH SHULEKIIETKHA U TOMEIAETCS HA COOTBETCTBYIOIYIO ITUTATENIBHYIO CPELY,
/i€ MPOJOJIKAETCSA €ro pa3BUTHE U MPOMCXOAUT IPOPACTaHHE KAK U3 OOBIYHOTO CEMEHU. DM-
OpHOKYJIBTYpa 10 YCIOBUAM MOAACPKAHNUS aHAJIOTHYHA KYJIbTYPE TKaHH.

31. TanjiougHAs TEXHOJIOTHSI.

OCHOBHBIM MPEUMYIIECTBOM TaIJIOWAHON TEXHOJOTUM SBJSIETCS OBICTPOE TIOJTyuyeHHe
FOMO3UTOTHBIX JMHUN. Takue JMHUM TPOUCXOASAT JNUOO U3 OTLOBCKOTO, JUOO U3
MaTEpHUHCKOI0 F'€HOMOB PEMPOYKTHBHBIX KJIETOK, UMEIOT MaKCUMAaJbHYI0 FOMO3UTOTHOCTDH B
OTJIMYUUA OT COMATHUYECKUX KJIETOK, /Ul KOTOPBIX XapaKTepHa IeTepO3UrOTHOCTh. 3HAUEHHUE
TarIouHON TEXHOJOTHMH OBUIO Cpa3y OIICHEHO CeNEKIMOHEPaMU H3-3a 3HAYUTEIHHOTO
COKpalIeHUs] BPEMEHM [UISl CO3/JaHUS TOMO3MIOTHBIX JIMHUM U TOJy4YyeHHUs ObICTpOi
nH(pOpMAIIUU O IIEHHOCTU TeX MJIMMHBIX KOMOMHAIUN B paHHUX ITOKOJICHHSX.

["arutonHbIe pacTeHus MpH KyJIbTUBUPOBAHUH MBUILHUKOB MOJIy4eHBl Oojee yem y 70 Bu-
JIOB, B TOM YMCJI€ Y MIIEHUIIbI, STYMEHS, pHuca, KyKypy3bl. [locKoIbKy ramionabl, Mojy4eHHbIe
B KyJIbTyp€ MBIILHUKOB, HECYT T€HOTHUIT MY>KCKOM raMeThl, 3TOT MPOIECC HAa3bIBAECTCsl aHApOre-
HE30M in vitro. AHAPOTeHe3 MOXKET ObITh MPSMBIM U KOCBeHHBIM. [IpsimMoli annporene3 — ooOpa-
30BaHME TAIUIOUIHBIX pPAaCTEHUI-pEreHepaHToOB Oaroaps NbUIbIIEBOMY 3MOpHUOTeHesy, T.€. U3
SMOPHOUAOB, (POPMUPYIOIIMXCS ITyTEM JENEHUS MUKpOCIop. BO3HMKHOBEHME TaluIOMIHBIX
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pacTeHuil U3 KaJTyCcoB, KOTOPBIE 00pa3yroTcs B pe3yibTare AeauddepeHInanud MUKPOCIIOp,
Ha3bIBAETCSl KOCBEHHBIM aHIpOreHe3oM. He Bce pacTeHMs, pereHepupoBaBILIME U3 KaJUIyCOB,
SBJIAIOTCS TaIVIOMIHBIMH, T0O3TOMY JJII MAaCCOBOI'O MOJIYYEHHS raruiougoB HEOOXOIUMO UHAY-
LIUPOBATh MbLIbIIEBON SMOPUOTEHE3.

32. KnerouHas cesexuus.

Knerounoil cenexkuuedl Has3biBaeTcs OTOOpP B KyJbType In Vitro KJIETOK C 3aJaHHBIMU
cBoiicTBamu. [IpenmymiecTBOoM oTOOpa in Vitro Mo CpaBHEHHIO C TPAAUIIMOHHON CETEKIIUEeH sIB-
JsieTcs BO3MOXHOCTb MAaHUIIYJIMPOBAaTh MHWUIMOHAMU TE€HOTUIIOB B MayioM oObeme. Eciu
BBICAJIUTh B IOJIE PACTEHUS, 110 KOJMUYECTBY COOTBETCTBYIOIINE YUCIY KIETOK B OJHOW KOJIOE
(a aT0 mpumepHo 100 MMIUIMOHOB), OHM 3alMYT AECATKU I'€KTapoB. 3aTpaThl Ha 0OpabOTKY
TAKOTO TOJII W TPOBEIEHHE CEICKIMOHHBIX MEpPONPHUATHIA OyIyT Topaszao OoJjblle, 4eM B
cllyyae IPUMEHEHUs KIeTouHoM cesnekuuu. Kpome Toro, paboTel B 1aOOpaTOPHBIX YCIOBUSIX HE
3aBHCAT OT CE€30HA ¥ MOTobl. [Ipy UCTIONb30BaHUM KIETOYHOW CENEKIINU BpeMsi, He0OOXOanMOe
JUIS CO3JJaHMsl HOBOTO COPTa, COKpalaeTcs Ha 2—4 roja.

33. MeToabl reHHO HHKEHEPUHU B CeJIeKIMH.

['eHHas MH)XEHEpHsT MOXKET OBbITh BBIIOJHEHA C MCIIOJIb30BAaHUEM HECKOJIBKMX MeTo/0B. [le-
pen co3jaHueM reHeTndyecku MoaupuuupoBaHHoro opranusma (I'MO) HeoOXOIMMO BBINOJI-
HUTb psAJ I1IAroB. ['eHHbIE MH)KEHEPHl JIOJDKHBI CHaydajga BbIOpaTh, KaKOMl I'e€H OHU XOTAT
BCTaBUTb, U3MEHUTh WM yJAINTh. 3aTeM HEOOXOAUMO BBIICJINUTh T'€H U BKIIOUUTH €r0 BMECTE
C APYTMMHU F€HETHYECKUMHU 3JIEMEHTAMM B MOAXOISALINI BEKTOp. 3aT€EM 3TOT BEKTOP MCHOJb-
3yeTcsi JUIsl BCTaBKM I'€Ha B T€HOM XO35MHA, CO3[aBasi TPAHCTEHHBIM MM M3MEHEHHBIN opra-
HU3M. BO3MOXXHOCTH T'€HETMYECKOW HWH)XEHEPUM OpPraHU3MOB OCHOBAaHA HAa MHOTOJIETHHUX
UCCIIEIOBAaHUSIX M OTKPBITUAX TOr0, Kak (YHKIMOHUPYIOT T€Hbl U KaK Mbl MOXEM HMH
MaHUIYJU-pOBaTh. BaxkHble JOCTUKEHUS BKIIOYAIOT OTKPBITHE PECTPUKIIMOHHBIX (EPMEHTOB
u JIHK- nura3 u pa3paboTky noiauMepasHoi LEMHONW peakliiu U CEeKBEHUPOBaHMUS.

OTO MO3BOJIMIO MOJAYYUTh MHTEPECYIOUIMI TeH ObITh HM30JUPOBAHHBIM M 3aTeM
BKJIFOYEHHBIM B BeKTOp. Yacto 100aBisuin 001acTh MPOMOTOpPA U TEPMUHATOPA, a TAKXKE T'eH
CEJICKTU- pyeMoro mapkepa. Ha 3ToM srTame reH MOXHO JOTMOJHHUTEIBHO MOAU(DHUIIMPOBATH,
YTOOBI 3aCTaBUTh €0 IKCIPEecCUpoBaTh Oosiee F3PPEKTUBHO. 3aTEM 3TOT BEKTOpP BCTABIISIOT B
F€HOM OpraHM3Ma-Xo3srWHa. Y JKUBOTHBIX T€H OOBIYHO BCTABJIAIOT B 3MOpHOHAIbHBIE
CTBOJIOBBIE KJIETKH, TOTJ]a KaK y pacTeHUI OH MOXeT OBbITh BCTABJIEH B JIIOOYIO TKaHb, KOTOPYIO
MO>KHO KYyJIbTUBHPOBAaTh B IMOJIHOCTHIO Pa3BUTOM pacTeHHUU. OObIYHBIE METOJbl BKIIIOYAIOT
MHUKPO- HMHBEKLHUIO, BHUPYC-OIMOCPEIOBAaHHYIO, OIOCpeAOBaHHYI0 Agrobacterium wiu
Oouonuctuky. Ha momydyeHHOM oOpraHu3Me MPOBOJSATCS JalbHEMIINE TECThl, YTOOBI
rapaHTUPOBaTh CTAOMJIBHYIO MHTETPAllMIO, HacjeloBaHUE M dKcmpeccuto. [loToMku mepBoro
MOKOJICHUsI TETePO3UTOTHBI, YTO TpeOyeT WX HHOPETHOCTH Uil CO3JaHHS T'OMO3MIOTHOTO
naTTepHa, HEOOXOAMMOTO JUIsl CTaOMJIBHOTO HacienoBaHUs. ['OMO3UIOTHOCTH AOMKHA OBITh
MOJITBEpXK/IeHa Ha 00pa3liax BTOPOTONOKOICHHS.

TpaauuoHHbIe METO/BI CITyYaiiHBIM 00pa30M BCTaBIISJIM T'€HbI B TeHOM X03suHa. [locThxke-
HUS TIO3BOJIMJIM BCTAaBJISITh F€HBI B OIIPEJEIICHHBIE MECTA B TEHOME, UTO CHUKAET HEXKEaTellb-
Hble M000YHBIE IPPEKThI cyyaiiHOM BCTaBKU. PaHHME cucTeMbl HalleJIMBaHUSI OCHOBBIBAJIUCH
Ha MeraHykJjea3ax M Hykjiea3ax IHUHKOBbIX naiblieB. C 2009 rona 6buin pa3paboransl Oosee
TOUYHBIE U MPOCThIE B peaIU3alMU CUCTEMBI: 3(P()EKTOpHBIE HyKJIea3bl, NOJOOHBIE aKTUBATOPY
tpanckpunuuu (TALENs) u cucrema Cas9-guideRNA (amantupoBannas uz CRISPR ), sB-
JSAI0TCS IBYMs HauOoJiee 4acTo UCMOoyb3yeMbIMU. OHU NMOTEHUUAIBHO MOTYT OBITh TOJIE3HBI B
TeHHOM Tepanuu U APYrHxX Npoleaypax, TpeOyIOIMX TOYHOTO HIIM BEICOKOIIPOU3BOAUTEIBHOTO
HAalCIIMBaHMSL.

34. MeTo MUKPOUHBEKIIHIA.
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Muxkponnabeknus JJHK B KIIeTKH MICKOMHUTAIOIINX CTalla BOZMOXKHOH C MOSIBJICHUEM TPUO0-
pa Ay U3roTOBJIEHUs Mukponunerok auamerpoM 0.1-0.5 MUKpOHa M MUKpPOMaHUILYJISTOpPA
(puc. 45). Tax, mna3mMuael, coaepxaiie (GpparMeHT BUpyca repreca ¢ FTeHOM TUMHUAWHKUHA3EI
(TK) 1 mmazsmuay pBR322, 6bun uabenupoBansl B TK--kiietku u Obu10 moka3ano, 4yto TK-ren
MPOHUK B SIpa U HOPMaAJIbHO B HUX perummuupoBaicsa. Meron Beenenus [JHK ¢ momomibo Muk-
pouHBEKIMHA ObLT pazpaboraH B Havase /0-x rogoB AHiepcoHoM U JlnakymakocoM. B npunim-
e, IpyU HAJIMYUU Xopoluero o0opyaoBaHus MOxHO 3a 1 yac uabenupoBath 500-1000 kieToxk,
IpUYEeM B Jy4IIUX 3KcrepuMeHTax B 50% kierok HaOmronaercs craOuibHas HMHTErpauus U
9KCIIPECCHUSI MHBELUPOBAHHBIX TI'€HOB. [IperMyIecTBO ONMCHIBAEMOr0 METOAA 3aKJI0YaeTcs
TakXe B TOM, 4TO OH I03BOJIsIeT BBOAUTH 1t00yt0 JIHK B sto0ble KieTKH, U U COXpaHEeHUs B
KJIETKax BBEJCHHOI'O T'€Ha HEe TpeOyeTCsl HUKAKOI'O CEJIEKTUBHOIO JAaBJICHUS.

35. IlepeHoc reHoB peTpPOBHPYCAMHM.

TpaHcdeKIusi COOTBETCTBYIOUINX KIETOK-MHIIECHEH SIBIISETCS TMEPBBIM PEIIAIONIMM STarioM
mporecca MepeHoca IeHOB, MOATOMY pa3padoTKa METOJIOB INEepeHOCa T'eHOB IPEACTaBISET
coboif orpomMHoe mojie s uccienoBaHuid. B paborax mo mepeHocy reHOB B KJIETKH COCY-
JUCTON CUCTEMBI UCIIOJIb3YIOT KaK BUPYCHbIE, TaK U O€3BUpYCHbIE BEKTOphL. OO0111ei 0cOOeHHO-
CTBIO 3THUX METO/0B sBiseTcs 3(h(HeKTUBHAsA 10CTaBKAa 'eHOB B KiIeTKU. OJJHAKO BEKTOPHI pa3-
JMYAI0TCS 1o crocobam mpoueccuHra uyxepoanoit JIHK u wacrore unrerpanum B XpoMocom-
nyto JIHK. B ciyuae peTpoBHpYCHBIX M JICHTUBUPYCHBIX BEKTOPOB MEPEHOCHMBIE I1OCIIEI0-
BaTEIbHOCTU CTAOMIIBHO UHTETPUPYIOTCS B XpoMocoMHyto JIHK kneTku-mumieHu. Itu BEKTO-
pBl Halle BCEro paccMaTpUBAIOT C TOYKU 3PEHUS MX NPUMEHEHHs JUIl TeHHOW Tepanuu B
ycioBusX ex vivo. OcyliecTBiIeHHe epeHoca TeHOB ¢ MOMOIIBIO APYTUX METOJI0B IPUBOIUT K
BHeApeHuto uyxepoaHoi IHK B siipo kieTKu-MHUIIEHH B HEMHTETPUPOBaHHOU (popme. DTuMHU
METOJIaMH yJIaeTCsl MOJIYYUTh BBICOKYIO, HO BPEMEHHYIO 3KCIPECCHIO TeHa. Takue BEeKTOpbI, B
T.4. a/ICHOBHPYC, a/ICHOCBSI3aHHBII BUPYC U KaTHOHHBIE JIMIIOCOMBI, HCIIOJIB3YIOT B OCHOBHOM
JUIS U3YYEHHUs TIEpeHoca F'€HOB B YCJIOBUSX in Vivo. PeTpoBupycChl ObIIIN NMEPBBIMU BEKTOPAMHU,
koTopeie B 1980-x rr. mcrosip3oBanyu A U3y4eHUs NepeHoca reHoB. llepBoHauvanbHBIN WH-
Tepec K peTpoBUpycaM ObLI CBA3aH C YEM, UTO ATH BEKTOPbI CTaOUIBHO TpaHcAyuupyoT 100%
nponudepupyonmMx M KyJIbType KieTok-MuiieHud. CHauyaia pCTpONHUpYCIbE BEKTOPSI
WCIOJIb30BAJIM IPU U3YUYEHHUH MEPEHOCa F€HOB COCYIUCTON CUCTEMbI I OCHOBHOM B HCCJIE/I0BA-
HUSX €X VIVO, OJIHAKO MX NPUMEHEHHE ObLJIO OrpaHUYeHO HU3KOH 3((eKTHBHOCTBIO TpaHC-
¢dexunu. HegaBHO peTpoBHpYyCHBIE BEKTOPHI HAILIM MIPUMEHEHHE B KIMHUYECKUX HCCIeA0Ba-
HUSX 10 TEHHOW Tepamuu JUIsl JeYSHHs TSHKEJIOro KOMOMHMpPOBAaHHOTO MMMyHoaeduuura. K
COKaJICHHIO, B OHOM M3 HCCIIEOBAaHUI y ABYX AETEH BBIIBUJIM OCIOXHEHHE B BHJIE BHEIpE-
HUsI PETPOBHPYCAa M OHKOI'€HHBIM CalT XpOMOCOMBI X, YTO NPHUBEIO K Pa3BUTHIO JICHKEMHHU.
AneHoBupychl THIIA 2 U 5 — 3TO /Ba CEPOTUIA, KOTOPHIE MCIONb3YIOT B KAUECTBE BEKTOPOB
npu neperoce reHoB CCC. I'eHoMm anmeHoBUpyca MpeACTaBICH JMHEHHOW IBYXIIEMIOYCYHOM
JHK nnunoit 36 ThIC. 1.H., pa3aeneHHol Ha reHeTnueckoi kapre Ha 100 eguHuL, 1IMHA Kax-
noil m3 kotopbix cocrasiseT 360 n.H. 1 koHue renoma momnekyna /IHK comepxut xoportkue
WHBEpTUPOBaHHbIE TepMHHaIbHBIE MOBTOpHI (ITR, inverted terminal repeats), HeoOXxoauMble
Juts permkanuu BupycHon JIHK.

36. Ilepenoc TpaHcOPMUPOBAHHBIX sijiep TeHEPATUBHBIX U COMATHYECKUX KJIETOK.

[Tepenoc simep TpaHc(HOPMUPOBAHHBIX T€HEPATUBHBIX U COMATUYECKUX KJIETOK B AWIEKIET-
Ky, WIA COMaTHYECKHH sSAepHBIN mepeHoc (somatic nuclear transfer), eme onun croco0, uc-
MI0JIb3YyEMBIH B MPaKTHKE TpaHCTeHo3a. bbulo mokaszaHo, 4To sapa SMOPHOHATIBHBIX KJIETOK pa3-
JIMYHBIX JKUBOTHBIX MPU MEPEHOCE B SHYKICHPOBAHHYIO SHIIEKIETKY MHOTAA CIIOCOOHBI 0Oec-
NIeYMBaTh PA3BUTHE LIEIOT0 HOBOro opranmsma. Ilocie HEmpomOIKUTENBHOIO KyJIbTHBUPOBA-
HUS JaXe sSpa U3 HEKOTOPhIX TU(PEpeHIIMPOBAHHBIX KIETOK CIIOCOOHBI 00ECIIeYnBaTh Pa3BU-
THE JI0 )XKU3HECTTOCOOHOM ocoou. Tak, Hanpumep, 3HameHuTast oBedka Jloyu Oblia KJIOHUPO-
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BaHa B 1997 r. ciiusgHMEM KyJIbTUBUPYEMBIX (3-6 maccaxeil) KIIETOK AIUTENUs MOJIOYHOM XKelle-
36l (BBIMEHH) B3pOCIOr0 MIECTUJIETHETO XHBOTHOTO C JIMIICHHOW siipa SHULEKIETKON. XoTd
HEJIb3sl UCKIIIOYNTH, YTO /ISl KJIOHHPOBAHUS ClyyailHO Obuia B3sATa HeaudQepeHuupoBaHHas
KJIETKa, MPHUCYTCTBYIOIIAs B AOHOpckoM snutenud. Kinonuposanue Jlomnmu u3 sapa audde-
PEHIMPOBAHHONW KJIETKH U TPEX APYIHX OBEL U3 sAep SMOPUOHAIBHBIX KJIETOK yAAJIOCh OCY-
IIECTBUTh OJarojapsi MepeHocy siiep U3 KIETOK, Haxoasmuxcs B craauu nokos (GO), u,
BO3MOKHO, 0COOEHHOCTSIM AMOpHOreHe3a 3TOro KUBOTHOTO. B 3Urorax opel B TeYEHHE mep-
BBIX TPEX JEJICHU, 3aHUMAIOIINX HECKOJILKO CYTOK, MPOUCXOUT Tosbko pernukanus JHK, au
OJIMH U3 T€HOB He 3Kcnpeccupyercs. [Ipenmonaraercs, yto 3a 310 Bpems BBeneHHas JIHK
0CBOOOXKIAaeTCs OT CHeUM(PUUHBIX JJIS KIETKU PEryJsSTOPHBIX OEJIKOB, a COOTBETCTBYIOIIHE
reHbl SMOPHUOHAIILHOTO Pa3BUTHUS CBS3bIBAIOTCS C MHUIIMATOPHBIMU AMOpPUOHAIBHBIMU OEIKO-
BBIMH (paKTOpaMU M3 IIUTOILIA3MBbl SULIEKICTKH.

37. Ucnosib30BaHMe CrIepMaToO30M10B Kak nepeHocuuxos JJHK.

CriepMaTo30ubl ABISIOTCSA MPUPOIHBIM BeKTOpoM, Aoctaistonum JJHK B kierky. Mcnomnb3o-
BaHUE criepMueB B KadecTBe mnepeHocunkoB oanou JIHK paccmarpuBaercs xak onuH U3 Te-
PCIIEKTUBHBIX METOAOB I'€HETHYECKON Moaupukanuu xKuBOTHBIX. B ombitax Lavitrano (1989)
30% MbIiel, TOTy4YeHHBIX MOCie OIIoA0TBOpeHus obpadboranHoii JIHK cnepmoii, okazanuch
TPaHCT€HHBIMU M NIE€PEJaBaIl TPAHCI€H IO HACIEACTBY. MHOIOUYHMCIEHHBIE MONBITKU B IPYTUX
1abopaTopusix HEYCIEIIHBIMU.

38. OcHOBHbIe HANPaBJIeHNUS B CeJIEKIIMHM MUKPOOPTraHU3MOB.

MuxkpoopranuzmMaM CBONCTBEHHA HACJEICTBEHHAs: U3MEHYMBOCTh — MyTaluu. C IOMOIIBIO
oTOopa MyTaluil CO3/al0TCS aKTUBHBIE IITAMMbl MHUKPOOPIaHU3MOB, LIEHHBIX JJIsl YEJIOBEKa.
OCOOEHHO MIMPOKO M YCHEIIHO B CO3JaHUU HOBBIX IITAMMOB HCIIOJIb3YETCSI MCKYCCTBEHHBIN
(MHIYyIMpOBaHHBIN) MyTareHe3. MeTozbl celeKIuu MUKPOOPraHM3MOB. B OCHOBHOM 3TO Te
K€ METOJbI, KOTOPbIE MCIOJIb3YIOTCS U B CEIEKLUUN ApYyrux opraHu3MoB. Ho Mukpockomnuue-
CKHE pa3Mepbl U OrpOMHasi CKOPOCTh Pa3MHOKEHUSI MUKPOOPIaHU3MOB 00YCIIOBIIMBAIOT pa3pa-
O0TKYy OCOOBIX METOJIOB, YCKOPSIOUIMX MPOIECC MOJYyYeHHs] HOBBIX BBICOKOIPOIYKTHBHBIX
LITaMMOB.

4. IOPSAJOK INPOBEJEHUSI U KPUTEPUA OIEHUBAHUSL
NPOMEXYTOYHOU ATTECTALIMHU

4.1. Tlopsiiok NpoBeleHHs] IPOMEKYTOUYHOI aTTecTALMH

B pamkax Tekylero KOHTPOJIsI B T€YEHHE ceMecTpa Ul OLICHKH 3HaHUM, yMeHui,
HABBIKOB, TIOJYYa€MBIX B X0/I€ U3YYEHUS AUCIUILTUHBI, YIUTHIBAIOTCS YCIIEITHOCTh OTBETOB Ha
BOIPOCHI OMPOCa, MOATOTOBKA pedepaTos.

Kpurepriem ycrnenmHOCTH OCBOEHHS Yy4eOHOro MaTepualia Mo OKOHYAHUK) Y4eOHOro
cemecTpa (IPOMEXYTOUHAs aTTecTalMs) SBISIETCS OKCIEpTHAs OIEHKa NpenojaBarers,
YUYUTBIBAIOIIAS: TEKYIIYI0 YCIIEBA€MOCTh B TeUeHHE ceMmecTpa (YCTHBIA ompoc, pedepar).
Kpome Toro, skcmepTHasi OLEHKa MNpPEnoJaBaTelsi MOXET OCHOBBIBATHCS HA PETYJISIPHOCTH
MOCEIICHUST 00sI3aTeIHHBIX YUCOHBIX 3aHSATHI, YCHEITHOCTH BBITIOJIHEHUS YCTaHOBIICHHBIX Ha
JaHHBIA cemecTp 00BEMOB pabodel MpOTrpaMMBl.

[IpomexxyTouHast arrectanus NpoBOAUTCS B ¢Gopme 3auera 1o Owieram. buner
COZIEP’KUT JBA TEOPETHUYECKHUX BOIIPOCA.

4.2 Kputepuu OleHMBAHUS MPOMEKYTOYHOH aTTeCTAIMH MO BHIAM OLEHOYHBIX
cpeacTB

4.2.1 Kputepuu olleHUBAaHNsI TEOPETHYECKOT0 BOMPOCa 3a4eTa
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3auteHo - CTyaeHT riryOOKO M TOJIHO BJAJICET COJEpKAaHMEM y4eOHOro marepuaia u
MOHATUMHBIM anmapaToM; YMEeT CBSA3bIBATh TEOPUIO C TMPAKTHKOW, WIUIIOCTPUPOBATH
npuMepamu, (GakTaMu, JaHHBIMH HAyYHBIX HCCIICIOBAHHM, OCYIIECTBISICT MEXIPEIMETHBIC
CBSI3M, MpeAsiokeHus. JlenaeT BBIBOJIBI, JIOTUYHO, YETKO. SICHO M KpaTKo M3J1araeT OTBETHI Ha
MOCTABIICHHBIC BOIPOCH]; yMEEeT OOOCHOBBIBAaTH CBOHM CYXACHHS M TPO(HEeCCHOHATBHO-
JUYHOCTHYIO MO3MIIMIO MO H3JIaraeMoMy Borpocy. OTBET HOCUT CaMOCTOSITENIbHBIN XapakKTep.
JlomyIieHHbIE OMIMOKM HCIPABISIFOTCS CTYJCHTOM IIOCHE JIOTIOJHHUTEIBHBIX BOIIPOCOB
9K3aMeHaTopa.

He 3autreno - CtyneHT oOHapyXKMBaeT 3HAHME M MOHUMAHHE OCHOBHBIX IOJOKEHUM
y4eOHOro MaTepuaia, HO U3JIaraeT ero HemoJIHO, HEMOCIEA0BATENbHO, TOMYCKAeT HETOYHOCTH
U CyIIECTBEHHBIC OMMOKH B ONPEACICHUN TOHATHH, (HOPMYIHPOBKE TOJIOKCHUH, HE
MpUBJIEKAET [UIsl AapryMEHTAallil OTBETAa OCHOBHBIC TMOJOXEHHS HCCIEI0BAaTENbCKUX,
KOHIIETITYaJIbHBIX M HOPMATHBHBIX JOKYMEHTOB, HE yMeeT OOOCHOBAaTh CBOM CY>KICHHS;
HaONIo/laeTCsl HapyIlIeHUE JIOTUKUA U3J0keHHus. OTBET OTIMYaeTcss HU3KHUM  YPOBHEM
CaMOCTOSITEIIbHOCTH, HE COAEPKUT COOCTBEHHOM MPOECCUOHATbHO-TUYHOCTHON TO3ULIUH.
Wnu, cTyneHT uMeeT pa3po3HEHHbIE, OECCUCTEMHbIE 3HAHMS: HE YMEET BBIACNATH TNIABHOE U
BTOPOCTENICHHOE;  JIOMYCKAaeT OMMUOKA B  ONpENelIeHUH TMOHSTUH, (OPMYIUPOBKE
TEOPETHUYECKUX TOJIOKEHUN, HMCKAXAIOIMEe HMX CMBICI; HE OPHEHTHPYETCS B HOPMATHUBHO-
KOHIIENTYaJIbHBIX, MPOrPaMMHO-METOIUYECKHUX, UCCIIEJIOBATEIILCKUX MaTtepuanax,
Oecropsi/IOYHO M HEYBEPEHHO M3JIaraeT Marepuaji,; HE yMEeT COCIUHSITH TEOPETHUECKUE
MOJIOKEHUS C TMeJarorMyeckoi MpakTUKOW; HEe yMeeT MPUMEHTh 3HAHUS A1 000CHOBAHUS U
00bscHeHHS (PAaKTOB, HE YCTAHABIMBAET MEXITPEIMETHBIC CBSI3U.

4.3. Pe3yabTaTbl NPOMEKYTOUHOI ATTECTAIIMM M YPOBHHM C(HPOPMHPOBAHHOCTH
KOMIIeTeHIM I

[Tpu moiBeIEeHNM UTOTOB YUUTHIBAIOTCS PE3YJIBTATHI TEKYIICH aTTECTAIIHH.

Oco6eHHOCTH TTPOBEICHUS TTPOLIETYPHI OIIEHUBAHUSI PE3YJIHTATOB OOYUYCHHS WHBAJIUIOB
U JUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 370pOBBSI 0003Ha4YeHBI B paboueil MmporpaMme
JTUCIUTITAHB (MOIYJIs).

«1 ypoBeHb» - 03HaKOMJICHUE (MMETh OOIIIee MPEICTABICHNE, Y3HABATH);

«2 ypoBeHb» - MOHMMaHHe y4eOHOT0 MaTepHuala, U3JaraéMoro B yueOHUKe, METOIUYECKOM
pa3paboTKe WM MpenojaBaTesieM;

«3 ypOBEHbBY» - yMEHHE JIOTUYHO, IIOCIIE0BATENBHO, JOCTATOYHO MOJIHO U TOYHO U3J1araTh
W3Y4YEHHBIN MaTepHal;

«4 ypOBEHB» - TBOPUYECKHU UCTIOIH30BATh MOTYUCHHBIC 3HAHNUS.

Jnst yoosnemsopumenvroti (IOTOKATEITHHON) OIICHKH 3HAHUHN TpeOyeTcss MUHUMYM 3-1i
YPOGeHb YCBOEHHsI yueOHOr0 MaTepHaa.

TpeboBaHua (KpUTepuanbHble NokasaTernm) K ypoBHIO OCBOEHWS AUCLIMITINHDI

Pesynbrar 3auera TpeboBanust K 3HAHUAM
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3auTeHo

CryneHT Tay0OKO M TOJHO BIAJEET COJCpKAHHEM Yy4eOHOTOo
Marepuasia M MOHSATHHHBIM aIlmaparoM; yMEeT CBS3bIBaTh
TEOPHIO C TPAKTHUKOW, WIUIIOCTPUPOBATH MpHUMepaMHu, (ak-
TaM{, JAHHBIMM HAy4YHBIX HCCIIEIOBAHUH;, OCYILIECTBISIET
MEXIIPEIMETHbIE  CBSI3M, TpeIoKeHus. JlemaeT BBIBOABI;
JOTUYHO, YETKO. SICHO M KpaTKo u3jaraeT OTBETHl Ha IIO-
CTaBJICHHBIE BOIPOCHI; YMEEeT OOOCHOBBIBATH CBOHM CYKICHHUS
U [poQecCHOHATBHO-TMYHOCTHYIO TIO3UIHMI0 TI0 H3JaraeMo-
My Bompocy. OTBET HOCUT CaMOCTOSITENIbHBIN xapaktep. [lo-
NyHICHHbIE ONIMOKM WCIPABISIIOTCS CTYAGHTOM IIOCIE  JI0-
HOJHUTEIBHBIX BOIPOCOB IK3aMEHATOPA.

VUuThIBae€TCSI y4acTHE€ B JUCKYCCHSX Ha TNPAKTHYECKHX |
CEMHMHAPCKHX 3aHITHUSAX, YPOBEHb OTBETOB Ha KOHTPOJIBHHBIE
BONPOCHI, HAmMCAaHWs TECTOBBIX 33JaHMH W 3alIMTa
JIOKJIA/IOB.

He 3auTeno

CTYJIeHT OOHAapy>XWBaeT 3HAHWE W IOHUMAHUE OCHOBHBIX IIO-
JIOKEHUN y4yeOHOro MaTepuana, HO H3JaraeT ero HEeNoJHoO,
HETOCJIEIOBATENIBHO, JIONYCKAeT HETOYHOCTH M CYILECTBEH-
HbIE€ OLIMOKU B OMNpEACNCHUU MOHATHH, (OPMYIUPOBKE IIO-
JIO)KEHUW, HE MPUBJIICKAET ISl ApTyMEHTAIlMM OTBETa OCHOB-
HbIE TIOJIO)KEHUS MCCIENOBATEIbCKUX, KOHLENTYAJIbHBIX U
HOPMATHBHBIX JOKYMEHTOB, HE YyMeeT OOOCHOBaTh CBOH
CYXKIeHHs; HaOmoJaeTcss HapylIIeHUE JIOTUKH —H3JI0KESHHS.
OTBeT OT/IMYAETCS HHU3KUM YPOBHEM CaMOCTOSATEIbHOCTH, HE
COJICP)KUT COOCTBEHHOM MPOQPecCHOHATBHO-INYHOCTHOW TIO-
3UINM.

Wnu, cryaeHT uMmeeT pa3po3HEHHbIE, OECCHCTEMHBbIC 3HAHUS:
HE YMEET BBIIEIATh TIJIaBHOE M BTOPOCTEIEHHOE; JIOMyCKAaeT
OMMOKKW B OMNpeNelIeHUH MOHATUN, (OPMYITUPOBKE TEOPETH-
YECKUX TOJIOKEHHM, HCKAKAIOIIME WX CMBICT; HE OPUEHTHU-
pyercs B HOPMAaTUBHO-KOHUENTYAJIBHBIX, MNPOrPaMMHO-METO-
JTUYECKUX, WCCIIENOBATEIbCKUX  Marepuajax, OecropsiioqHO
M HEYBEPEHHO M3JIaraeT Marepuay; HE yMEET COEIUHSTh TEO-
pETUYECKUE TMOJIOKEHHUSI C TMEeAarorudyeckol MpaKkTUKOW; He
yMeeT TPHUMEHSTh 3HAaHUA N1 OOOCHOBaHUS M OOBSICHEHUS
(aKkTOB, HE YCTAaHABIMBAET MEXIIPEIMETHBIC CBSI3HU.
YuuThIBaeTCA y4acTre B JUCKYCCHSX HA MPAKTUYECKHUX U
CEMHHAPCKUX 3aHATUAX, YPOBEHb OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCHI ¥ HAIlMCaHUs TECTOBBIX 3aJaHUN.
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VY4eHbIM COBETOM OHMOJIOrMYECKOTo (aKyIbTeTa
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