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Pasnen 1. OBILIME METOJUYECKHUE YKA3ZAHMSI IO U3YYEHHUIO
JUCHUIIAHBI

Jucnuminaa «BBenenre B OMOTEXHOJIOTUIO K OMOMHKEHEPHIO» OTHOCUTCS
K JUCIUIUIMHAM O0s3aTebHOW YacTh. MeTOAMYEeCKHEe yKa3aHUs 10 JaHHOU
JTUCITUTUIMHE COCTaBJICHBI B COOTBETCTBHH ¢ pabodeil mporpammoil u pabodmmu
y4eOHBIMHU TIJIaHAMHU, YTBEPKACHHBIME YueHbIM coBeToM OI'BOY BO PT'A3Y.

1.1. leanb v 3agaun AUCHUILIMHBI

Ileny - dopmupoBaHHe Yy CTYJEHTOB COBPEMEHHBIX MpEJCTaBiICHUN 00
YpOBHE HAy4YHBIX JOCTI)KEHHH B 00JacTM OHMOTEXHOJOTHH, KJIETOYHOM,
F€HETUYECKOM M 3MOpPHUOT€HETHYECKOW  WHXKEHEPUU.  3HAKOMCTBO  C
CYLIECTBYIOIMMH  MPOMBIIIJIEHHBIMU ~ OMOTEXHOJOTUYECKHMMHU  IpOLEecCaMu
Pa3JIMYHOTO YPOBHS.

3aoauu:

o OCBOEHHUE TEOPETHYECKHX M NPAKTHUUECKUX 3HAHUWA MO OOBEKTaM U
METO/IaM COBPEMEHHON OMOTEXHOJIOTUH; MOJIEKYJISIPHO-OUOIOrHYECKUM aCleKTaM
M3YYEHHS BUPYCOB, KJIETOK U KIIETOYHBIX CUCTEM;

o WU3YYEHHE METOJOB KJIETOYHOW M F€HHOW HWHKEHEPHUM I CO3HaHUs
KJIETOK C WM3BECTHBIMU CBONCTBAMH; COMAaTHYECKOM TMOpUIN3ALUMU U JAPYTUMHU
T€HHO-WHKEHEPHBIMH ITOAX0JaMHU.

o u3ydyeHrne OMOTEXHOJIOTUYECKOT0 METO/la MOJYYEHHUs] aHTUOMOTHUKOB,
AMUHOKHUCJIOT U BUTAMHHOB;

o U3y4eHUE MPUMEHEHUS OMOTEXHOJOTMH B MMMYHOJIOTHH, MEIULIUHE
Y BETEpUHAPHH;

o TPaHCIUIAHTALIMKM  3UTOT W SMOPHUOHOB  TIPU  pa3BElIEHUU
CEJIbCKOXO3SIICTBEHHBIX )KUBOTHBIX.

TpeboBaHus K pe3yjbTaTaM 0CBOEHMSI JUCIIUILIUHBI:

B pesynbpTare uzyueHus: IUCIUIUIUHBI CTYJICHT JOJIKEH:

3HaTh: HCTOPUYECKHE OTambl Pa3BUTUS U COBPEMEHHOIO COCTOSIHMS
OMOTEXHOJIOTHH, €€ CBSI3U C 00Iel OUoIoTuei, MUKpoOrooruen, OMoJI0rnYeCcKoM
XAMUEN, UMMYHOJIOTHEH, a TAKKE C TEHHOM, XPOMOCOMHOW, TEHOMHOM, KJIETOUHOU
U SMOpuoreHeTnyecko wuHxkeHepueid. OCHOBHBIE JOCTHIXKEHUSI TEHETUKH W
OMOTEXHOJIOTHHM, HMX METOJbl M TEXHOJOTHH, INPUMEHEHHE B IPAKTHUCCKOU
JESITCIILHOCTH.

YMeTh: NPUMEHATh METOJIBI M TEOPETUUCCKHUE TOJIONKEHNUS OMOTEXHOIOTHUN
JUISL PEIICHUST aKTyaJbHBIX 3a7ad DKOJIOTUH, OXOTOBEICHUSI U OXPaHbl MPUPOJIbI,
CaMOCTOSITEJILHOTO IJIAHUPOBAHUS BBITTOTHEHUS 3a/JaHUM.

Baaaers: MeTomamMu OUMOTEXHOJIOTHH: TIIYOMHHOTO KYJbTUBHUPOBAHUS
OMO0O0BEKTOB; BBIpAIIMBAHUSI KJIETOK PACTUTEIbHBIX W JKUBOTHBIX TKaHEH B
0COOBIX YCJIOBHSIX; BbIpalmuBaHusi B (pepMeHTaTtopax OakTepuili M TpuOOB st
MOJIyYeHUSI aHTHOMOTHUKOB, ()EPMEHTOB M BUTAMUHOB; BBIPAIUBAHUE KIIETOK
YeloBeKa IS TOJydeHus WHTepdepoHa; METOAOB KIETOYHOW W TEHHOU



MHXKXCHCPUHU OJI1 CO3JaHUA KJIICTOK C M3BCCTHBIMHU CBOfICTBaMPI; COMAaTHUYECKOMN
FI/I6pI/II[I/ISaHHH U IPpYIUMHU I'CHHO-UHXXCHCPHBIMHU IIOAXOdaMHU.

1.2. bu6auorpaguyeckuii CnucoxK

Ocnosnoii

1. Cenbckoxo3siiicTBeHHAss OMOTEXHOJIOTHS: yueO. st By3oB/ mof pen. B.C.
HleBenyxu. — 3-e u3., nepepad. u gomn. — M.: Beicur. mik., 2008.-709c¢.

2. Hukynbpaukos, B.C. bBuorexHonorus B >kUBOTHOBOJICTBE: yueb. mocooue
s By30B / B.C. Hukynbnaukos, B.K. Kperunun. - M.: Komnoc, 2007. - 534c.

3. Hetpycos, A.l. Beenenue B 6MOTEXHOJIOTHIO : yuel. /1715 6akanaBpoB /
A.N. Hetpycos. - M.: Akagemus, 2014. - 281c.

Jlonoanumenvhutii

4,  Teopermyeckne W  TMPAKTHUYECKHE  ACMEKThI  HMCIOJb30BaHUS
OMOTEXHOJIOTHM Y TeHHOW MH)XeHepuu: yueO. mocodue 1isi By30B/B.I'. MakcumoB
u ap. — M.: By3oBckas kaura, 2004. — 206c.:ui.

5. OcHOBBI OMOTEXHOJIOTHH: yueO. mocooue ais By3oB /T.A. Eroposa, C.M.
Knynosa, E.A. XKuByxuna. — 3-e uzs., crep. — M.: Axagemus, 2006. — 208c.

6. [Toros, B.B. 'eHOMuKa ¢ MOJEKYJIIPHO-TEHETUUYECKIMHU OCHOBaMU: y4eO.
nmocooue/ B.B.Ilonos.— M.: URSS, 2008. — 304 c., ni1.

7. I'eneruka / mox pen. B.M.1BanoBa. — M.: Akagemkuura, 2006.

8. Mak Konku D. I'eHom uenoBeka / 3. Mak Kouku. — M.: Texnocdepa,
2008.

9. TopbynoBa, B.H. Bsenenume B MOJEKYNISIpHYIO JUArHOCTUKY W
reHOTEpanuio HacleAcTBeHHBIX 3aboneBanuit/H.B. I'opOynora, B.C. bapanos. -
CI16: Cnen. nutepatypa, 1997.

10. BuoTexHOMOTHSA: BOMPOCHI TEOPUU W MPAKTUKU: y4eO. mocodue s
By30B / cocT. H.I'. BoOpoBa. — Camapa: III'CT'A, 2010. — 220c.

11. Cronmosckuii, FJ.A. KoHcepBanus T'e€HETHUYECKUX PECYpCOB
CENTBCKOXO3SMCTBEHHBIX KUBOTHBIX: MPOOJIEMBbl M TPUHIUIBI UX perneHus./FO.A.
Crommosckuii. — M.: Ua-T obmiei renetnku um H.M.Basunosa PAH, 1997.

12. IHCTpYKIHS TTO TEXHOJOTHH PabOThl OpTraHU3AIMKA 10 UCKYCCTBEHHOMY
OCEMEHEHUIO U TPAHCIIAHTAIIUU SMOPHOHOB CEIbCKOXO035MCTBEHHBIX KUBOTHBIX.
— M.: MCX P®, 2000.

13. Crynennos, A.Il. BerepunapHoe axymepcTBo, THHEKOJOTHS U
ounorexnuka pasmHoxenus./ A.Il. Ctynennos, B.C. ununos, B.A. Hukutun. —
M.: Komoc, 1999.

14. BBeneune B Ounorexuomoruto / A.I'. Ineiixknn, H.T. Xwuiunckas
[DnexTponHbIi pecypc]. — Pexxum noctyna: http:// http://ebs.rgazu.ru/?q=node/2437
[[daTa obpamenus 26 okt. 2016r. ]

15. Buotexnosorusi [DnekTpoHHbI pecypc]. — Pexum pocryma: http://
www.biotechnologi.ru [[lata o6pamenus 26 okt. 2016r.]

16.'enHbie 0OJ€3HU U METOJIBI JIeUeHUs [DNEKTPOHHbIN pecypc]. — Pexxum
nocryma: http:// www.wos-1.ru [[Iata oopaienus 10 Hos6. 2016r. ]

17. TIpoekt «Bcsa Ouomnorus» [DneKTpoHHBIM pecypc]. — Pexum moctymna:
http:// www.sbio.info [[1aTta oOparuenus 29 Hos6. 2016r.]

4


http://ebs.rgazu.ru/?q=node/2437
http://www.biotechnologi.ru/
http://www.wos-l.ru/
http://www.sbio.info/

1.3. PacnipenejieHue y4eOHOT0 BpeMeHH 110 MOIYJISIM M TeMaM

JAUCIHUIIJINHBI
Ne
HaumenoBanue moayis (pazzaena) Texwn IIpaxr. CPC Bcero
/1 JUCHHUITIIMHBI 3aHATUA qac.
1 2 3 4 5 6
1. | Moayns 1. I'enetnyeckas u 3(1) | 5(2) 2830 36 (34)
KIICTOYHAA MHXXCHCPHA
Tema 1. Dtamnbl cTaHOBICHUS
OMOTEXHOJIOTMH KaK HAYKH. 15(0/5) | 25() |18(15) | 19(17)
['eHeTHUECKAs HHKCHEPHSI
Tema 2. KiterouHast HH)KEHEPHSI 15(0/5) | 25(1) | 18 (16) | 22 (17)
5 Monyinb 2. OMOproreHeTuYecKas 3(1) | 5(2) |28 (35) 36 (38)
WHXEHEPUS
Tema 1. DMOpuoreneTuyeckas 3 (1) 5(2) | 28(35)| 36(39)

WHXXCHEpUs




Pasnen 2. COAEP)KAHUE YUEBHBIX MOJYJEN JUCHUATIVNHBI
1 METOJIMYECKHME YKA3AHUS MO UX U3YUEHHUIO

Monayab 1. 'eHeTudeckasi U KJI€TOYHAS MHKEHEPHSI
1.1. Conep:xanue MoayJast

Tema 1. buorexnonorus kak Hayka. OObeKTbl OMOTEXHOJIOTUU. DPEPMEHTHI
reHeTuyeckol umxkeHepuu. Pazgenenue ¢parmentoB JAHK. Konctpyuposanue
pekomOunanTHeix JIHK. Boinenenue renoB. bubmmnoreku (O0aHKH, KIOHOTEKH)
JTHK.

Tema 2. KynbTHBUpOBaHHE KIIETOK KMBOTHBIX M YEJIOBEKA HA IMUTATEJIBHBIX
cpelax B BHJE CYCIEH3MM WIM MOHOCIOS Ha crekine. KpuokoHcepBaius
ATAJIOHHBIX KJIETOYHBIX JHUHUM B OaHKax KJIETOYHBIX KyJIbTyp. MupoBas
TE€HETUYECKasl KOJUIEKIUS TUITOBBIX KYJbTYp U MYTaHTHBIX KJIeTOK. CoMaTtnueckas
ruopuau3anms KJIETOK UBOTHBIX M pacTeHud. [mOpuaoOMHas TEXHOJOrus
ITOJTyYEHHS] MOHOKJIOHAIbHBIX AHTUTEIL.

1. 2. MeToan4yeckue yKa3aHus 10 U3y4eHHIO MOTYJIs.

N3yuenue temsl 1 npeanonaraer u3ydeHue cieayronxX BOIPOCOB:

-OCHOBHBIE 3Tallbl CTAHOBJIEHUSI OMOTEXHOJOTUU KaK HAYKU;

-(pepMEHTBI, HCIOJIB3YEMBIE B TEHETUUECKON HHKEHEPUH;

-pusnueckoe kaptupoBanue JJTHK;

-KOHCTpyHpoBaHue pekomOnHaHTHBIX JIHK;

-CO3/IaHNe TEHOMHBIX OMOMnoTek u 6ndanorex k- {HK.

buorexHosorus (OHOMHXKEHEPHs])) — 3TO HayKa O TEHHOWHXXEHEPHBIX U
KJIETOYHBIX METO1ax CO37aHus U UCIIOJIb30BaHUs TE€HETUYECKH
TpaHC(HOPMHUPOBAHHBIX KMBOTHBIX, PACTEHUH W MHUKPOOPTaHHU3MOB C ILIEJIbIO
MHTEHCU(UKAIIMM TPOU3BOJACTBA U TIOJYYEHUS HOBBIX BHJIOB TMPOAYKTOB
Pa3IMYHOTO Ha3HAuY€HUs. Y CKOPEHHOE pa3BUTHE OMOTEXHOJOTHMH HAYaJIOCh MOCIHE
oTkpbITUs B 1953r. @.Kpukom, M. Yunkuracom u k. YOTCOHOM MOJIEKYJIIPHOU
CTPYKTYPbI HYKJICMHOBBIX KHCJIOT M €€ 3HAa4€HHE I XPaHEHUs, KOIWPOBAHUS,
peaiv3alyy U nepegadr HHGOpMaluu B )KUBBIX CUCTEMAaX.

Ee HOBO€ HampaBiieHHE — F€HETUYECKasi UHKEHEPHUs - BOZHUKIIO B 1972 r.,
korna Oouoxumuk Iloms bepr ¢ coTpyaHMKaMH BBIMOJHUIM T€HHO-MH)KEHEPHBIN
skcniepuMeHT no oobenauHenuto JIHK R-mimasmuasl (rumazmMuma MHOXKECTBEHHOM
YCTOWYMBOCTH K JieKapcTBeHHBIM BeliectBaMm) ¢ JIHK apozodumnsl u pazMHoKuIM
3TOT pekoMOMHAHT B Oaktepun E. coli, To ecTb mNOMy4YUsIu MEPBYIO
pekoMOuHaHTHY10 Mosiekyny JIHK.

B 50-e roast XX B. BOBHHKAET €I1I€ OJIHO BaXKHOE HAIIPaBJICHUE — KJIETOYHAs
VH)XCHEPHs, METOJ KOHCTPYMPOBAaHUS KIETOK HOBOIO THIIA HAa OCHOBE MX
KyJIbTUBUPOBAHUS In Vitro, THOpUAM3allUd W PEKOHCTPYKIHUH. BaxHenmmm
HaIpaBJICHUEM OHMOTEXHOJIOTUM SIBUJIACh SMOPHOTCHETHYECKas WH)XXEHEepUs -
AKTUBHAs NIEPECTPONKA F€HOMA KUBOTHBIX ITyTEM BMEIIATEIbCTBA B UX Pa3BUTHE
Ha CaMbIX PaHHUX CTAJUSAX OHTOreHe3a (TpaHCIUIAHTaUUs 3UTOT, KJIOHUPOBAHHE
HMOpPUOHOB, IOJYYEHUE XUMEDP U TPAHCTECHHBIX KUBOTHBIX ).

JHlanee paccmaTtpuBatoTcs (EPMEHThl TE€HETHYECKON WHXKEHEepUu. OTU
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(bepMEeHTHI MO3BOJIAIOT TPOBOJUTH Pa3IUUHble MAHUITYISAUU ¢ Mojekynamu JTHK:
paspe3arhb B OIMpPEACNICHHbIX YYacTKax Ha OTPE3KU Pa3HOM IJUHBI (PECTPUKTA3bI),
«cmuBaThy» cBoOOAHBIE KOHIBI dparmenTtoB JIHK (ymraser), cuHTE3MpOBaTh Tak
HaspiBaemyro k-/IHK wa wmarpune PHK (peBeprasel, wim oOpaTHbIe
TPaHCKPHUITA3bI).

OOpature BHMMaHHE Ha TO, YTO (EPMEHTHI PECTPUKIIUUA TTO3BOJSIOT
npeBpamarb Moiekynsl JIHK ouens Oonbiioro pasmepa (10-10 mH.) B Habop
(dbparMeHTOB pa3HONl [JIMHBL. DTO MO3BOJSET MPOBOAUTH CEKBEHHUPOBAHUE T.€.
OnpeAeIeHNe HYKICOTUAHOM nocnenoBaTenbHocTh cermenToB JIHK nnunoit 350-
1000 map HykieotunoB. PacmmdpoBaHbl Yy4acTKM T€HOMOB U II€JIbIE T€HOMBI
MHOTHX MPOKApUOT U 3yKapuoT. [lomydeHHble JaHHbIE 3aHOCSTCS B 0a3bl JaHHBIX
— OaHKM TE€HOB, OOBEIWHEHHBIX B €IuHyI0 ceTh OaHkoB JNSD. DTu nanHble
IOCTynHbI B IHTEpHETE.

[Ipn m3yyeHun Marepuajia 3TOH TEMbl HEOOXOAUMO YSACHHUTH, UTO IyTEM
o0bequHeHus 1n vitro 1ByX win Oosnee pparmentoB JJHK, BeiieneHHBIX U3 pa3HBIX
OMOJIOTUYECKUX HCTOYHHUKOB, oOpa3ytorca pekoMmOuHanTHbie JIHK. Takue
MCKYCCTBEHHO IOJYYEHHBIE MOJIEKYJbl UMEIOT KOJBLEBYIO (OPMY U BKIIOYAIOT
HY>KHbIE NIl U3ydeHus reHsl. [[ns BBeaeHus pekomOuHaHTHBIX JJHK B kuBbIe
KJIETKU ISl UX PEIUIMKAlUM, SKCIPECCHU WIM TpaHCPOpMAIlUU HCIOJIb3YIOT
BEKTOpPHI. B KauecTBe BEKTOPOB MCIOJIB3YIOT IJIa3MUbI, OakTepuodaru, BUPYCHI
KUBOTHBIX, & TaK)K€ HMCKYCCTBEHHO CO3JaHHbIC OaKTepuajbHbIE U JPONIKEBBIC
BAC-xpomocombl. Bektopsl ¢ uyxkepomanoit JJHK BBOIAT B KJIETKH KUIIEYHOM
nanouku E.coli, KJIOHBI KOTOPOM € pa3HBIMU MEPEKPHIBAIOIIMMHUCS (PparMeHTaMu
JJHK BeiceBator Ha wvamku Ilerpu ¢ arapu3zoBanHOM cpemou. B pesyibrare
CO37aI0T TEHOMHYIO OMOIMOTEKy. Tak, MONHBIA TarIOWAHBIA HA0Op XPOMOCOM
KJIETOK MJIEKONUTaromux coaepkut <~ 3x10 m.H. CrienoBareinbHO, MPU €MKOCTU
BekTOpa 15 ThIiC. M.H. TEHOMHasi OUOIMOTEKAa MOXET COCTOSITh M3 1 MIIH.
BEKTOPHBIX YaCTHII.

3aBeplINTh H3YyYEHUE JTOM TEMBI CIEAYET BBIACHEHMEM BONpPOCA O
BBIJICJICHHH TE€HOB U co3ganmu Oumoamorek k-JIHK. M3 xkmomorekm E. coli
otouparoT pexkomOuHanTHyto JIHK ¢ HyxHBIM TeHoMm. Mcmosib3yss B KadecTBe
Matpuisl PHK, karanuszupyror peakiuio, oOpaTHyr0 NEpBOMY 3TaIy 3KCIPECCHH
reHa — TpaHckpunuuu. Ilomydennyro takum o6paszom k-/IHK BeicTpauBaror B
miasMuay, a KoHeyHyro pexkomOmHanTHyro JIHK BBomst B E.coli musa
pasmHoxenus (Qparmenta k-JIHK. Tax Bo3HukiIm OaHKH TEHOB Kak cOOp
OakTepuaTbHBIX KJIOHOB.

Tema 2. Ilpu uzyueHUH TEMbI CienyeT OOpaTUTh BHMMAaHHME HAa TO, YTO
KYJIbTUBUPOBAHUE KIIETOK TIIO3BOJIAET COXPAHITh WX JKU3HECMOCOOHOCTh BHE
opranu3dMa. OAHUM K3 BaXKHBIX HAIMpPABICHHUM KIETOYHON WH)KEHEPHUH SIBIISIETCS
ruOpUIu3almsl COMATHUYECKUX KIETOK. [IpuMepoMm yCHEmHOro HuCroib30BaHUs
KYJIBTYpPbl KJIETOK B OMOTEXHOJOTMH MOXET CIIYKUTh THOPHIAOMHAs TEXHOJIOTHS
NOJIyYeHHS] MOHOKJIOHAIBHBIX CUCTEM.

W3yyenue marepuana HAuyHUTE C Bompoca 00 HCMOJIb30BAHUU KYJIbTYPbI
KJIETOK JKMBOTHBIX, Hayatoro B 50-e rogpl XX B. ¢ pa3paboOTKu MeToja
BBIpAlIMBaHUs BUPYCOB. [l KyJIbTUBUPOBAHMS  HCHOJIB3YIOTCS — KJIETKH



OMYXOJIEBbIX TKaHEW, KJIETKU Pa3IMYHBIX OpPraHoB, JUMGOIUTHI, (uOPOOIACTHI,
AMOPHOHBI, KJIETKH To4eK. [Ipu 3TOM KJIETKH KUBOTHBIX M YEJIOBEKA BHIPAIIMBAIOT
Ha CIHEUUAJIbHBIX MUTATEIBHBIX CpeJaX B BHJIE CYCIICH3MM WJIM MOHOCJOS Ha
crekiie. KIOHUPYIOTCS MHOTHE TE€Hbl OMOJIOTMYECKH IIEHHBIX OEJIKOB, MpH
MEPEHOCEe TaKUX TE€HOB B KIJIETKU KUBOTHBIX IPOBOJUTCA MPOAYLUPOBAHUE
OMOJIOTUYECKH aKTUBHBIX OSIKOB B OMOpeaTopax B MPOMBIIINICHHBIX MacIITa0ax.

JInst yCHenmHoro coXpaHeHus UCXOAHBIX CBOMCTB KYJIbTUBUPYEMBIX KIETOK
ATAJIOHHBIE KJIETOYHBIC JIMHUM COXPAHAIOT MYyTEM KPHUOKOHCEPBAIMU B YKUJIKOM
a30Te B 0aHKaX KJIETOYHBIX KyJbTyp. OCHOBHOM MUPOBOM KOJUICKIIUEH KJIETOYHBIX
KYJbTYp SIBIACTCS AMEpPHUKAHCKash KOJUICKIMS THUIIOBBIX KYJIBTYp, COIEpKalias
oonee 500 xieToyHbIX JMHUN dYenoBeka W 40 BHUJIOB KUBOTHBIX. MupoBOH
FEHETUYECKON KoJuleKiuen sapisiercss KoJuekiys MyTaHTHBIX KJeToKk MHcTuTyTa
MEIUIMHCKUX ucciaenoanui, Heto-/[xepcu, CIIA.

O3HaKOMbTECh C OTJIUYHUSAMHM KYJIbTYPhl KJIETOK pacTEeHUM, KOTOpas
0a3upyeTcs Ha MX CIIOCOOHOCTH K CYIIECTBOBAaHWIO M PAa3MHOXKEHMIO In Vitro, a
TaK)XK€ TOTUIIOTEHTHOCTH (CIIOCOOHOCTh COMATHYECKHMX KJIETOK pacTeHUH K
pealM3ali  HACJEICTBEHHOM MpOrpaMMbl OHTOT€HETHYECKOIO pa3BUTHS U
00pa3oBaHUs B3POCIBIX PACTEHUN) U pereHepaliy.

[Toce n3ydeHus 3TUX BOIIPOCOB HEOOXOUMO O3HAKOMHUTBCS C IIpoOiieMaMu
comatnuecko ruopuamzanuu. CoMaTHYeCKUe KICTKH OJHOTO BHJIa *KUBOTHBIX,
KyJbTUBUPYEMbIE Ha MUTATEIbHBIX CpElaX BHE OpraHu3Ma, OKazajlocCh
BO3MOKHBIM THOPUAM3ZUPOBATH KaK MEXKIY COOOHM, TaKk M C KJIETKaMU >KMBOTHBIX
JIPYTUX BUJIOB — HAMpUMeEp, KJIETKU MBI U KUTAWCKOTO XOMSYKa, YeJIoBeKa U
MBI, DTU METOJbl MCHOJIB3YIOTCS [JIsi ONpPEAEJICHUSl JIOKaJIu3allid TE€HOB B
XPOMOCOMAX U UX KapTUPOBAHHUE Y CEILCKOXO3IMCTBEHHBIX JKUBOTHBIX YEJIOBEKA.
B  cBowo  ouepenb, MeTOAbl  THOpUIM3AIMA  COMATHYECKUX  KJIETOK
(mapacekcyanbHas THOpUIU3AIKS ) ITUPOKO MIPUMEHSETCSI B TEHETUKE PACTEHUM.

N3ydenne 3TOrO paszjena ciaeayeT 3aBEepUIUTh BOIPOCaAaMU THOPHUIOMHOMN
TEXHOJIOTUU TIOJIYYCHHUSI MOHOKJIOHAJIBHBIX aHTUTEI. MOHOKJIOHAJIbHBIE aHTUTENA
PEACTABISAIOT COOOM HMMMYHOTJIOOYJHWHBI, CHHTE3UPYEMbIC OJHUM KJIOHOM
KJIETOK. B cBOIO ouepeap rudpuaoMa — 3TO MPOAYKT CIMSHUS HOPMAJIBHOM KJIETKH
cenezenkn (B-mumdonmra, T.e. Oenodt KIETKM KPOBU) HMMMYHU3UPOBAHHOTO
’KUBOTHOTO C PAKOBOM OIYXOJIEBOU KIJIETKH, CTIOCOOHON HEOTPAHUYCHHO JETUTHCS

1.3. Bonpochl )i CAMOKOHTPOJIS.

buoTtexHonorus kak Hayka. JTanbl €€ CTAHOBJICHUS.

MecTo OMOTEXHOJIOTUH CPeI OMOIOTMYECKUX HAYK.

[enm u 3amaun OMOTEXHOIOTHH.

MeTo161 OMOTEXHOOTUYECKUX UCCIICTIOBAHUI.

depMEHTBI, UCIIOJIb3yEMBIE B TCHETUUECKOW HHXKEHEepUH. Pasaenenue
¢dparmentos JJHK.

Bexkrtopsl kak camopermuupyromuecs MmoJiekyiist JIHK.

['enomHBIe OUOIMOTEKH (OAHKHU T€HOB).

Cunres k-/{HK.

. MeToibl KyJIbTUBUPOBAHHMS U CIUSHUS IPOTOILIACTOB.

10.Vcnonp3oBanue  KyJabTyphl KIETOK M  TKaHed pacTeHUH B
8
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OMOTEXHOJIOTHH.

11. banku kneTo4HbIX KynbTyp. KpriokoHcepBamusi.

12. KynpTUBUpOBaHHE W CIMSHUE MPOTOIIIACTOB. KONIEKIIMOHHBIE
LEHTPbI COXpAaHEHUsI TeHO(POH1a pacTEHUI.

13. ComaTtrnueckas rHOpUAN3AIINS U €€ CYIIHOCTb.

1.4. 3apanus 1jisl CAMOCTOATEIbHOI PadoThI.

1. BuorexHo10rus — 3T0 HAyKa

1) O CTPOECHHUH HYKJIEMHOBBIX KHCJIOT,

2) O IpUMEHEHUHU OMO(DU3UKH B U3YUEHUU KUBBIX OPIraHU3MOB,

3) 00 MCMOJB30BAHUM KUBBIX OPraHU3MOB M OHMOJIOTMUECKHUX MPOIECCOB
B [IPOM3BOJICTBE.

2. Heab10 OMOTEXHOJIOTUM SIBJISIETCH

1)  wu3ydeHHE OMOJOTHMYECKUX MAKPOMOJICKYII,

2) CO3JaHUE M  HCIOJb30BAHME TEHETUKA  MOAM(PUUIMPOBAHHBIX
pacTeHul, )KUBOTHBIX U MUKPOOPTaHU3MOB JIJI1 HHTEHCU(PUKALIUKA POU3BOJICTBA U
MOJIy4€HHUS] HOBBIX IPOYKTOB PA3JIMYHOIO TPOUCXOXKICHNUS,

3)  CEeKBEHHWPOBAaHHE F'EHOMOB.

3. O0bexkTamMu u3y4eHnst 0MOTEXHOJIOT UM ABJISIIOTCH

1) BUPYCHI, 0AKTEPUH, TPUOBI, KIIETKH PACTEHUH, )KUBOTHBIX U Y€JIOBEKa,

2) OnoreHHbI€ BelecTBa ((epMEHTHI, IPOCTATJIAHIUHBI U JIP.),

3)  BHPYCHI U IPOKAPHOTHI.

4. B reHHO-MH:KEeHEPHBIX UCCJIEAOBAHUAX UCIIOJIbB3YIOTCH (epMEHTBI

1)  XUMOTPHIICHHOTEH,

2) pectpukrasbl, JJHK-nonmumepassl, JIHK-nurasel, Hykieassl,

3)  mmnasa.

5. HyxkJieasbl

1) KATAJIM3UPYIOT PEAKIUIO THIPOJIM3a MOJIEKYJ HYKIEHMHOBBIX KHCIIOT
(IHK u PHK) Ha ¢parmeHThl Uiu OTJI€TIbHBIE HYKICOTHIBI,

2) COCTaBIISIIOT OeKOBBIN «cTepxkerby» JJHK xpomocom;

3)  y4acTBYIOT B pacCHICTICHUU JIUIIHJIOB.

6. JIHK — 1urasa ocymiecTBJisieT

1)  rUAPONN3 MOJIEKYJ HYKICHHOBBIX KUCIIOT,

2) COCIMHEHUE dbparMeHTOB JJHK  nyrtem BOCCTAHOBJICHUS
dbochoaurdupHBIX CBA3EH COCETHUMH HYKJICOTHIAMH,

3) paciieruieHrue KosbleBbix Mosekysn JJIHK.

1. JAHK-nosmmepa3sbl

1)  coeaunstot ¢pparmentsl JJHK,

2)  u30upateNbHO ACHCTBYIOT Ha ruOpuaHyto Mojiekyny JJHK-PHK,

3) yumHAoT nens JJHK B HanpaBnenun 5'-3' myrem npucoennHeHUs
KOMILJIEMEHTAaPHOTO HYKJIEOTHA.

8. CexkBeHMpOBaHME — ITO

1) ONPEAEICHUE HYKJICOTUAHOM NOCIEN0BATENBbHOCTH cerMeHTOB JIHK,

2) co3nanue ruopuaHbIx Mosiekyn JIHK,

3) cunre3 PHK na marpune JIHK.
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9. PexomounanTHasa JJHK

1) kosbLesas Mmonekyna JIHK y npokapuor,

2) aMITiukanys 1onoTHUTeIbHbIX Koruil JIHK,

3) UCKYCCTBEHHO  nonydyeHHass Mosekyna JIHK,  Bkirouaromas
KOHKPETHBI T€H W BEKTOp JUIsl CHHTE3a OIPEACIICHHOTO MPOJYKTa B KIIETKE
XO3s5IMHA.

10. BekTopbl ABJAIOTCS

1) Monekynamu JIHK mmasmun, BUPpYCOB M MCKYCCTBEHHBIX XPOMOCOM
BAC u YAC, cnocobusiMu akiienTupoBath uyxeponnyto JJHK mns nepenoca B
JIPYTUe OPraHU3MBl,

2) cateutHbiME JJTHK,

11. KyabTypa KJIeTOK

1) CYCIEH3USI COMaTHYECKUX KIIETOK,

2) ATO METOJ] COXPAHEHHUS )KU3HECTTOCOOHOCTH KJIETOK BHE OpraHu3Ma B
HMCKYCCTBEHHO CO3/ITAHHBIX YCIIOBUSIX KUAKUX WIIH TJIOTHBIX MUTATEIBLHBIX CPE,

3) KJIETKH, 00paOOTaHHBIE KOJIXUIITHOM.

12.  KyabTypa KJIETOK U TKaHell pacTeHnid HCNOJIb3yeTcs sl

1) BEIpAIIUBAHUS IEKOPATUBHBIX PACTCHUM,

2)  yBCIMYCHHUS MMOCCBHBIX TUIOMIA/ICH,

3) MOJYYEHHS] 1EHHBIX BEIIECTB BTOPUYHOIO CHHTE3a (CTEpPOUJIOB,
TOPMOHOB, 3(UPHBIX Macel), Pa3MHOXKEHHUS U O3J0POBJIEHUS TOCATOUYHOIO
Marepualia, UCIOJIb30BaHUE B CEJICKIIUM.

13. ComaTu4eckasi rHOpuaU3aAIUA

1) ATO METOJ COCIUHEHUS KYJIbTUBUPYEMBIX HA MCKYCCTBEHHBIX Cpeaax
BHE OpraHu3Ma KJIETOK OJIHOTO BHJia WJIM KJIETOK BHUJIOB C Pa3HbIMH Habopamu
XPOMOCOM, HalpuMep, YEI0BEKA U MBIIIIH,

2) noyiyueHue (hepTUIbHbIX THOPUIOB,

3)  pa3sMHOXCHHE KJIIETOK BHE OpraHu3Ma.

14. TIIpotomiactsl

1) ATO KJIETKU PACTEHUH, JIMIIIEHHbIE 000704eK (PepMEHTATUBHBIM ITyTEM
U CIIOCOOHBIE K COMAaTUYECKOW THOPUIN3AIINH,

2)  KIETKH 3yKapHoT,

3) TUOPHUIHBIC KIICTKH PACTCHHM.

15. MOHOK/IOHAJIbHbIE AHTUTEJIA

1) 9TO aHTHTEJIA )KUBOTHBIX,

2) MMMYHOTJIOOYJIMHBI, CHUHTE3UPYyEMbIC OJHUM KJIOHOM KIJIETOK Ha
OCHOBE BBIpAIIMBaHUs THOPUIOM,

3) UCIIOJIb3YeMbI€ JISl KJIOHATBHOM CENEKIINH.

16. TI'mOpumoma

1)  rubpuaHas KIeTKa,

2) CYCIICH3US KJICTOK,

3) 9TO  MPOAYKT  CIAUSHUS  HOPMAJIbHOM  KJIETKU  CEJIE3CHKHU
UMMYHU3UPOBAHHOTO >KMBOTHOIO C PAaKOBOM KIETKOM, CHOCOOHOM pacTu u
HEOTPAaHUYEHHO JCNIUTHCS B KYJIbTYpEe, CEKPETHpPYsS aHTUTeNla TOJbKO OJHOM
crenu@UIHOCTH.
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17. T'nOpuaoMHasi TEXHOJIOTHUSA

1)  5TO METOMONIOTHS TMONYYCHUS TUOPHIOM — OECCMEPTHBIX KIOHOB
KJIETOK, CUHTE3UPYIOIINX MOHOKJIOHAJbHBIE AHTUTENA (HaJaXEH BBIYCK OKOJO
400 rubpuI0M 1 MOHOKJIOHAJIBHBIX aHTUTEN K 600 aHTUTeHaM),

2) MOJTy4YeHHUE THOPUIOB,

3) CEJIEKIIMS IPOTOILIACTOB.

18. Jlasi KapTHPOBaHHSI T€HOB CEJbCKOXO03SHCTBEHHBIX >KHBOTHBIX
HCIOJIB3YIOT

1)  ruOpuIHBIC KJICTKH pa3HbIX TKaHEH,

2) CHOCOOHOCTh THOPHUIHBIX KJIETOK TMpPU HUX KyJIbTUBUPOBAHUU
BBITAJIKUBATh XPOMOCOMBI OJIHOTO BHJAa (HampuUMep, 4YeJOBEKa), a OCTaBIATh
XPOMOCOMBI APYTOro BUbI (HAIPUMEpP, MBIIIN),

3)  TpaHCIIOKAIUH.

19. Kuon cnenmuduunbix B-kieTok npeacraJsieT codoii

1) MOMYJISIUIO TUM(OIIUTOB,

2)  3penble B-KIETKHM C aHTUTEIAaMH TOJBKO OJHOM CHEIU(PUIHOCTH,
MCIIOJIb3YIOIINE JJI1 CHHTE3a UMMYHOTIJIOOYJIMHA TOJIBKO OJMH HA0Op I€HOB,

3) aHTHUTENA JPYTUX BUIOB.

20. Ilpm ruOpuaHOil TEXHOJOTHM OTOMPAIOT HA CeJEKTHBHOI cpeje
rUOpUIHbIE KJIETKH

1)  pa3HBIX BUJIOB MJIICKOITUTAIONINX,

2)  TUOpHUIHBIC KICTKH XUBOTHBIX U PACTCHUH,

3)  B-1muMQOIMTOB Cele3eHKH MBIIIEH WM KPbIC, UMMYHH3HUPOBAHHBIM
OTIpe/IeNIEHHbIM aHTUTE€HOM, C MUAJIOMHBIMU PAaKOBBIMH KJIETKaMH, CIIOCOOHBIMH K
OecKOHEHYHOU MpoJudepanuu.

Moayab 2. IMOpuoreHeTu4decKasi HH:KEHePHUsi.
2.1. Conep:xanue MoayJisi

Tema 1. TpancraHTausi SMOPUOHOB CENbCKOXO3SCTBEHHBIX >KUBOTHBIX.
KnonupoBanne  3uror ampubuil. VYcnexu B KIOHUPOBAHUU  3UTOT
miekonuTaomux. Ilonyuyenue xumep (amuiO()EHHBIX JKUBOTHBIX). Y CHEIIHOE
MTOJIyY€HUE TPAHCTEHHBIX OPraHU3MOB.

2. 2. MeToauyecKkue yKa3aHus 10 U3y4eHUI0 MOTYJIS.

CopeprkaHue 3TOro pazzena BKIYaeT U3yYEHUE CIIETYIOIUX BOITPOCOB:

. TPaHCIUIAHTALIMS 3UTOT U SMOPUOHOB;

. KJIOHUPOBAHHE YMOPUOHOB MIIEKOITUTAIOLIHNX;

. noJiyueHue xumep (amioeHHbIX KUBOTHBIX );

. MOJIyYeHHE TPAHCTE€HHBIX JKUBOTHBIX U PACTEHUH.

TpaHcmianTauus 3MOPHOHOB CENbCKOXO3SIICTBEHHBIX KUBOTHBIX SIBISIETCS
BOXHEHUIIMM HWHCTPYMEHTOM pealii3alleil CEeNeKIMOHHBIX MpPOrpaMM. ITOT
OMOTEXHOJIOTMYECKUI MPHEM OCYIIECTBISETCS YHUTAPHBIMU MPEANPUITUIMHU Ha
ocHOBe (enepanbHOro 3akoHa «O TMJIEMEHHOM J>KMBOTHOBOJCTBE», a TaKXkKe
uHcTpyKuu MCX P® ot 14.08.2000r. Ne 713.

BaxxneimmmM BOmpocoM 3TOro pasjiena sSBIsSeTCs] KIOHUPOBaHUE SMOPHUOHOB.
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[Tnonepckue uccnenoBanusi B 3Toil 061acT nposei B 40-€ rojpl NpoIIIOro Beka
I'.B. JlomamoB Ha siiinekneTkax am¢uouii. [lozguee apyrue uccienoBarenyd Mpu
3aMEHE fAapa 3UrOTHl SAPOM SMOPHOHATBHOM KJIETKH TOIY4Yald B3POCIbBIX
KUBOTHBIX y JIEONMApAOBOM M INIOPLEBON JArymku. Ocoboro coBeplIEeHCTBA
AKCIIEPUMEHTBl  JIOCTUIJIA TpPU KJIOHHPOBAaHUM Yy MIEKONUTAKOMMUX. Tak,
uccnenosarenu CIIA m Anonun nmytem nepecagkd B 3HYKJICHPOBAHHBIE 3UTOTHI
anep KIeTok u3 puOpo61acToB KOXKHU B3POCIOro ObIKa MOTYyUUIIH KJIOH TEJST U3 6
ocoOeil. YcnenHble pe3yiabTaThl MOJIyYEHbI TAaK)KE Ha OBIIAX U KO3aX.

OOpatuTe BHMMaHME€ Ha METOJABl TMOJy4YeHHUS Xumep (amoQeHHbBIX
KUBOTHBIX) — OPraHU3MOB, HMEIOIIMX T'€HETUYECKU pa3Hble KIETOYHBIE
MOMYJISIUNH, IPOUCXOASAIIMX OT Pa3HbIX 3UrOT. MeToAbl MOJyYEeHUss XUMep ObUIn
pa3paboTaHbl Ha JA0OPATOPHBIX MBIIAX W HNPUMEHEHbl K JPYrdM BHUAAM
KUBOTHBIX TOJIYYEHBl >KU3HECHIOCOOHBIE XUMEphl MEXKIY OBLOW M KO30M —
OBIEKO3bI, @ TAKKE MEKIIOPOJIHBIE XUMEPBI KPYITHOT'O POraTOTO CKOTA.

W3yyenue »3TOro pasgena 3aBepliacTcsl NpoOJeMOW TpaHCreHe3a U
IOJIyYEHMS] TPAHCTE€HHBIX OpraHu3MoB. l1lox TpaHCTreHEe30M MOHMUMAETCs IpoLece
NIEPEHOCA YYKEPOAHBIX JOHOPCKHX I'€HOB B PELMIMEHTHBIE KJIETKU >KUBOTHBIX,
pacTEeHUI WM MUKPOOPTaHU3MOB ITyTEM MUKPOUHBEKLIMN I'€HA B PO 3UTOTHI HIIN
C MOMOIIBIO Pa3JIMYHBIX BEKTOPOB. VIX OCHOBHOHM LIENBIO SIBJIAETCS KOHCTPYKLMS
HOBBIX TE€HOMOB, OOecrleuuBalluX 0Oo01ee BBICOKYI0 HNPOAYKTUBHOCTH U
YCTOMYMBOCTh K HEOJAronpUATHBIM BO3AEHCTBUAM. Y CHENIHOCTh ATOTO METOAA
MOKa3aHa Ha CO3JaHUM >KMBOTHBIX, MPOU3BOJUTENSAX HHTEP(PEpPOHA, a TaAKKe
TPAHCTEHHBIX OBELI, MPOYILIUPYIOLIKUX C MOJOKOM (PEPMEHT XUMO3HH.

2.3. Bonipochl 1j1s1 cCAMOKOHTPOJIA.

1. DTanbl TPaHCIUIAHTALIMY SMOPUOHOB y KPYITHOTO POTaTOro CKOTA.

2. [{enu MeTO1a KITOHUPOBAHUS YMOPUOHOB KUBOTHBIX.

3. OcHOBHBIE ~ pe3ynbTaThl  HOdy4deHHs  xuMmep. lIpaktudeckas
3HAYUMOCTb.

4, MerTo1b1 NOJIy4eHNs TPAHCTEHHBIX )KUBOTHBIX.

5. HayyHO-IpOM3BOJACTBEHHBIE  33aaud  TOJYYEHUs]  TPAHCTECHHBIX
YKABOTHBIX.

6. [TosrydyeHre TpaHCTEHHBIX PACTEHUM: LEJIU U METOBI.

2.4. 3apanus AJ1s1 CAMOCTOSITEJILHO padoThlI.

1. TpancniianTanusi JMOPUOHOB NMpPeACTaABJsIET CO00i

1. HKCHEPUMEHTHI Ha )KUBOTHBIX,

2. METOJbl Pa3MHOKEHHUSI TEHETHYECKU IIEHHBIX O0C00€il KpYITHOIo
poraToro CKOTa, JIOmIajed, CBUHEH M OBEIl IMyTeM Iepecagku SMOPHOHOB OT
BBICOKOIPOAYKTUBHBIX CAMOK-JI0OHOPOB,

3. METOJI KYJIbTUBUPOBAHUS 3aPO/IBIIICH.
2. TOTUIIOTEHTHOCTH
1. 710 MU depeHIInpoBKa KIETOK B IIPOIECCe Pa3BUTHSI,

2. pa3BUTHE KIIETOK IPY KJIIOHUPOBAHWH,
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3. CIIOCOOHOCTh Siipa KIIETKH OOECIeYUTh IIOJIHOE W HOPMAaJIbHOE
pa3BUTHE SMOPHOHA.
3. YHUIIOTEHTHOCTH

1. TO CHOCOOHOCTh sJIep KIETOK obecreunTh auddepeHInpoBKY
TOJIBKO OJTHOTO THUIIA UJIM HEOOJBIIION IPYIIIbI CBA3aHHBIX THUIIOB KJIETOK,

2. pa3MHOKEHHE OJHOTO KJIOHA KJIETOK,

3. U3MEHEHHE KJIETKHU B MPOIECCE JICTCHHUS.

4. I'eHOMHBIN HMIIPUHTUHT

1. M3y4YCHUE TEHOMOB Pa3HBIX BHUJIOB,

2. 3T0 auddepeHnnanbiasg  aKTUBHOCTh TE€HOB MAaTEPUHCKOTO U

OTHOBCKOIO TICHOMOB B OHTOI'CHC3C MIJICKOIIMTAIOININX, IIO3TOMY MOJIA HX
HOPMAJIBHOT'O PA3BUTHA H€06XOIII/IMO HaJIMYUC B AAPC 3UI'OTBHI JABYX Ha60pOB
XPOMOCOM — OTHOBCKOI'O U MAaTCPHUHCKOTO,

3. MO3aNLIA3M XPOMOCOM.

5. XuMmepsnl (a110peHHbIE dKUBOTHbIE)

1. YKUBOTHBIE Pa3HbIX JIUHUM,

2. YKUBOTHBIE Pa3HbBIX BUJIOB,

3. CO3JaHHbIE IIyTEM MHUKPOXUPYPIHH, T.€. 00bEIUHEHHEM ABYX U OoJee

MOpPYJ WM OJIACTOLUCT pPa3HbIX BHUAOB OCOOM, TKaHU M OpraHbl KOTOPBIX
MTOCTPOEHBI U3 KIJIETOK OOBEAMHEHHBIX YMOPHUOHOB.
6. Tpancreno3

1. ATO IPOLECC IMEPEHOCA JOHOPCKHUX, UYKEPOIHBIX I'€HOB B KIETKU
PELUNMUEHTHBIX  KUBOTHBIX,  PACTEHHMM W  MHKPOOPTAaHU3MOB  IIyTEM
MHUKPOMHBEKIIMY T€HA B IPOHYKIIEYC,

2. o0pa3oBaHUE 3UTOTHI,

3. ITOJTyYEHHE MOJBUKHBIX T€HETHUYECKUX JJIEMEHTOB.

/. TpancreHHble (reHeTHYeCKU MOIM(PUIIMPOBAHHbIE) OPTraHU3MbI

1. OpPraHu3Mbl C THAKTUBUPOBAHHOU X-XPOMOCOMOM,

2. 9TO JKUBOTHBIC, PACTEHUS WU MHUKPOOPraHHU3MBI C HW3MEHEHHOU

HACJICICTBEHHOCTHIO, BEI3BAHHOW BKJIIOYCHUEM B UX TEHOM UY>KEPOJIHBIX TCHOB C
MTOMOIIBIO TEHHO-UHKXEHEPHBIX METOIOB,

3. XPOMOCOMHBIE a0E€ppPaHTHI.

8. HopMaTHBHBIMH JOKYMEHTAMH M0 TPAHCILUIAHTAMHA ?SMOPHOHOB
CeJILCKOX035IiICTBEHHBIX KUBOTHBIX SIBJISIHOTCS

1. «MHCTpYKIIMSI TIO  TEXHOJOTMHW  pabOThl  OpraHM3aluil 110
HUCKYCCTBCHHOMY OCEMECHEHUIO u TpaHCIUTAHTAIINH YMOPHOHOB
CENBbCKOXO03IMCTBEHHBIX )KUBOTHBIX» MCX P® ot 14.09.2003r. Ne713,

2. Meroauka BHUMIT'P)K PACXH,

3. [Tpuka3bpl MECTHBIX TUPEKTHUBHBIX OPTAHOB.

9. [MoIMOBYJISIIMIO Y KOPOB BbI3LIBAIOT IMYTEM BBeICHUS

1. CMECH TOPMOHAJILHBIX TIPEIapaToB,

2. runoduzapHoro (osumkynoctTumynupyroimiero ropmona OCI-cynep
Ha NpOTsKEHUHU 4-5 nHel,

3. ACTPOTEHOB.

10. 3amopa:kuBaHue U XpaHeHHe SMOPHOHOB NIPOBOAAT
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1. B IVIMIICPUHE,

2. B XOJIOAWIILHUKE,

3. B IMaKeTaxX CO Cpeloi KyJbTHBHpOBaHMS J[FOMBOEKKO B cocymax
JIproapa ¢ KHIKAM a30ToM JI0 TeMieparypsl — 196°C.

11. BuepBbie MeTOI TPAHCILUIAHTAMHU siIeP COMATHYECKHX KJIETOK B
siiieKJIeTKH aMm(puOuil mMpuMeHuJI

1. coserckuii smopuoror I'.B. Jlonamos B 40-e roast XX B.,
2. aMmepukanckuy renetuk T.X. Mopras,
3. JI.H. ®unaros.

12. OnTtumajbHOe BpeMs [UISl MOJIy4YeHHS Iepecagkd dMOPHOHOB Yy
KPYIIHOI'0 POraToro ckKora

1. CTaJus paHHEW OJIaCTYJIbL,

2. 7-8 CyTKH TIOCI€ OCEMEHEHMsI JIOHOpa, Korja OOJIBIIMHCTBO
SMOPHOHOB HAXOIUTCS HA CTAJUSIX MOPYJIbI I OJIACTOIUCTHI,

3. CTaJus TaCTPYJIbI.

13. IToTepsi TOTUMOTEHTHOCTH Y KJIETOK MJIEKOMUTAIOIIHX

1. HE OTJIMYAETCS OT 36MHOBOIHBIX (710 CTaIUM HEUPYIIBI),

2. MIPOUCXOINT Ha O0JIee MO3HUX CTAANSIX, YeM y 36MHOBOIHBIX,

3. MIPOUCXOANT HA OYCHD PAaHHUX CTaAuAX (0T 8 10 32 KIETOK).

14. TpyaHocTh mnpoBedeHMS TPAHCIJIAHTAIIMM JUILVIOMIHBIX sijlep B
JHYKJIEMPOBAHHYIO ANIEKIETKY MJIEKONNTAINIAX 00bSICHAETCS

1. MaJIBIMU pa3MepaMHU AULEKIIETOK,

2. CJIOKHOCTBIO U3BJICUCHHUS SIMIIEKIIETOK,

3. pa3MepaMu XpOMOCOM.

21. I'ubesib THHOTEHETHYECKHUX M aHAPOreHeTHYEeCKUX 3apoJblliei y
NpeAcTABUTeNel Kiacca MICKONUTAIIINX 00bACHSETCSA

1. ne(EeKTHOCThIO TeHOMa,

2. T€HOMHBIM HMIIPUHTUHTOM, T.€. Ju(dPepeHnaTbHON 3KCIpeccueit

OIMHAKOBBIX T'€HOB, ITOJIYYEHHBIX OT OTHA WM Marepu. s HOpManbHOTO
pa3BUTHS HEOOXOIMMBI T€HbI 000UX POJUTENEH,

3. PACIIOJI0KEHUEM I'€HAa Ha KOHKPETHOM JIOKYCE XPOMOCOMBI.

22, SAAnoHCcKHMEe M aMEpPHKAHCKHE HCCJIeI0BaTeJ M MOJYYMIH KJIOH
Teadar (2000r.) nyreMm TpPAaHCHMJIAHTALIMM B JHYKJIEHPOBAHHbIC 3UIOTHI
TUIJIOUIHBIX si/iep

1. U3 IPYTUX 3UTOT,

2. 0T 0co0el Ipyroit mopo/IbI,

3. u3 (puOpoOIACTOB KOKU yXa B3POCIOro OBbIKA.

23. Osua losumm B onbiTax Yuamyra (1996, 1997) nmoaydena myrem
TPAHCIUIAHTAIIMM B YHYKJIEMPOBAHHBIE OOIUTHI s/IEP

1. KJIETOK MOJIOYHOM KeJle3bl OBLBl Ha IMOCJIEIHEM TPUMECTPE
OEpEeMEHHOCTH,

2. JIPYTUX SIULEKIIETOK,

3. KJIETOK PAHHUX 3apOJIBILIEH.

24. OBupl Ilom w Mo B onbiTax YWIMYTa MNOJY4Y€HBI

NMoCpeICTBOM METOAUKHU
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1 aQHAJIOTUYHBIN ¢ OBLOM J[oJn,
2. TPaHCIUIAHTALINH sIIep U3 (PeTaTbHbIX KIECTOK IMOPHOHOB,
3 pa3paboTaHHBIN Ha KPYITHOM POTaTOM CKOTE.

25. JIJ1s1 moJry4eHusl KJIOHUPOBAHHBIX K03 HCMOJIb30BAJIH METO/

1. pa3pabOTaHHBIN Ha KPYITHOM POTaTOM CKOTE,

2. aHaJIOTUYHBIN ¢ oBLIOM Jlomw,

3. B DHYKJICHPOBAHHBIC OOIUTHI MEPEHOCUIINCH SIpa U3 MaCCHPOBAHHBIX
(deTanpbHBIX COMAaTHYECKUX KJIETOK 40-THEBHBIX IMOPHOHOB OBEII,.

26. ArperanuoHHbIH MeTO/1 OJTyYeHHsl XUMepP BKJIKYAeT

1. arperaryio reHeTUYCCKH Pa3TUJaroONIuXcsl 3apOoIbIIe Ha cTaaun 8-

12 6HaCTOMep0B, KYJbTUBUPOBAHUC B CpCaAC 10 CTaauu 6HaCTOHI/ICTI)I 141
TPAHCIIAHTAOUIO B MATKY JIO)KHO6€p€M€HHOﬁ CaMKHU-PCIHUIIMCHTA,

2. BBCJICHHS B 0JIACTOIC)Ib 3apOAbIIIA-PEIUITMCHTa KICTOYHOW MacChl
JIOHOPA,

3. CIIOHTAaHHOE O0BETMHCHHUE 3aPOIBITIICH.

27. NHbeKIHOHHBII MeTO MOJIyYeHHsT XUMep

1. CIIOHTAaHHOE 00BCAMHCHHUE 3apOIBIIICH,

2. BBCJICHHE B OJIACTOIIC)Ib 3apOJbIIIa-PEIUIINCHTa KJICTOYHONH MacChl
3apOJIbIIIa-I0HODA,

3. 00BbeIMHEHNE TEHOB.

28. OIHOKOMIIOHEHTHbIE XHMePHbIE ;KHBOTHbIE MOJTy4Y€eHbI

1. OT OJHOI CaMKH,

2. IPH HOPMaJIbHOM OITIOZOTBOPEHUH,

3. OJIAaCTOLMCTHI MBIIIN C BBEJACHHBIMHU KJIETKAMH KPBICHI MPETEPIIeBaIN

IMOJIOKUTCIIbHYIO CCJICKOWIO MBIIMIMHOTO I'CHOTHUIIA C POXIACHHBIMHU XUMCpPaMH, HEC
COACPIKAaBIIMMHU KJICTOK KPBICMHOI'O I'CHOTHUIIA.

29. IlepBblii TPAHCTEeHHBIN ONBIT MPOBEIEH C LEJIbI0

1. BBEJICHUS T€HA TUMHUIUHKWHA3BI BUPyCa MPOCTOTO Tepreca B CUTOTY
MBIIIH C MOCJEAYIOLEN ero FKCcnpeccur B comatudyeckux kietok (I'opaon, 1980),

2. MOJTYYEHHUS] MyTallui,

3. npouQepaIny.

30. Leab pa3padoTKku MeTOA0B TPAHCTE€HO3a

1. pacuMpeHre KOMOMHATUBHON U3MEHUYMBOCTH,

2. KOHCTPYKIMSI HOBBIX T€HOMOB CEJIbCKOXO3SWCTBEHHBIX XKHUBOTHBIX U

pacTeHU Ui TPOSIBIICHUS BBICOKOM NPOAYKTUBHOCTH M YCTOMYMBOCTH K
HEOJIaronpusiTHHIM BO3/IEUCTBUSIM,
3. yBEIIMYEHUS IIJIOJOBUTOCTH.
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OrJasJienue

Paznen 1 .0O0mue MeToanyecKie yKazaHHus 0 U3yYEHHIO JUCLIATIIMHBI
1.1 Ilenu 1 3amaun AUCHUTUIMHBI

1.2 bubnuorpadudeckuii CliMcok

1.3 Pacnipesienienue yueOHOTO BpeMEHH 110 MOIYJISIM U TEMaM
JVCTIATUTHHEI

Paznen 2. Conepxanue yaeOHBIX MOAYJICH JUCIIUIUIAHBI U
METOMUYECKUE YKa3aHUS M0 UX BBITOJTHEHHIO
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