[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

gHM%?PBMaW 0 B&aﬂe"bugi MWHUCTEPCTBO CEJIbCKOT'0/X031MCTBA POCCUMCKOU ®EJEPALIMU
- BOTXOROB T T SR A K PAJTIBHOE TOCY IAPCTBEHHOE BIOPKETHOE OBPA30BATEJIbHOE

[lomkHocTb: Bpuo pektopa
[ata nognucanus: 28.09.2023 12:28:10

YYPEK/JIEHHUE BRICIIEI'O OBPA3OBAHUA

Yukanshbiit nporpammublil EOCTPOMCKAA I'OCY JAPCTBEHHAA CEJIbCKOXO3AUCTBEHHAA AKAJIEMUS»

b2dc75470204bc2bfec58d577a1b983ee223ea27559d45aa8c272df0610c6c81

HaHpaBJIEHI/Ie IMOATOTOBKH

[Ipoduab noAroToBKM

KBanudukanus
BBIMYCKHUKA

®opma 06yyeHuUs

Cpok ocBoenud OITOIT BO

YTBepxaaro:
JlekaH pakysibTeTa BeTepUHAPHOU
MeJVLMHBI U 300TEXHUHU

H.I1. TopbyHoBa

11 mag 2023 r
®OH/I OLUEHOYHBIX CPE/ICTB
10 IUCLUIIJIMHE

MuKpoO6GHOTEXHOIOTUA

36.03.02. 300TexHUd

«TexHO0JIOrU IPOU3BOACTBA POAVKIIUY dKUBOTHOBO/CTBA
(o orpacaam)», «HenpoAYKTUBHOE >KUBOTHOBOCTBO
(krHOJ0rUd, GeJIMHOJIOrNA)

0akKaJiaBp

O4Had, 3d049YHad

4 ropga, 5 set

KapaBaeso 2023



@®oHJ, OLIEHOYHBIX CpEeACTB MpeJHa3HAuYeH JJisg OlleHMBaHUS CHOPMHUPOBAHHOCTHU
KOMIIETEHIIMU MO AUCHUIIMHE «MHUKpPOOMOTEXHOJIOTHUA» JAJS CTYJEHTOB HalpaBJIeHUS
noarotoBku 36.03.02 3ooTexHUs npoduss MOATOTOBKU «TexHOJOTHs NMPOU3BOACTBA
NPOAYKIMK >KHBOTHOBOJACTBA (MO oTpacasaMm)», «HenpoAyKTHBHOE >XUBOTHOBOJICTBO

(kuHOJIOTHS, GEJIMHOJIOTHSA)» OUHOW U 3a04HOM GOopM 06ydYeHU .

CocTaBUTeHU:

K.C.-X.H., foueHT ['yceBa TaTbsiHa lOpbeBHa,

MoanucaHo undpposoit

TaTbﬂ Ha noanvcbio: TaTbAHa kOpbeBHa
l'ycesa

preBHa ryCEBa [ata: 2023.04.18 12:20:19 +03'00' /FVCEBa T IO /

cTapiuuii npenojaBaTesb KazakoB Mutpuii CepreeBuy

o MoanuncaHo undposoi
Amutpun noANMCbI0: AMATpwii Cepreesiy

Kasakos
CepI-EEBMq Ka3aKOB [ata: 2023.04.18 12:19:53 +03'00" /KaBaKOB [[ C /

CDOH,E[ OLEHOYHBbIX CpeACTB YTBEPXAEH Ha 3adaCeJdaHHH Ka(l)eﬂpbl YacTHOH 300TE€XHHHU,
pa3BeieHUuA U TEHETUKHU

[IpoTokos N2 9 oT «18» anpens 2023 r.

Hagenaa (e bpor
CepreeBHa Cepreesta bapatosa
o o Ea paHOBa 532?0:5'023.04,18 12:20:51
3aBeaywimui kKadpeapou /BbapanoBa H.C./

CorJiacoBaHO:

Hpe,ace,aaTeJIb METO,ELH‘{eCKOﬁ KOMHUCCHH Cl)aKy.IIbTeTa BETepHHapHOﬁ MeAULMHbI H
300TEXHHUHU

Mapm Ha }OpbeBHa MoAnucaro uMdPOBOi NOATHMCHIO:

MapuHa OpbesHa fiky6oBcKas

A KY6OBCKaF| [lata: 2023.05.10 15:44:26 +03'00'

/fky60Bckasg M.IO./

[IpoTokos N2 4 oT «10» Mag 2023 r.



INacnopT ¢oHAA OLLEHOYHBIX CPEACTB
HanpaBJieHHe noAarotoBku 36.03.02 3o0TexHus,

HaNpaBJeHHOCTh (MPodHrJib) MOATOTOBKU «T€XHOJIOTHS MPOU3BO/ICTBA MPOAYKIIUU

»KUBOTHOBO/ICTBA, (10 oTpacssiM)», «HempoJyKTHBHOE )KHBOTHOBO/ICTBO
(kuHOJIOTHS, GENIMHOJIOTUS)»

OYHOM U 3a04HOM GOpM 00ydYeHUs
JucrunnmHa: MUKpoOHOTEXHOJIOTHS

Tab6muna 1
No KonTponupyemeie KonTponupyemeie | KonmnuectBo | JIpyrue onieHOYHBIE CpEACTBA
/i TUIAKTHYIECKHE KOMIIECTCHIINH TECTOBBIX BU KonuyectBo
€ AMHUIIBI (wm e€ yacTm) 3a1aHUI BOITPOCOB

1 3HayeHue [Koc-1 26 CobecenoBanu
MUKPOOHOTEXHOJIOTHH e 20
B MHTEHCU(DUKALIUN
KUBOTHOBOJICTBA

2 MomnexynspHbie [IKoc-1 40 3amura
OCHOBBI [IPaKTUYECKUX 11
HaCJIEICTBEHHOCTH pabor

3 I'enernueckas u [IKoc-1 33 TectupoBanue 19
KJIETOYHAs] MH)KEHEPHsI

4 buonornueckue [IKoc-1 3amura
0COOEHHOCTH MPaKTUYECKHUX
BOCIIPOU3BEICHHS pabot 13
KpPYIHOT'O pOraToro
CKOTa

5 CoBpeMeHHbIE [MKoc-1 33
MHUKPOOHOTEXHOJIOTHH CobecenoBaH
B BOCIIPOM3BO/ICTBE U e 19
CEJIEKIIUH KPYITHOTO
poraToro ckorta

6 [lepcnekTHBBI [IKoc-1 33 TectupoBanue
pa3BUTHUS
MHUKPOOHOTEXHOJIOTHH 14
B CEJIEKIINH U
BOCIIPOU3BOICTBE
KUBOTHBIX

7 MUKpOOHOTEXHOTOTHS [TKoc-1 33 PedeparTuBHas 17
KOPMOBBIX IPENapaToB pabora

8 MuKpOOHOTEXHOTOTHSI [IKoc-1 40 TectupoBanue 17
1 6100e30MaCHOCTh

Bcero: 238 122

*KoHTponupyemas TuaakTHUECKas €IUHHIIA COBIAAAeT ¢ pa3aenamu (temamu) PIT/T m. 5.1.1




1 OLIEHOYHBIE MATEPHAJIbI, HEOBXO/UMBIE /I/151 OUEHKU 3HAHUH, YMEHUI U
HABBIKOB JAEATE/IbBHOCTH B TIPOLECCE OCBOEHUA AUCLHHUII/INHbI
Ta6snna 2 - PopMupyeMble KOMIETEHLUHU

KO,EL U HAUME€HOBAHHWE MHAWKATOPA OHeHO‘-IHbIe
Koj v HauMeHoOBaHUe
AOCTHUXEHUA KOMIIETEHLIUHN (‘-IaCTI/I MaTepHaJibl
KOMIIETEHII U
KOMIIETEHIIMH) Y CpeJicTBa
Tema : 3naueHne MUKPOOMOTEXHOJIOTHH B MHTEHCU(DUKAITUN
JKNBOTHOBO/ICTBA
UJA-1 nkoc-1 3HaTb: Buosorudyeckue u
X03d/CTBEHHble OCOGEHHOCTH pa3HbIX BHUJOB
CeJIbCKOX0351HCTBEHHBIX )KUBOTHBIX.
[1IKoc-1 YnpaBnenune | U-2 MKoc-1 YMeTh: ToJb30BaTHCS
TEXHOJIOTUYECKUMU 3J1eKTPOHHBIMU HHPOpPMaIMOHHO-
TporeccaMu aHaJMTUYECKUMU pecypcaMH, B TOM 4YHUCIe
cosepIKaHus H npopUIbHBIMH 6a3aMHU JJAHHBIX, NMPOrPpaMMHBIMH CobecemoBanue
KOMILJIEKCAMU IPHU cO0pe UCXOAHON UHPOpMaUU U
BOCHpOHs}fOACTBa npy pa3paGoTKe TEXHOJIOTUU COJAepXKaHUS U
CeJIbCKOXO3AMCTBEHHDBIX | pa3BesieHUs CEIbCKOX035IHCTBEHHBIX dKUBOTHBIX
)KHBOTHBIX HU/1-3 nKoc-1 BiiazieTh: Koutposb peanusanuu

pa3pa60TaHHbIX MJIAHOB U TEXHOJIOTUH
Coepx»KaHUuA U BOCIIPOU3BOACTBA
CeJIbCKOX03SIMCTBEHHbBIX YKUBOTHBIX

Tema : MonexkynspHble OCHOBBI HACIEACTBEHHOCTH

UA-1 nKoc-1 3HaTb: Buosorudeckue u
X03s1/iCTBEHHble OCOGEHHOCTM pa3HbIX BHU/IOB
CEJIbCKOX035IHCTBEHHBIX )KHBOTHBIX.
[1Koc-1 YnpaBsieHnue Ua-2 MKoc-1 YMmeTn: [Monb30BaThCA
TEeXHOJIOTUYECKUMHU 3JIEKTPOHHBIMU UHPOpPMaIMOHHO-
nmporeccamMu aHaJIMTUYECKUMU pecypcaMd, B TOM 4YHCIe 3amuTa
ColepKaHus 1 NpoQU/IbHBIMA 6a3aMU [JaHHBIX, _MPOrpaMMHbIMH MPAKTHYECKHX
KOMILJIEKCAMH TIPH CO0pe NCXOAHONH HHPOPMAIMK U
BOCHpOHB?OACTBa npy pa3paGoTKe TEXHOJIOTUU COJepXKaHUs U pabor
CeJIbCKOXO03ANCTBEHHDBIX | pasBeseHHUs CeJbCKOX03SIHCTBEHHbBIX dKHBOTHBIX
)KHBOTHBIX NU/-3 nkoc-1 BiageThb: Kontpoas peanusanuu
paspaboTaHHbIX [IJIAHOB M TEXHOJIOTUH
Co/iepyKaHHUsl U BOCIIPOU3BO/ICTBA
CEJIbCKOX035IHCTBEHHBIX )KHUBOTHBIX
Tema : ['eHeTnueckas U KJIETOUHAS UHKECHEPUS
UA-1 nKoc-1 3HaTb: Buosoruyeckue u
XO3iCTBEHHble OCOGEHHOCTM pa3HbIX BHU/OB
CEJIbCKOX03AHCTBEHHBIX )KHBOTHbIX.
[IKoc-1 YnpaBsenue | UA-2 MKoc-1 YMeTs: Tosb30BaThCs
TEeXHOJOTMYeCKUMH 3JIEKTPOHHBIMH MH(OpPMaLHOHHO-
npoleccaMu aHaJMTUYECKUMU pecypcaMd, B TOM 4YHCJIe
ColepIKAHUA U npopu/bHbIMU 6a3aMH JaHHBIX, _POrPaMMHbIMH TecTHpoBaHuUe
KOMILJIEKCAMU IPHU CO0pe UCXOAHON UHOpMaLUU U
BOCl‘IpOI/ISIEO,LLCTBa npy paspaGoTKe TEXHOJIOTUUM COJepXaHus H
CeJIbCKOXO03ANCTBEHHDBIX | pasBeseHHUs CeJbCKOX03SIHCTBEHHBIX dKHBOTHBIX
JKUBOTHBIX NU/-3 nkoc-1 BiageThb: Kontpoas peanusanuu

pa3pabOTaHHbBIX [IJIAHOB U TEXHOJIOTUH
coJiepKaHHs U BOCIIPOM3BO/CTBA
CeJIbCKOX0351MCTBEHHBIX )KUBOTHBIX

Tema : buonorudeckre 0COOEHHOCTH BOCIIPOU3BEICHHS KPYITHOTO

poraToro CKoTa

[IKoc-1 YnpaBsieHue
TEXHOJIOTUYEeCKUMHU
npoueccaMu

UJA-1 nKoc-1 3HaTb: Buosorudyeckue u
X03AWCTBEHHbIE OCOGEHHOCTH pa3HbIX BH/IOB
CeJbCKOX035CTBEHHBIX >KUBOTHBIX.

3amura
MPAKTUICCKHIX
pabot




coZiep>KaHusl U Ua-2 MKoc-1 YMeTs: Mosnb3oBaThCs

BOCIIPOM3BO/ICTBA 3JIEKTPOHHBIMHU MHpOpPMaIMOHHO-

CeJIbCKOX03IHCTBeHHBIX | AHAIUTHIECKUMH  pecypcamu, B TOM  4HCIe
npoduIbHBIMM 6a3aMU JAHHBIX, NMPOrPaMMHbBIMU
’KHUBOTHBIX

KOMILJIEKCAMU IIPHU cO0pe UCXOAHON UHOpMaLUU U
Ipy pa3paboTKe TEeXHOJOTUU COJEepXKaHUsd U
pa3Be/ieHHs CeJIbCKOX03MCTBEHHbIX }KHBOTHBIX
N/-3 nkoc-1 BiageThb: Kontpoas peanusanuu
pa3paboTaHHBIX IJIAHOB U TEXHOJIOTHH
COZlep>KaHHUsl U BOCIIPOU3BO/CTBA
CeJIbCKOX0351HCTBEHHBIX dKMBOTHBIX

Tema : CoBpeMeHHBIE MUKPOOMOTEXHOJIIOTUU B BOCIIPOU3BOJICTBE U
CEJIEKIIMM KPYITHOT'O POraToro CKoTa

UJA-1 nkoc-1 3HaTb: Buosorudyeckue u
X03d/CTBEHHble OCOGEHHOCTH pa3HbIX BUJOB
CeJIbCKOX035IHCTBEHHBIX )KHBOTHBIX.
IIKoc-1 YnpaBsienue HUa-2 MKoc-1 YMeTn: Iosib30BaThCs
TEXHOJIOTU4YECKHNMHU 3JIEKTPOHHBIMH MHPOPMAIMOHHO-
TporeccaMu aHaJMTUYECKUMU pecypcaMd, B TOM 4YHCIe
npopUIbHBIMH 6a3aMHU JJaHHBIX, NMPOrPaMMHBIMHU CobecemoBanue
KOMIIJIEKCAaMU NP C60pe UCXOAHOH HHPOPMALUK U
2 npy pa3paGoTKe TEXHOJIOTUU COJepKaHUS U
CeJIbCKOXO3AMCTBEHHDBIX | pa3BesieHUs CEIbCKOX035IMCTBEHHBIX dKUBOTHBIX
’KUBOTHBIX NU/I-3 nkoc-1 BiageThb: KouTpons peanusanuu
paspaboTaHHBIX JIAHOB U TEXHOJOTUH

coeprKaHUuA U BOCIIPOU3BOACTBA
CeJIbCKOX03SIMCTBEHHbBIX YKUBOTHBIX

cogeprKaHUA U
BOCIIPOU3BOACTBA

Tema : [lepcriekTUBBI pa3BUTHSI MUKPOOHMOTEXHOJIOTHH B CEJIEKIIUU
Y BOCITPOM3BOJICTBE KUBOTHBIX

UA-1 nKoc-1 3HaTb: Buosoruyeckue u
X03AWCTBEHHble OCOGEHHOCTM Ppa3HbIX BUJOB
Ce/IbCKOXO03ACTBEHHBIX XXUBOTHbIX.

ITIKoc-1 Ynpasienue -2 Koc-1 YMeTh: [Mosb30BaTHCA
TEXHOJIOTHYECKUMU | 37eKTPOHHBIMHU MHOPMALMOHHO-
npoLeccaMu aHAJMTUYECKUMH pecypcaMM, B TOM 4HUCJe

npodUJbHBIMU 6a3aMU JAaHHBIX, MPOrpaMMHBIMH
KOMILJIEKCAMU IPHU cO0pe UCXOAHON UHOpMaIUU U
; Ipy pa3paboTKe TEXHOJOTHU COJEPKAaHUSA U
CeJIbCKOXO03ANCTBEHHDBIX | pasBeseHHUs CeJIbCKOX03SIHCTBEHHBIX dKHBOTHBIX
»KUBOTHBIX N/1-3 nkoc-1 BnageThb: Koutpoan peanusanuu
pa3paboTaHHBIX MJIAHOB U TEXHOJIOTH
CO/Iep>KaHUsl ¥ BOCIIPOM3BO/ICTBA
CeJIbCKOX0351IHCTBEHHBIX }KUBOTHbIX

coZilep>KaHus U
BOCIIPOU3BO/JCTBA

TecTtupoBaHue

Tema : MukpoOHOTEXHOIOTHS KOPMOBBIX ITpENapaToB

UJA-1 nKoc-1 3HaTb: Buosorudyeckue u
X03AWCTBEHHbIE OCOGEHHOCTH pa3HbIX BH/IOB
CeJbCKOX035CTBEHHbIX >KUBOTHBIX.

[TKoc-1 YnpaBiieHue -2 Koc-1 YMeTh: [Tosb30BaTHCA

TEeXHOJIOTHYECKUMHU 3JIEKTPOHHBIMU HHPOpPMaI[HOHHO-

nporeccaMu aHAJMUTUYECKHUMHM pecypcaMd, B TOM 4YHCJIe
NpoOUIbHBIMU 6a3aMU JaHHBIX, MPOrPpaMMHBIMH Pe(bepaTHBHaH

coZiep>KaHus U

KOMILJIEKCAMU IPHU cO0pe UCXOAHON UHOpMalUU U pabora
BOCIIPOU3BOACTBA

2 npy pa3paGoTKe TEXHOJIOTUU COJAepKaHUS U
CeJIbCKOXO3AMCTBEHHDBIX | pa3BesieHUs CEIbCKOX035IMCTBEHHBIX dKUBOTHBIX
’KUBOTHBIX HU/I-3 nkoc-1 B1ageThb: KonTpoas peanusanuu
pa3paboTaHHBIX IAHOB U TEXHOJIOTUH
COZlep>KaHHUsl U BOCIIPOU3BO/CTBA
CeJIbCKOX0351HCTBEHHBIX )KUBOTHBIX




Tema : Mukpo6uoTexHoIOrus 1 6M00E30MACHOCTD

[1Koc-1 YnpaBsienue
TEXHOJIOTUYEeCKUMU
npoleccamMu
coZlep>KaHUs U
BOCIIPOU3BO/ICTBA
CeJIbCKOX035MCTBEHHbBIX
*KUBOTHBIX

UJA-1 nKoc-1 3HaTb: Buosorudyeckue u
X03AWCTBEHHbIE OCOGEHHOCTH pa3HbIX BH/IOB
CeJIbCKOX035CTBEHHbIX >KHBOTHBIX.

Uia-2 MKoc-1 Ymerts: Mosb30BaThCA
3JIeKTPOHHBIMU MHPOPMALOHHO-
aHa/MTUYECKUMH pecypcaMM, B TOM 4HCJIe
NpopUIbHBIMM 6a3aMM JAHHBIX, TPOrPaMMHBIMU
KOMIIJIEKCAaMM TIPU c60pe MCXOAHON HHPOpPMAIUH U
npy pa3paboTKe TEXHOJOTMU COZepXaHus U
pasBe/leHHs CeNbCKOXO03AMCTBEHHbIX dKUBOTHBIX
HU/-3 nkoc-1 BiasieTb: Koutposb peanusanuu
pa3spaboTaHHbIX TJIaHOB u TEeXHOJIOTHH
cofiepxaHus u BOCIPOU3BO/ICTBA
CeJIbCKOX03HCTBEHHbBIX YXUBOTHBIX

TecTtupoBaHue




OueHO4YHbIe MaTepHraJibl U CpeCTBA AJis IPOBEPKU
cGOPMHUPOBAHHOCTU KOMITETEHI[UH

Tema 1. «x3HaueHHe MUKPOOGUOTEXHOJIOTMU B UHTEHCUPUKALUH ) KUBOTHOBO/CTBA»

KomnwvtomepHoe mecmuposaHue (TCk):
Bwvibepume oduH eapuanm omeema.

TepMuH 6MOTEXHOJIOTMA BlIepBbie BBeJI

JI. llactep

+K. dpuke

U. MeyHuKOB

TepMHH GMOTEXHOJIOTHS BBE/AEH B roay

1886

+1917

1982

BbuoTexHoJ10rHs, CBI3aHHAs C 06ecrieYyeHueM 3/I0pOBbs Yesl0BeKa U NOTEeHMaIbHOHU
KOppeKuueH ero reHomMa -

benaa

Cepas

+KpacHasa

3esnéHad

BuoTexHoJ10ruA, HapaBJeHHas HA pa3pa60TKy COBpeMeHHbIX METOA0B
NPOU3BOACTBA arponuuieBoi NPOAYKIMH -

Besad

Cepas

KpacHasa

+3es1éHad

B cooTBeTCcTBMM C NPUHATOU KjIaccuduKanued 6MOTEXHOJIOTUYECKHX HalpaBJIeHU N
Ha A0JII0 "KpacHON" 6MOTeXHOJ/I0ruM npuxoaurcs, %

12

28

+60

70

MeToAbl GMOTEXHOJIOTUY HaNlpaBJIEHbI HA pelieHHe IrJ100a/IbHBIX IP06JIEeM:
OxpaHa 37,0pOBb4,

JKoJIoru4yecKasd,

[IpofoBosIbCTBEHHAsA

+Bce

[lepBbIii nepuoA pa3BUTH 6MOTEXHOJIOTUU HA3bIBAETCA
JTHOJIOTUYECKU M

+IMIUPUYECKUIN

TexHOMIOTHUYECKUH

B KaKo# nepvo/, pa3BUTHs GUOTEXHOJI0OTMY Ha4Ya/ I NPOU3BOJCTBO aHTUOGMOTHUKOB:
1866-1940 rr.

+1941-1960 rr.

1961-1975 rr.

1975-2001 rr.

ITHOJIOTMYECKMH MepHuo/, pa3BUTHA OMOTEXHOJIOTMU Ha4yaJIcAd B

1941r.

+1866 T.

1975 .

1982 .

IlepBBII MUKPOCKONI CKOHCTPYHUPOBAJI



Pob6epT 'yk

+3axapui flHceH

AHTOHMU BaH JleBeHIyK

Anyapa JxeHHep

IlepByI0 BakiiuHaLUIO IPOTUB OCNLI POBEJI
Pob6epT 'yk

3axapui fAHceH

AHTOHMU BaH JleBeHIyK

+2ayapnh xeHHep

[lepBBIM OGHAPYXKWJ GAKTEPUU

Pob6epT I'yk

3axapui flHceH

+AHTOHU BaH JleBeHIyK

dayapna JxxeHHep

MatTuac lllneiiaeH u Teoaop llIBaHH aBTOPBI
IBOJILIMOHHOM TEOPUHU

Teopuu NpoUCX0oXKeHUA )KU3HU Ha 3eMJIe
+KiieTounon Teopumn

Teopuu camo3apoxaeHus

MUKpOGHYI0 IPUPOAY GPOKEHUH YCTAaHOBUI
+Jlyu I[lactep

WUinba MeyHUKOB

Po6epT Kox

Anekcanap ®seMuHr

BriepBble BBIPACTHJI 6al{UJ/IJIBI CHOMPCKOM A3BbI B KallJle BOASHHUCTOM BJIary,
U3BJ/IeYEHHOH! U3 IJi1a3a NOruoume KOpoBbl

Jlyu Ilactep

WUnba MeyHUKOB

+Pob6epT Kox

Anexkcangp ®yieMUHT

fiBnenue paronuTosa ycTaHOBUII

Jlyu [lactep

+WUnba MeyHuKoOB

Po6epT Kox

Anekcanap ®seMuHr

OGHapyKHUJI IepBbIA AaHTUOUOTHK — NEeHULMIJIMH
Jlyu [lactep

WUnba MeyHUKOB

Po6epT Kox

+Anexkcanap ®ieMUHT

Paspa6oTa/ TeopeTHYeCcKHe OCHOBBI U METOAUKY UCKYCCTBEHHOI'O OCEMEHeHU s
CeJIbCKOX03AIMCTBEHHbIX >KMBOTHBIX POCCUMCKUNA GUO0JI0T-)KUBOTHOBO/,
[I.H.Kyseuios

+U.U.MBaHOB

M.3aBaJ0BCKUI

M.®.MBaHOB

Kartanutndeckyw ¢yHKIu0 pepMeHTOB yCTAHOBUJI
+B. OcTtBasibj

J.TakamuHe

A.®dneMuHr

N.Me4yHUKOB

[TepBBIM YeTKO CHOPMYJIUPOBAJI MBIC/Ib O TOTUIIOTEHTHOCTH M30TUPOBAHHBIX
KJIETOK pacTeHUM

+[.Xabepsang,



JL.IIactep

J.YenHn

X.®nopu

21. Mogesb cTpyKkTypbl MoJieKyJibl JJHK oTKkpbliu

J.YeitH u X.®sopu

+YotcoH u Kpuk

A KnwiiBep u A.X.Ilepkun

BepHep ApGep , XamuiaToH CMuT v /lanuen HaTaHCOH OTKpbLIN (pepMEHTHI,
y4acTBywILMe B CHHTe3e

Besika

PHK

+/JHK

[siukorena

[lepBBIM GMOTEXHOJIOTMYECKUM NPOAYKTOM, pa3peliéHHbIM K IPOU3BOJACTBY U
NIPMMEHEHUI0

+UHCcy/iMH yesioBeka

['opMoOH pocTa

HUuTtepdepon

BakyuHa npotus renaturta B

CTpyKTypy 6e/iKa MHCY/IMHA YCTAaHOBUJI

. Yorcon

@. Kpuk

+®. CeHrep

M. Hupenb6epr

JloKa3a/1 HeorpaHU4YeHHOCTh KyJIbTUBUPOBAHMUA XUBOTHBIX KJIETOK NPH CO3JaHUH
He00X0JMMbIX YCJI0BHUH in vitro

b. Jloe6 (J1e6)

+A. Kappesb

P. Xappucon

IlonsATHE 0 rOMeocTa3e BnepBble CGOPMYIMPOBAI

+ K. bepHapp,

Y. Py (Poykc)

I'. Kesep

P. Xappucon

Bomnpocsl A5 co6eceJ0BaHUS:

1. [ToHsiTHE O GUOTEXHOJIOTUH, HAlPaBJeHUSI OUOTEXHOJIOTUH.

2. BuoTexHo/I0THS B KUBOTHOBOJCTBe. llenu, 3azia4yd ¥ poJsib B UHTEeHCUPUKALUU
OTpac/iv )KUBOTHOBO/CTBA M PAallMOHAJIbHOTO BOCIIPOU3BO/CTBA }KUBOTHBIX.

3. Beayuiuve poccuiickye U 3apy6eHble YU€Hble, BHECILNE BKJIa/l B pa3BUTHE
OUOTEXHOJIOTUU.

4., OcHOBHBIE 3TaMnbl pa3BUTHS OUOTEXHOJIOTUH. CBSI3b OUOTEXHOJIOTHUU C TEHETUKOH,
MOJIEKYJIIPHOW 6U0JI0OTHUEN, MUKPOOUOJIOTHEN U APYTUMU HayKaMHU.

5. TeopeTuyeckre NpenocblIKM BOBHUKHOBEHUSI OMOTEXHOJIOTUU W pPaljMOHAJIbHOTO
BOCIIPOM3BO/ICTBA )XKUBOTHBIX.

6. [lesin 1 3a1a4u GUOTEXHOJIOTUU HA COBPEMEHHOM 3Talle.

7. CoBpeMeHHOE COCTOSIHME U NEPCIEKTUBBI OMOTEXHOJIOTUU BOCIIPOU3BO/CTBA
CeJIbCKOX03MCTBEHHbIX }KUBOTHBIX.

8. Hay4Hble LleHTphI B Halllel cTpaHe U 3a py6eKoM 3aHUMalTCs npobieMaMu
OMOTEXHOJIOTUM U UX Pa3pabOTKHU.

0. Buosioruyeckoe siBjieHue OTKpbIToe akajgeMukoM K.C. Kupxropom u craBiiee
OCHOBOM NPOMBIIJIEHHOW GUOTEXHOJOTUH.

10.  OtkpeiTHe U poJb JIHK u e€ posib B 06ecieyeHHH paliuOHaJbHOTO

BOCIIPON3BOACTBA )XKMBOTHBIX.



11. [lepBas pekombuHanTHasa JJHK (co6paHHas u3 yacTel, npuHaAJIeXalluxX pa3sHbIM

opraHvusmam).
12. PaboTbl Mo nepeHoCy Yes10BEYECKOr0 reHa B MJIa3MHU/AY KUIIeYHOW Ma04YKH.
13. MeTton npou3BO/CTBAa MOHOKJIOHA/IbHBIX aHTHUTEJL.

14.  Metopn onpepesieHUs IEPBUYHON TOC/I€0BATEJbHOCTH HYK/JI€OTH/0B MOJIEKYJIbI
HykJienHOBbIX KucaoT JAHK u PHK.

15.  Ilesb ¥ 3aa41 GMOTEXHOJIOTUH KaK HayKH.

16.  OxapakTepu3yWTe UCTOPUYECKHE 3TANbl PA3BUTUSI OUOTEXHOJOTHH.

17.  3apy0OexHble U OTe4yeCTBEHHble y4YeHble, BHeClIMe OOJIbLION BKJ/AJ B pa3BUTHE
OMOTEXHOJIOTUH.

18. XapakTepHble 0CO6EHHOCTH OUOTEXHOIOTUYECKUX NPOLIECCOB.
19. OcHOBHbI€e HallpaBJIeHHUS PAa3BUTHS METOJ0B OUOTEXHOJIOTHH.
20. PesysbTaTbl OUOTEXHOJIOTUYECKHUX UCCAEJOBAHUM B KUBOTHOBOJCTBE IO

panMoHaJIbHOMY BOCIIPOU3BO/CTBY KUBOTHBIX.

Ta6auna 3 - Kpurtepuu oneHKku cGoOpMHUPOBAHHOCTU KOMIIETEHIUM

Ko u KpuTepuu onjeHrBaHUsA CGOPMUPOBAHHOCTH KOMIIETEHIIUU
HauMeHOBaHUe (4acTy KOMIETEHIMH)
WH/JUKATOpa Ha 6a30BOM ypOBHE Ha NMOBbIIIEHHOM YPOBHE
AOCTHKEHNA COOTBETCTBYET OLIeHKE COOTBETCTBYET COOTBETCTBYeT
KOMIIETEHIUH (4aCTH | «yZ0BJIETBOPUTENBHO» | OLEHKE «XOPOILO0» | OLIEHKE «OTJUYHO»
KOMIIETEHI[HHU) 50-64% ot 65-85% oT 86-100% ot
MaKCUMaJIbHOTO 6aJljla | MaKCUMaJIbHOTO MaKCUMaJIbHOTO
6asia 6aJ1a
(ITKoc-1) 3HaeT OCHOBHbIE 0 CyIIEeCTRBY, NpUHUMAET
HUA-1 n1nKoc-1 3HATh: | IOHATUA U TEPMUHBI OTBeYaeT Ha aKTUBHOE y4yacTue
Buonornyeckue Y | BUOTEXHOJIOTHUH. OCTaBJIEHHbIE B X0/le IPOBeJieHUS
XO3AUCTBEHHBIE BJIaJl€eT MaTEPHAJIOM | BOIIPOCHI, HO MPaKTHUYECKOTO
0COB6EHHOCTH Pa3HbIX
BILIOB 10 TeMaM JlONyCKaeT 3aHATHS,
CebCKOXO3sIHicTReHbK | AACLHUILIMHBI, HO HETOYHOCTHU MPU IpaBUJIbHO
KMBOTHBIX. UCIIBbITbIBAET aHaiuse OTBeYaeT Ha
UJ-2 nkoc-1 YMeTb: | 3aTpyHEHUs B IOUCKe | UHGOpMaLUK AJis1 | IOCTaBJEHHbIEe
[lonb30BaThCA Y aHaJu3e peleHUs BOIIPOCHI, 3HAET
S/IEKTPOHHBIMU uHpopMaIuu AJs MOCTaBJIEHHOU pe3yabTaThbl
HHPOPMAIIMOHHO-
pelieHUs 3a/1a4y, BJIaJi€€T noCJaeJHUX
dHaJIMTHYE€CKUMHU o o
pecypcamu, B ToMm uncie | TOCTABJIEHHOH 33/1a4y; | HABBIKAMU JIOCTMXKEHU N HayKU
npoduJbHBIMH  6a3aMu odopMmieHHE B 06J1aCTH
AaHHBIX, TPOrPaMMHBIMH JOKYMEHTOB KUBOTHOBO/ICTBE,
KOMIIIEKCaMU NIpH c6ope yCTaHOBJIEHHOM MOeT paboTaThb U
HUCXOAHOU MHPOPMALIMHU U
dbopMbI OTOUpPATh
npu paspaboTke
TEXHOJIOTHH COJlePKaHUs HeO00X0JUMYI0
u pasBejieHuUs MHPOpMaIHMIO U3

CeJIbCKOX03HCTBEHHBIX
KHUBOTHBIX

U/-3 nkoc-1 BnageTs:
KoHTposb peanusanuu
paspaboTaHHBIX IIJIAHOB
Y TEXHOJIOTUU
coJiepKaHHUs U
BOCIIPOU3BO/ACTBA
CeJIbCKOX0351MICTBEHHBIX
YKUBOTHBIX

Hay4YHbIX )KypPHAaJIOB
U MOHOoTrpaduit

Tema 2. «MoJieKy/IsipHbIe OCHOBbI HaCJIeACTBEHHOCTH»




KomnwvtomepHoe mecmuposaHue (TCk):

Bwvibepume oduH sapuanm omeema.

IIpaBusio Yapradpda cBugeTe/IbCTBYyET O PABHOM COOTHOLIEHUU MYPUHOBBIX U
NUPUMHUJUHOBBIX a30TUCThIX OCHOBAHUM, BXOAALIMX B cocTaB MoJieKyJ JIHK
JII060r0 opranusMa. COoTHOLIeHHe MeXXy CyMMaMH KOMILJIEMEHTAPHBIX 0CHOBAaHUM
(A+T)/(T'+Ll) cBUAETE/ILCTBYET O:

dusioreHeTUYECKUX CBA3AX OpraHU3Ma

Pasmepax mosiekysinl JJHK

+Bu10BOM pUHA/I/IEXKHOCTH OpraHu3Ma

CTteneHu MyTHUpPOBaHUSA

B mosiekysie JHK Ha6/1105a10TC U3MEHEHHU HYK/JIeO0TUAOB. K KakuM nocjeacTBUSAM
3TO MOXKeT NpUBeCcTu?

AHOMaJ/IMK ayTOCOM

XpoMocoMHBbIe 3a60J1€eBaHUS

AHOManuu NoJIOBbIX XPOMOCOM

+['eHHbIe 3a60/1eBaHUS

Kakue cTpyKTypHBIe U XUMHUYECKHEe KOMIIOHEHThI IPUHUMAKOT yYyacTHe B
TpaHcaAALuu?

Pu6ocomsl, uPHK, TPHK, AT®, HykseoTuzpbl, GepMeHTbI

Pu6ocomsl, U”PHK, TPHK, AM®, aMUHOKUCI0THI, GepMeHThI

Pu6ocomsl, npe-uPHK, TPHK, AT®, nunu/bi, pepMeHTbI

+Pu6ocomsl, uPHK, TPHK, AT®, amuHOKHCI0THI, pepMEHThI
Je3o0kcupuboHykaenHoBasa kucaorta (JHK) siBasieTcs HocuTe/ieM reHeTU4eCKoM
uHpopmManum, ee CTPYKTYPHbIMUA MOHOMEPAMHU SIBJIAIOTCH:

+MOHOHYKJIEOTU/IBI

AMVHOKUCJIOTBI

Hyxkieo3uznl

Jlezokcrpu6o3a

OaHOM U3 XapaKTEepPUCTUK FreHETUYECKOr0 KOJa AABJISETCS ero BhIPOKAEHHOCTb. UTO
3TO O3Hayaet?

+AMHHOKUCIOTE COOTBETCTBYET 60JIbllle OJHOTO KOJJOHA

EcTb KOZJ0HBI, KOTOpbIE HE KOAUPYIOT aMUHOKHCJIOThI

Kaxx1011 aMMHOKUCJI0TE COOTBETCTBYET OJJUH KOJOH

KaxxoMy KOZJ0HY COOTBETCTBYET O/lHAa aMUHOKHCJIOTA

Kakoe U3 npuBeJeHHBbIX HIXKe YTBEpPXKJEeHHI OTHOCUTEJbHO CHHTe3a 6esiKa
NpaBUJIbLHO?

11 KaXK10r0 BU/Ja aMUHOKHUC/IOT eCTh JIUIb OJMH KOJIOH

Mousekysibl TpancnopTHoU PHK, cienjuduyHble 17151 JaHHBIX aMUHOKHUCJIOT,
cuHTe3upyrTcda Ha MPHK-maTpuue B nuronsiasme

+ MaTtpuuHasa (uHopmanmonHas PHK), cuntesaupoBanHas Ha JIHK-matpune B s/pe,
HeceT B ce6e MHPOpMaLMI0, KOTOpasi onpe/essieT N0caeJ0BaTeJbHOCTb COeJUHEHUS
AMHHOKHCJIOT B NOJIUIIENTU/IHYIO LieNb

PacmindpoBka reHeTUYECKOT0 KO/Ia HA pUO0COMaxX MOXKeT HAUMHATBHCS U3 JIIDO0M TOYKHU
MPHK

Bbi6epuTe BelecTBa, BXOAsIIME B COCTAB OAHOI0 HYK/JIEOTHAA:

Tpuo3sa, azoTucTasg KMCA0Ta, ypaLuil

+[leHTO033a, ocTaToK poCcHOpPHON KHUCIOThI, a30TUCTOE OCHOBAHUE

['ekco3a, octaTok $ocHOpPHON KHCIOTHI, [UKJIUUECKOE a30TUCTOE COeJJUHEHUE
AMuHOKHUCI0Ta, dochaTHas rpynna, TAMUH

H3BecTHO, 4TO MHpOpMaALUsA O MOC/IEAOBATEJbHOCTH AMHHOKHCJIOT B MOJIEKyJie
O0eJiKa 3amMcaHa B BHJe MOC/JIeJ0BaTe/JbHOCTH 4YeThipeX BUAOB HYKJIEOTHAOB B
mosiekyyae  JHK, pyu4yeM  pa3Hble aMHHOKHUCJIOTbl KOJAMPYKTCA Ppa3sHbBIM
KOJINYECTBOM TPHUILJIETOB — OT OAHOro A0 mectu. Kak Ha3biBaeTcs:i TaKoe CBOMCTBO
reHeTU4eCcKoro koaa?



TpuniaetrHocTb

YHuBepcasibHOCTD

+BbIpoX e HHOCTD

CrnenudUIHOCTD

O6paTHbie TpaHcKpunTassl (peBepTa3sbl, niiu PHK-3aBucumsblie IHK-nosimmepassbi)
KaTaJIU3UPYIOT:

Cunrtes /IHK Ha ppHK

CuHTe3 upHK Ha /IHK

Cunrte3 Bcex BuaoB PHK Ha /IHK1

+ CuHte3 /IHK Ha PHK

B 061eM Bu/ie reHeTUYECKHI annapaT 3yKapUOTOB ABJISAETCS TAKUM: aKLenToOpHas
30HA-3K30H-UHTPOH-3K30H. TakasA CTPYKTYpHO-QYHKIMOHA/IbHAs OpraHu3anus
00yC/IOB/IMBAaeT OCOOGEHHOCTH TpaHCKpunuuu. Beibepute, kakonn O6yaer MPHK
COTrJIaCHO YIOMSIHYTOM cXeMe:

+ JK30H-3K30H

JK30H-3K30H-UHTPOH

IJK30H-UHTPOH-3K30H

AkuenTopHast 30Ha-3K30H-UHTPOH-3K30H

Ilox B/IMsAAHMEM HEM3BECTHOr0 MyTareHa ObL1 G/i0KkMpoBaH ¢pepmenT JHK-1urasa,
KOTOpBIY IPUHUMAET yYacTHe B rpoluecce 3KcuusnoHHou penapanuu JHK. Kakoi
aTan npouecca penapauuu /IHK 6yaet HapyumieH?

Pacno3naBaHue noBpexaeHHoro yyactka /IHK u ero ynanenue

Bripe3saHue noBpexaeHHoro yyactka JHK

Bripe3aHue noBpexgeHHoro ydyactka /JIHK u 3ameHa ero Ha COOTBETCTBYIOIIMMN
y4yactok JJHK

+ClMBaHUe BMOHTUPOBAHHbIX HYKJIEOTH/IOB C HEBPEAUMBIM y4acTKOM MoJieKyabl JIHK

B kjieTKe BbIfIBJIEH GesiOK-penpeccop. Kakoi reH kKogupyeT aMUHOKHCIOTHYIO
10C/Ie0BaTeJIbHOCTb 3TOr0 6eJiKa?

['en-npomoTop

['eH-TepMHUHaATOp

+l'eH-peryngarop

['en-moaudukaTop

B )KMBOTHOM KJ/IeTKe mnpoucxoauT TpaHcKkpunuusa. PepmenTt JHK-3aBucumasa PHK-
nojiMMepasa, KOTopas mnepeABHUraetrcsl BJ0JIb MOJIEKYJIbI AHK, AOCTHUTIJIA
onpejae/iecHHOW MNOC/AeA0BaTe/JbHOCTH HYK/JIEOTHJAOB, MOC/e 4Yero TPaHCKPUIMIMA
npexkpartuaach. Kak Ha3biBaeTcs Takou yyactok JJHK?

OnepaTtop

Penpeccop

+TepMuHaTOp

Perynartop

OpgHa u3 gene JHK cocrout u3 Hykiaeotuaon: ATH-ALL-TAL-I'TT... KakoBa
N0C/1e0BaTe/IbHOCTh HYK/IEOTUAOB Ha BTOPOU LenM 3TOM MoJsieKyJbl JHK?
ATH-AOU-TAL-T'TT...

[OT-T'TT-A'T-ALLL...

+TAl-TTT-LUTIr-LAA...

[I'A-IIAA-TLA-TIT...

H3y4yaeTcsa pa6oTa onepoHa 6aKkTtepuu. [I[pou3onyio o0cBO60KAeHHUEe omepaTopa OT
O0esika-penpeccopa. Cpa3y moc/ie 3TOro B KJIeTKe HAYUHeTCH:

Penpeccus

TpaHciaanusa

Penukanus

+TpaHcKkpunuusa



YcraHoBJs1eHo, 4yT0 MoJsieKyJ1a npo-MPHK cocTtout u3 9000 HyK/1€0TUA0B, IpU4YEM Ha
UHTPOHHbIE y4acTKu npuxoaurca 3000 HykiieotugoB. Onpeaesnre, Kakoe
KOJINYECTBO aMMHOKHCJIOT COAEPKUT B cebe NOJTUNEenTH/:

[Ipubausurenbno 3000

+[Ipu6ausutenbHo 2000

[Ipubsausutensuo 6000

[Ipubausurensno 1000

Bo BpeMs 3KCIepUMEHTA/IbHOT0 UCCIeL0BaHUs MpoIecca pelyinKanuu renoma E.
coli 6b1/1M BbIsSIBJIEeHBI HEGO/IbIIKE pparMeHThbl BHOBb cuHTe3MpoBaHHoM JJHK. C
NMOMOLIbI0 KaKoro ¢pepmMeHTa OHM 06pa3yl0T NOJIMHYK/I€O0TUAHBIN TAK?
JAHK-nosnimMepasbl

JHKa3n1

JAHK-3aBucumon PHK-nosumepa3ser

+/IHK-s1urassl

F-m1asMu bl KOAUPYIOT CUHTE3:

JHTEpPOTOKCUHA

Be/IKOBBIX BElECTB, BbI3bIBAIOLUX FMb6eb 6aKTEPUU TOTO Ke BU/ia

+[10/10BbIX BOPCUHOK /1151 lepeHoca reHeTU4ecKo HHOopMaL i1

@®epMeHTOB, KOTOPbIE BbI3bIBAIOT MHAKTUBALUIO JIEKAPCTBEHHBIX NIPENapaToB WX
YMEHbLIAIT NPOHUIAeMOCTb KJI€TOUHON CTEHKH /1J11 aHTUOUOTUKOB- GPEepMeHTa,
paspyllalilero MeMopaHbl 3pUTPOLIUTOB

IIpouecc, B kotopom /IHK, BbiesieHHast BO BpeMs JIM3MCa OJHOU GAKTEepPUH,
NPOHUKAET B APYTryI0 6aKTEPHUIO U IPUBOAUT K MU3MEHEHHI0 ee peHOoTHUIa,
Ha3bIBaeTCH:

Cekcaykuus

+Tpancdopmanus

Tpancdeknus

TpaHcayKLuA

C kaKuM 6e1KOM-pepMEeHTOM BUPYCA CBSI3aH MeXaHU3M OOPaTHOU TPAHCKPUNLUU?
[IpoTeasou

HHuTerpasou

JH/IOHYK/Iea301

+PeBepTasoi

CorsacHo mozenu asovHou cnvpaam JHK, npeanoxeHHou YoTrcoHoMm u Kpukowm,
ObL/IO YCTAaHOBJICHO, YTO OAHA U3 Liellell COXpaHAeTCS NMPHU pelIMKaluy, a BTopas
CUHTe3HpyeTcs KOMILJIEMEHTApHO nepBoil. Kak Ha3bIBaeTcs 3TOT CNOCO6
peniMkanuu?

KoHcepBaTHUBHBIN

JuvcnepcHbIA

+[lonykoHCepBaTUBHBIN

WaeHTUYHBIH

Kakue u3 nmepeuymnc/ieHHbIX HUXKe MCC/IeJOBAaHUI MOC/AY>KUIU NEePBbIM
Jl0Ka3aTeJbCTBOM Beaymed posm JHK B coxpaHeHuM U mepejaue
HacJieACTBeHHOM nHgopmanmuu?

UccnepoBanuda YorcoHa u Kpuka

+UccnegoBanuda 'pudduta v IBepu

HUccnepoBanug MeHgend

HccnenoBanug Kako6a u MoHO

B opraHusM skcnnepuMeHTa/IbHOI'0 )KUBOTHOTO BBe/leHbl OHKOreHHble PHK-Bupycsl.
C nomMo1b10 KaKoro ¢pepmMeHTa NPOUCXOAUT PeIMKaLHs UX reHoma?
JHK-nurassi

+PHK-3aBucumon JHK-nosimmMepasbl

JAHK-nosmMepasbl

TpaHc/10Ka3b1



CorsacHo Mmogenu asovHou cnvpaav JHK, npeanoxeHHou YoTrcoHoM u Kpukowm,
OBI/IO YCTAaHOBJIEHO, YTO OJHA M3 LieNled CoOXpaHdAeTCA NPHU pelIMKalMH, a BTopas
CUHTe3MpyeTcs KOMILJIEMEHTApPHO NepBoi. Kak Ha3bIBaeTcs 3TOT CNOCO6
peniMKanuu?

KoHcepBaTHUBHBIN

JlucnepcHbId

AHasOTU4YHBIN

+[lonykoHCepBaTUBHBIN

Kakue M3 mepeduc/IeHHBIX HUXKe HUCC/IAeAO0BaAaHUU MOC/IYKHJIU NepBbIM
A0Ka3aTeJbCTBOM Beaylien posm JJHK B coxpaHeHuu u nepepaye
HacJeJCcTBeHHOU HHGopManuu?

HccnepoBanusa Moprana

UccnepoBanuda YorcoHa u Kpuka

+UccnenoBanusa 'pudpdura v IBepu

Hccnenosanuga Kaxkob6a u MoHO

B opraHusM 3KcrnepuMeHTa/IbHOI0 }KMBOTHOI'0 BBeJeHbl OHKOreHHbsle PHK-BupychbI.
C noMo1IbI0 KAKOro ¢pepMeHTa NPOUCXOAUT PellJINKalUsA UX reHoMa?
JHK-nurassi

+PHK-3aBucumon JHK-nosmMepasbl

JHK-nosimMepassbl

TpaHc10Ka3b1

Yem 06bsACHsAETCS 60JibLIee KOIMYecTBO TpaHcnopTHbIX PHK (61), yvem
AMMHOKHCJIOT, KOTOpbIe UCI0Jb3YI0TCA /1 CUHTe3a 6eka (20)?
YHuBepcaJlbHOCTBIO KOJa

CnenuprYHOCTBIO KOAA

Bapua6enbHoctbio JJHK

+BbIp0OXK/€HHOCTbIO FeHETUYECKOTO KO/Ja

B npouecce co3peBanuss uHpopmanuonHod PHK cnenuasibHbie

¢depMeHTHI BBIpE3al0T UHTPOHBI M CIIUBAKOT 3K30HbI (IPOLLECCHUHT).

Kak Ha3bpIBaloTCcs1 HHGOpPMATHUBHBIE YYaCTKH reHa?

TpaHCKpUNTOHBI

+3JK30HBI

AHTHKOJIOHBI

HWHTpOHBI

Y 3yKapHoOTOB B pe3yJ/ibTaTe TPAHCKPUIILUU 06pa3y0TCs IpeuMyLeCTBEHHO NPo-
MPHK, koTopble cogep:xaT HeuHPOPMaTHBHbIE YYaCTKU (MHTPOHBI),
BbIpe3alliuecs BO BpeMsA ee CO3peBaHMA. ITOT MPOLEeCC Ha3bIBAETCH:
KanupoBanue

['eHHas KoHBepcUs

PekoM6GUuHaLuA

+CrnalicuHT

BBIPOKJE€HHOCTh reHeTU4YeCKOro KoJa - ClIOCOGHOCTh HEeCKOJIbKMX TPHUIIJIETOB
KOAMpPOBaTh OAHY AaMHUHOKHUCJIOTY. A KaKass aMMHOKHCJIOTA KOAUPYeTCs OJHUM
TpUIIETOM?

Jleduu

CepuH

+MeTUOHUH

JInsuH

JAuTe/IbHOE BpeMs CYUTAJIM, YTO B3aMMOOTHOLIEHHU BUpPyca U 6aKTepHUaIbHOMI
KJIETKHM BcCerja 3aBeplIAlTCA paspyuieHueM nocjiaegHel. Tem He MeHee co
BpeMeHeM 6blJI0 BbIABJIEHO, YTO He Bce (paru BeI3bIBAlOT rude b KJaeTKU. OHu
CIIOCOGHBI NIEPEeHOCUTh YaCTh FreHOMa OJJHOM 6aKTepHUH B reHOM JApPYyrou, BcaeACTBUE
Yyero reHOTHI KJIETKM-pelMIIMeHTa IpuoodpeTaeT CBOMCTBA Apyroro mramMa. Kak
Ha3bIBaeTCHd 3TO ABJIEHHE?



Tpancdopmanusa

+TpaHcaAyKL U

TpaHciaanusa

TpaHckpunuusa

UccnepoBanusamu @. CeHrepa 6b1/10 BBISCHEHO, YTO MOC/Ie0BATE/IbHOCTD
AMUHOKHMC/IOTHBIX OCTaTKOB, COeJUHEHHbIX NMEeNTHAHBIMM CBA3SMH, 06pa3yeT:
+[lepBUYHYIO CTPYKTYypy Oeska

BTopuuHyto CTPYKTYypy 6eJika

TpeTnuHyto CTpyKTypy Oesika

YeTBEPTUYHYIO CTPYKTYpY GeJika

Mouiekysibl TPHK MeloT ABa aKTUBHBIX LleHTPa. K 0JHOMY U3 HUX IPUKpeIIfAeTcs
MOJIEKYJ/Ia aMUHOKHMCJI0THI U 06pa3yeTcsa KoMiliekc aMuHoauuI-TPHK. Bropoi
AKTUBHBIN LEHTP COCTOUT U3 TPeX HYKJIEOTHAOB U Ha3bIBAETCH:
AMUHONENTUANUIBHBIM

[MenTUANUJIBHBIM

+AHTHKOJJOHOM

KopoHnom

Hekotopsie Ttpumierst UPHK (YAA, YAI, YIrA) He KOAMPYWT HH OJHOU
AMHUHOKMCJIOTbI, HO ABJIAKTCA TepMHUHATOpPAaMHM B IIpouecce CYMUTbIBAHUSA
uHpOpMaLuM, T.e. CIOOCOOHBI MNpeKpaTUTh TpaHcasanuw. Kak Ha3pIBalwOTCA 3TH
TPpUILIETHI?

+CTOI-KOOHBI

AHTHKOJIOHBI

JK30HBI

HUHTpOHBI

H3BecTHO, YTO nNpu 3aMeHe B /IHK 04HOro HyK/1eOTHAAa MOXKeT 3aMEeHUTHCA JIMIIb
0JHA aMUHOKHUCJI0TA B nentuje. Kakoe cBoOMCTBO reHETUYECKOro KOJia 3TO
JOcCKa3biBaeT?

+HemnepekpriBaeMoCTb Kozia

BbIpoX1leHHOCTB KoZja

YHuBepcanbHOCTb KOJA

TpunietTHocTs Koza

IleHTpa/bHOM JAOrMOM MOJIEKY/JIIDHOM OHOJIOTUM ObLIO NOHATHE O Mepejaye
HacjaegcTBeHHOM uHPpopmanuum B HanpasiaeHuu "JHK-PHK-6enok". Kak
nepejaetrcsa HacJeAcTBeHHass MHGopManus y peTpOBUPYCOB?

PHK-/IHK-6es0k

JIHK-6enok-PHK

JIHK-PHK-6es0k

+ PHK-/IHK-PHK-6ei0k

Ta6suua 4 - Kpurepuu oneHKM cGOpMHUPOBAHHOCTH KOMIETEHIM I

Kon u KpuTepuu onieHuBaHUSA CGOPMUPOBAHHOCTH KOMIIETEHIIUU
HauMMeHOBaHUe (4acTu KOMIETEHLIUH)
WHAMKaTopa Ha 6a30BOM YpPOBHE Ha NOBbIIIEHHOM YPOBHE
JIOCTHXKEHHUS COOTBETCTBYET Ol[eHKe COOTBETCTBYET COOTBETCTBYET
KOMITETEHLMH (4aCTH | «yZOBJETBOPUTENBHO» | OLEHKE «XOPOIIO» | OLeHKE «OTJUYHO»
KOMITETEHIIMH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMaJIbHOT0 6a/lyia | MaKCHMaJibHOTO MaKCHUMaJIbHOT'0
6as1a 6aJs1a
(IMKoc-1) 3HaeT OCHOBHbIE 10 CyLIeCTBY, NpUHUMAET
UJ-1 1nKoc1 3HATh: | OHSATHUS U TEPMUHBI OoTBeYaeT Ha aKTHUBHOE y4acTue
Buonornyeckue Y | GUOTEXHOJIOTUH. NIOCTaBJIEHHbIE B X0/le MPOBeJeHUs
X0SANCTBEHHbIE BJIaJleeT MaTepUaJoM | BOMPOCHI, HO IPaKTUYECKOTO
0COGEHHOCTHU pasHBbIX




BUJIOB
CeJIbCKOX03SIHCTBEHHBIX
>KMBOTHBIX.

UA-2 n1nKoc1 YMeTh:
[Tonb30oBaThCa
3JIEKTPOHHBIMHU
HHPOPMAIIMOHHO-
aHAJIMTUYEeCKUMU
pecypcaMy, B TOM YHCJIe
npoUIbHEIMU  6a3aMu
JaHHBIX, MPOrpaMMHbBIMH
KOMILJIEKCAaMH TpHU cOope
HMCXOAHOU MHPOPMALIMHU U

npu paspaboTke
TEXHOJIOTUH COZlep KaHUs
u pasBeeHUs

CeJIbCKOX0351M CTBEHHBIX
KMBOTHBIX

U/-3 nkoc-1 BnageTs:
KoHTpoJib peasvsanuu
paspaboTaHHBIX IIJIAHOB
Y TEeXHOJOTUM
CoJlep>KaHUs U
BOCIIPOU3BO/CTBA
CeJIbCKOX0351 CTBEHHBIX
JKUBOTHBIX

1o TeMaM
JUCLUIIJIMHBI, HO
HCNbIThIBAET
3aTPYAHEHUS B IOKCKeE
Y aHaJsIM3e
uHbopMaL MU A5
pelieHust
IIOCTaBJeHHOH 3a/a4Hy;

JlIONyCKaeT
HETOYHOCTH NIPH
aHaJsu3e
MHbOpMaLUMU 1
peleHUs
NOCTaBJIEHHOU
3a/ay4y, BJIaJieeT
HaBbIKaMH
obopMiieHUE
JLIOKYMEHTOB
YCTAaHOBJIEHHOM

dbopMbI

3aHATHS,
paBUJIBbHO
OTBeyaeT Ha
NOCTaBJIEHHbIE
BOIIPOCHI, 3HAET
pe3y/ibTaThbl
nocJeHUX
JOCTUKEHUW HAYKU
B 00J1aCTH
’KUBOTHOBO/ICTBE,
MOXeT paboTaThb U
OTOUPATH
HEeoOX0JUMYI0
MHbOpMaLMIO U3
Hay4yHbIX XKypPHaJIOB
U MOHOrpaduit

Tema 3. «'eHeTHYeECKaA U KJIeTOYHAsI UHKEHEPUA»

KomnbvtomepHoe mecmuposaHue (TCK):
Buibepume oduH sapuanm omeema.

HepapXM4YHOCTb GMOCHUCTEM NPOABJIAETCA B

+Yci0XHEeHUU QYHKLHUH

YnpoueHur GyHKIUN

CTabunbHOCTU QYHKLIUU

[leproguyHoOCTH

IIoHATHIO «6MO00GBEKT B MpoLeccax GUOCUHTE3A» COOTBETCTBYET CeAyloliee
onpejejeHue

OpraHusM, Ha KOTOPOM UCIBITBIBAIOT HOBble OMOJIOTUYECKU aKTUBHbBIE BellleCTBa
OpraHu3M, BbI3bIBAOIUN KOHTAMUHALUI0 OMOTEXHOJIOTMYECKOTr0 060py0BaHUSA
depMeHT, UCN0JIb3yeMbIH B aHAIUTUUECKUX LieJIAX

+0praHusm, NpoAyLUPYIOIUNA OM0JIOTUYECKH aKTUBHbIE COeJUHeHUS

K npokapuoram oTHOCATCA

+bakTepuu

Bupycsbl

[Ipocrenmue

['pubbI

JyKapuoTaMHu ABJISAIOTCA

+Bogopociu

JybakTepuu

AKTHUHOMUILIETHI

Bupycsbl

KileTouyHas cTeHKa rpaMOTpUIIaTe/IbHBIX 0AKTEPUUA COCTOUT U3

XuTHUHA



[lenTugornvkaHa

+J/lunonosicaxapuzoB

benka

[IpeMy1eCTBO KJIETOYHOM MH)KEHEPHH Ilepe/, CKpeluBaHUueM
HanpaB/iieHHbIe KOMOWHALMU TEHOB

BricTpas cesieK1ysi HOBbIX BApDUAHTOB

+[IpeosoneHre BULOBBIX U POJLOBBIX OapbepOB

MyTanoHHble U3MEHEHUs TeHOMa

'n6puausanusa NpoToN/IaCTOB BO3MOXKHA, €C/IU KJIETKU UCXOJHbIX 00bEKTOB
006J/1aa10T

[Tos10BOM COBMECTUMOCTBIO

[los10BOY HECOBMECTUMOCTBIO

+COBMECTUMOCTb HE UMEET CYLeCTBEHHOT'0 3HAYEHUS
BugocnenuduyHocTbIO

BbIcOoKasi cTaGU/IbLHOCTb NPOTOIJIACTOB JOCTUraeTCs NPU XpaHEeHUH
B xonoge

+B runepToHuyeckoi cpefe

B cpejie ¢ jo6aB/ieHMEM aHTUOKCUAHTOB

B aHasp0o6HBIX yCI0BUIX

JIuzouum o6ecne4yrBaeT NoJy4YeHHe NPOTOM/IaCTOB

KisieTok pacteHui

KineTok rpu6oB

+bakTepun

KJieTOK *XUBOTHBIX

Ais nosiyyeHusi THGpUAOM 3-TUMPOLUTHI BbIAEASIOT U3 TKaHel
[leyenu

+CeJie3eHKHU

Tumyca

Knmeynrka

Ky/ibTHBHMpOBaHME TrHOPH/A0M OCYLLEeCTBJISIIOT METOAOM in vivo
Ha Mbimax

Ha kposinkax

+Ha kpbicax

Ha komkax

PoJib HHAYKTOpA MOTYT BbINOJIHATh

KoHe4HbIN NPOAYKT peakLuu

+AHaJsioru cybcTparta

[lepBUYHBIE METAGOJIUTHI

BTopuyHble META60JIUTHI

MeToa K/IeTOYHOM UHKEHEPUU NPUMEHHUTEJIBHO K YKUBOTHBIM KJIETKaM Ha3bIBaeTCA
TexHosorvei pekom6uHaHTHbIX JJHK

dy3uel NpoTOIJIACTOB

+['MOpUIOMHON TEeXHOJIOTUEN

['ubpugusanuen

K/1eTOYHBIN IUKJI - 3TO

+Cy1ecTBOBaHUE KJIETKHU OT JieJIeHUd [0 CJIeyIOLIero JeJeHus UJIU CMEPTHU
PocT monysisuuy KJaeTOK B LIMKJIE IEPUOAHUYECKOTO BbIpalllUBaHUs, XapaKTePU3YIOLUAMCS
S-06pa3HOU KpUBOH

WHTepBan BpeMeHU MeXAY JBYMs MOCAeL0BaTeJbHbIMA MUTO3aMH
[leproa oT mocjieJHETO MUTO3a [0 CMEPTHU KJIETKHU
OT/IMYMTEe/IbHbIE 0COGEHHOCTU NPOKAPHUOTUYECKOM KJIeTKH
+MauJibii pazmep

Hanuuue cyOK/I€TOUHBIX OpTraHeJsLI

Hanuuue 060co6ieHHOrO /pa



Hannuue UHTPOHOB B reHax

O0beJuHEeHMEe TIeHOMOB KJIETOK pa3HbIX BHAOB MU POJAOB BO3MOXHO IIpHU
COMAaTHUYeCKOU ruopuau3anuu

TosbKO B IpUPOJHBIX YCIOBUAX

+ToJIBKO B HCKyCCTBEHHBIX YCJIOBUAX

B npupoiHbIX U UCKYCCTBEHHBIX YCIOBUSX

[Ipu pa3BUTHUM NATOJOTHYECKOTO NpoLecca

MeToAbl KOHCTPYHMPOBAHUA KJIETOK HOBOIO THUIIA HA OCHOBE KY/JIbTUBUPOBAaHHUS,
ruopuau3anvy, peKOHCTPYKIMH UCIIOJIb3YIOTCH B

Buonuke

['eHeTuke

['eHHOW MHXXeHepUHU

+KieToyHOV HHXeHepuU

l'eHbl pepTU/ILHOCTU GAKTEpPHUIl HAXOJATCA B

Anpe

Xpomocome

Pu6ocomax

+[l1asamugax

OnyxoJieBble KJI€TKH B KyJIbType

JensaTtca 50 pas

Hensarca 100 pa3

+beccMepTHBI

He nensrtcsa

11 moJilyYeHUA NPOTONJIACTOB U3 KJIETOK TPUOGOB MCIOJIb3YyeTCHA
JInzonum

Tpuncun

+YJIUTOYHBIN pepMeHT

[lenncun

KieTkM BbICIIUX OPraHM3MOB IPU ONTUMAJILHBIX YCJIOBUSX AEIATCS Yepes:
5 MUHYT

20 MUHYT

+24 4aca

72 4aca

Cnoco6GHOCTDb OT/e/IbHBIX KJIETOK K PAa3BUTHIO B LieJIbIi OPraHu3M
[[1I0OpUNOTEHTHOTH

+ToTUNOTEHTHOCTD

OJIMronoTEHCTHOCTD

My/IbTUIOTEHTHOCTD

OcHOBY 6M0/1I0THYECKHUX MEMOPAH COCTaBJIAIOT:

benku

+J/Iunuapbl

[siukonpoTen bl

®ochaTtupapl

[lepBBIM OTKPBII MUKPOOPraHU3MbI U BBeJI IOHATHE G000 bEKTA:
. Yorcon

®. Kpuk

®@. CeHrep

+J1. [lacTep

MeToAbl KOHCTPYHMPOBAHUA KJIETOK HOBOI'O THUIIA HA OCHOBE KY/IbTUBUPOBaHMU4,
ruopuAU3anyy, peKOHCTPYKIMH UCNOJIb3YIOTCA B

Bbuonuke

['eneTuke

['eHHOM MHXXeHepUHU

+KiyleTouHOM MHXKEHepUHU



KneTka, BO3HUKIIAA NPU CIMSAHUHU C HUTOIJIA3MOH APYroy KJIEeTKH 06pa3yeT
CuHKapuoOH

['eTepoxkapuoH

+u6pua

['oMmokapuoH

[lepBble KM3HECNOCOOHble THOpPUAHBIE KJETKH MNPHU  KyJbTUBUPOBAHHU
COMaTH4YeCKHUX KJIETOK BBIABUJI

+7K. Bapckui

['.XappucoHn

Jx. TopnoH

Pob6epT Bpurrc

ITOT CMMBOJI «<» 0603Ha4YaeT MeTOo/, MoJIyYeHH s

+ubpunos

['ubpugos

[Mosnunionaos

['eTeponyionsoB

TeopeTnyeckoi 6a30i KJIOHUPOBAHMS }KUBOTHBIX ABJISIETCA

JuddepeHIMPOBKA KJIETOK

['mbpuusanus KIeTok

+PenporpaMMupoBaHue KJIeTOK

[TonyyeHue xumep

B cocTaB nMTaTe/bHBIX CPeJ, BXOAAT aMUHOKHUC/IOThI AJIA1 KYyJIbTUBUPOBAaHUSA
[IpokapuoT

+3JyKapUoT

AxkapuoT

Bcex 6M006bEKTOB

BTOpUYHBII XUMepU3M NPOSB/IAETCA NPU KOMOUHALMYU TKaHEN

ComaTHYeCKHX KJIEeTOK

C MOMeHTa OIJIOL0TBOPEHUS

+JMOPHOHOB NOCJIe HavyaJla KI1eTo4HOH fuddepeHHalun

KieTo4yHbIX nonyIiLiMid paHHEro sM6puoreHesa

JIuHust 6eccMepTHBIX Kj1eTOK HeLa Ha3BaHbI 10 UMEHU

Bupyca

bakTepuu

BakTepuodara

+Yesi0oBeka

Bocnpou3sBejeHreM HOBBIX 0C00eH U3 0JHOM WX HECKOJIBKMX KJI€TOK 3aHUMAeTCs
['eHHasa HXXeHepHUs

+KiieTounas uHXeHepus

Mukpobuosiorus

[luTos0rus

BBeJleHHe peKOMOUHAHTHBIX IVIa3MH /L B GaKTepHUa/IbHbIe KJIETKHU - 3TO:
Jluruposanue

CKpHUHUHT

+Tpancdopmanus

Pectpukuus

JlurupoBaHue - 3T0:

OT60p KJIOHOB TPaHCHOPMHUPOBAHHBIX OAKTEPUH, COAEPKAILUX MJIa3MU/ b, HECYIIUN
HY>KHBIY I'eH YeJloBeKa

BBesieHHe peKOMOMHAHTHBIX NJ1a3MUJ, B 6aKTepUaIbHYI0 KIETKY

PaspesaHue AHK Yesi0oBeKa U MJ1a3MU/ibl pepMEHTOM PECTPUKLIMOHHOM 3H/I0HYK/Iea301
+BkJ/toyeHne pparMeHTOB JAHK YesI0BeKa B IJIa3MHU/Ibl U CLIMBaHUE «JIMIKUX» KOHII0B
COBOKYNHOCTh METO/J0B, MO3BOJISIIOLIMX MNyTeM omepanui in vitro nmepeHOCUTb
“HGOpMaLMIO U3 OAHOT0 OpraHu3Ma B JAPYyrou - 3To:



XpoMOCOMHasA UHXKeHepud

+['eHHad nHXeHepud

KisieTo4yHasa uHxkeHepus

['eTeposuc

OT6Op KJIOHOB TPaHCPOPMHUPOBAHHBIX GAKTEPHUH, COAeprKalUX JIa3MU/bl, Hecyle
HY>KHBIN I'eH 4YeJI0BeKa:

JluruposaHue

+CKpPUHUHT

TpaHchopmanus

Pectpukuus

PecTpukuus - 3To:

OT60p KJIOHOB TPaHCHOPMHUPOBAHHBIX OAKTEPUH, COAEPKAILUX MIa3MU/bI, HECylI1e
HY>KHBIU I'€H YeJI0BEKa;

BBesieHHe 6aKTepUaibHbBIX IJIa3MUJ, B 6AKTEPUAJIbHYIO KJIETKY;

+Pa3pe3aHue JHK 3H/JJ0HYKJ/Iea30H;

BkuitoueHne ¢pparMeHTOB JHK YesJ0BEKa B MJIa3MU/Ibl U CLHIMBAHUE «JIUIKHAX» KOHIIOB.
Ilesi1 reHHOM UHXKEHEePUHU:

[IpeosiosieBaHHe MEXBU,0BbIX 6AapbepOB

[lepepada oTAeIbHBIX HAC/AE4CTBEHHBIX IPU3HAKOB OJJHUX OPraHU3MOB JIPYTUM
Cnoco6bHOCTb HapabaThIBaTh «4YeJloBeYeCKHEe» BeTKU

+[IpeofoieBaHe MeXBUJOBBIX 0OapbepoB, TMNepefayda OTAEJbHBbIX HaAC/eCTBEHHbIX
NPU3HAKOB OJHUX OPraHU3MOB JpPYrHM, CIIOCOOHOCTb HapabaTbIBaTh «4YeJlOBEYECKUE»
6esKu

OCHOBOIMOJ/IO>)KHUKOM reHHOY MHKeHEePHH MO NMpaBy CYUTAIOT:

BepHepa Apbepa

JeBuga baatumopa

+[losa bepra

l'oBapaa TemuHa

Ilnasmuaa - sTo:

U-PHK 6akTepuii

K-JHK

+/IByxuemnodeyHasa kosbleBas JJHK

PectpukTasa

JlaTa cTaHOBJIEHUsI TeHHOU UH)KEHEePHH -

1970r.

+1972 .

1974r.

1982r.

Yuyactok JHK, B KoTOopoM 3anvcaHa MHpOpMaLuA 0 IEPBUYHOU CTPYKType GeJiKa:
+I'en

['enoMm

JIokyc

Xpomocoma.

Pa3pa6oTaHHas TeXHOJIOTUSA NOJIy4YeHUs peKOMOMHAHTHOIO 3pUTPONOITHHA
OCHOBaHa Ha 3KCNpecCHM reHa

B kJsieTKax Apoxoken

B KyieTKax pacTeHUN

+B Ky/IbType >KUBOTHBIX KJIETOK

B k/eTkax 6akTepuit

[IpyyrHA HEBO3MOX>KHOCTH HENOCPe/CTBEHHOM 3IKCNIPEeCCUU IreHa YeI0BeKa B KJIeTKe
NpPOKapuoT

+HeB03MOXKHOCTB CIIJIalCUHTa

HeB03MOKHOCTBb penJIMKalyu Maa3Muz,

OTcyTcTBHE TPAHCKPUIILUU



Bbicokasi KOHI|eHTpalys HyK/eas

«'eH-MapKkep» HEOGXO0AUM B TeHHOM UHXKeHepUH 1

[ToBbILIEHUSI KOMIIETEHTHOCTH KJIETKHU

[loBbIlIEHNSA CTAOUIBHOCTHU BEKTOpA

+0Tb60pa K0JI0HUH, 06pa3yeMbIX KJIE€TKaMH, B KOTOPble IPOHUK BEKTOP
BkutoueHUs1 BeKTOpa B KJIETKHU X03sMHA

buoTexHoJI0Ty «reH-MapKep» He060X0 UM AJIA

0O6pa3oBaHUsI KOMIIETEHTHbIX KJIETOK X035IMHA

Moaudukauum Mmecta B3aMMOJeNCTBHS pECTPUKTA3 € CyHCTpaToOM
+0T60pa peKOMOHMHAHTOB

[ToBbIlIEHHUSI aKTUBHOCTH PEKOMOMHAHTA

BekTOp Ha OCHOBe MJIa3MHAbI IPeANOYTHTEe/IbHEH BEKTOPA HA OCHOBe (paroBoi AHK
6saroaaps

+0TCyTCTBUIO JIM3KCA KJIETKU X035IMHA

MeHb1IeM TOKCUYHOCTH

JIn3Uucy K1eTKU X0391UHa

Bosbiiomy pasmepy

Lenassmu uMMo6u/IM3anuu ¢pepMeHTOB B GUOTEXHOJI0rM4eCKOM NPOU3BO/JCTBE
ABJIAIOTCA

+MHOroKpaTHOe UCIOJIb30BaHNE

[ToBblllIeHUE Y/I€/IbHOW aKTUBHOCTH

[ToBblllIeHHE CTAOUIBHOCTHU

PacuivpeHnue cy6cTpaTHOrO CIEKTpa

Ilesib cCEKBeHUPOBAHUSA reHOMAa — YCTaHOBJIEHHE

CooTtHomenus A-T /Tl nap HyK/1€eOTHAOB

PasmepoB resoma

+[locie0BaTE/ILHOCTU HYKJIEOTH/IOB

Copepxanua A -T

CKpUHUHT — 3TO

CoBepleHCTBOBaHUE NYTEM XUMHUYECKOU TpaHCcPopMaLuu

[Io/IHBIM XMMWY€ECKUI CUHTE3

+[lorck 1 oT6Op («IpoceuBaHUE») MIPUPOAHBIX CTPYKTYP
CoBepleHCcTBOBaHUE NyTeM OMOTpaHcPopMaLuU

CaMbIil KPYyNHbIA M3 U3BECTHBIX (Ha Ha4ya 10 2010 roga) reHOMOB NPUHAAJIEKUT
YesioBeky

Myxe /lpo3odusie

+/|BOSIKOABILIALLINM Pbl6aM

KuimeyHoi nasoyke

A3oTHCTble OCHOBaHMA COeAUHEHHBIE C IEHTO3HBIMM KOJIBIIAMHU NIOCPEeACTBOM
rJIMKO3UAHOU CBSI3U M 00pa3yloT

+Hykneosupg,

Hykuneotup,

[lorunentuaHyo Lenb

'nuko3up,

B xpomMocoMax 3yKapuOTHYECKUX OPraHU3MOB COeP>KUTCS IK30HOB
+MeHbllle, YeM HEKOJUPYIOIIMX YYaCTKOB

BoJsiblie. YeM HEKOAUPYIOLIUX YYACTKOB

PaBHOe Ko/1M4eCcTBO

Kakoe cBOICTBO reHeTUYECKOI'0 KOJa 060 beJUHsAET NpeacTaBUTe/Ied MUKPOGHOTO,
PacTUTEJIbHOI0 U )KHUBOTHOT0 MUpa

BeipoxkeHHOCTb

+YHUBepCcaJbHOCTh

OfHOHaNpaBJIEeHHOCTh

TpunietTHocTb



Permummkanua JHK uaet B HanpaB/ieHUM

+5 > 3"

3">5

353

555

MecTo, rae HaUYMHaeTCs penIMKAaLys Ha3bIBAE€TCS

+OpUPKUH

CauT y3HaBaHUA

Peninkon

Kan

MeToa npsimoro ¢gepMeHTaTUBHOrO cekBeHHMpoBaHusa /IHK wiu metoz,
"TepMHHATOPOB" MpeAI0KUI

Kopana B 1969 r.

+@. Canrep B 19751

Jx. bekBuT B 1969 T.

[Ton Bepr B 1972 r.

Ha3BaHue pecTpukTassl GopMupyeTca U3 Ha3BaHUSA MUKPOOPraHM3Ma-Xo03siMHa
mTaMma

+poJia v Buja

THUIA NMTAaHUA

THUIIA AbIXaHUS

KopoTkuit AByX1ieno4e4YHbIf OJIMTOHYK/I€0THU/, COAEPKALIHi CaliThl y3HABAHUS AJISA
pAja peCTPpUKTAa3 - 3TO

+/Iuukep

Apanrtep

[Ipaiimep

Kocmupa

B BoaHoMm pactBope /IHK HarpeTom a0 Temnepatypsbl 96—100°C u e/ 1I09HOM
cpeae (Ph>13,0) npoucxogur

penapaunus

OTXHUT

+/leHaTypalnuu

CUHTE3

B ocHOBe M0JIEKYJISPHOTO KJIOHUPOBAaHUS JIEKUT:

+BctpauBanue ¢pparmenTa JJHK B npyryto monekyay JJHK (BekTop)
JH3MMaTHU4YeCKOe BBeJleHHe HyKJIeoTHAa

Penaukanua JHK

Tpancdopmanus

IlepBasg peKOMOMHAHTHASA JHK IOJIy4YeHa

B 1953 r. k. YTconoMm u ¢. Kprkom

+B 1972 r. II. Beprom

B 1963 r. M. Hupen6eprom

B 1953 r. ®. CeHrepom

Po/ib BeKTOpa B TEXHOJIOTMH PEKOMOHHAHTHBIX JHK BbINOJTHSAIOT
+Il1azmMuibI

AMVHOKUCJIOTBI

['pu6bkI

®epMeHTHI

[loHATHE «JIUINIKHE KOHLbI» IPUMEHUTEJbHO K TEXHOJIOTMHM peKOMOMHAHTHbIX JIHK
OTPaXKaKT

+KomMmnieMeHTapHOCTb HyK/JIEOTUAHBIX IOC/I€10BAaTEeIbHOCTEN
B3anmogencTBUe HYKJIEMHOBBIX KUCJIOT U TUCTOHOB

PearuposaHnue gpyr c apyrom SH — rpynn c o6pazoBaHueM AUCYIbOUIHBIX CBSI3EU



['uapodobHOE B3aMMoOAeCTBUE JTUNU/I0B
BO3HUKHOBeHME reHOMUKM KaK HAyYHOH AUCHUIIJIMHBI CTaJI0 BO3MOXKHBIM MOC/1e
JuddepeHpauu peryassTOPHBIX U CTPYKTYPHBIX YYaCTKOB reHa
+[lo/IHOTO CeKBEHUPOBaHUs TeHOMa Y PsiJla OpraHU3MOB
[ToaTBep X /AeHUS KOHIENIUH O IBOMHON CIIUPAJIH JHK
YcTaHOBJIEHUS CTPYKTYpPbI IHK

PO 0NN

0. lariTe

Bomnpocsl A5 co6ecef0BaHUA:

['eHHas U reHeTHYeCKass UHXXEHEPUS.
Posib pecTtpukTas, 1uras, pesepras?
Xumudeckuu cuntes JJHK.

MeToj, «BeKTOpa» ¥ ero UCnoJib30BaHUe B TeHHOW MHKEHEPUH.
MeTo/ K1OHUPOBAHUS TEHOTUIIOB.
PekoMOWHAHTHbIE MJIAa3MU/bI.
®opmupoBaHUe reHEeTUYECKOTO anmnapaTa B Ipoliecce OHTOTeHe3a.
OxapakTepu3ynTe OCHOBHbIE (pa3bl UK/IA PAa3BUTUS KyJIbTYPbl OAKTEePUI.
Knaccupukanus KaeTo4HbIX KYyJAbTYP.
XapaKTepPUCTUKY

MUKPOOPraHU3MOB.
11.YTo Takoe CHHXPOHHBIE KyJbTYpbl OAKTepUM?
12. Yo TaKkoe TOTUIIOTEHTHOCTDL?
13. KakoBbl NpUYUHbI BOSHUKHOBEeHUS AU depeHMPOBAHHbIX KJIETOK.

14.

16.
17.

KakoBa 1ie/1b KJIOHUPOBaHUA?
15.YeM oT/iM4aeTCAa KJIOH OT YUCTOU JIMHUU?

Kakyre ocHOBHBI€E 3Tallbl BKJIOYaeT NPOLecC KIOHUPOBAaHUS YKUBOTHbIX?

Ha kakux cTausix pa3BUTUSI IMOPUOHOB BO3MOXXHO UCI0JIb30BaHUE UX SIJIEP AJIS

KJIOHUPOBaHUA?

18.
AHLeKJIeTKU?

npoueccy

HEeINnpepbIBHOTO

KYyJIbTUBUPOBAHUA

HO‘JEMY AJId TTOJTY9Y€HHUA TOMO3HUTOTHBIX IOTOMKOB HeO6X0,£[I/IMO OIlJIOAOTBOpPEHHUE

19. CTBOJIOBBIE KJIETKU U MepCrneKTUuBbI UX UCITOJIb30BAHHUA B O6HMOTEXHOJIOTHH.

Ta6auna 5 - Kpurtepuu oneHku cGoOpMHUPOBAHHOCTU KOMIIETEHIUM

Kog n KpuTepuu oneHuBaHUsA cGOPMUPOBAHHOCTH KOMIIETEHIIUU
HauMeHOBaHUe (4acTH KOMIETEHIMH)
WH/JUKaATOpa Ha 6a30BOM ypOBHE Ha NMOBbIIIEHHOM YPOBHE
AOCTHXKEHUA COOTBETCTBYET OLl€HKE COOTBETCTBYET COOTBETCTBYET
KOMIIETEHIUH (YaCTH | «yZ0BJIETBOPUTENLHO» | OLEHKE «XOPOIIO» | OLIEHKE «OTJUYHO»
KOMIIETEHLIHH) 50-64% ot 65-85% oT 86-100% ot
MaKCUMaJIbHOTO 6aJljla | MaKCUMaJIbHOTO MaKCUMaJIbHOTO
6asia 6aJ1a
(ITKoc-1) 3HaeT OCHOBHbIE 0 CyIIEeCTRBY, NpUHUMAET
HUA-1 n1nKoc-1 3HATh: | IOHATUA U TEPMUHBI OTBeYaeT Ha aKTUBHOE y4yacTue
Buonornyeckue Y | BUOTEXHOJIOTHUH. OCTaBJIEHHbIE B X0/le IPOBeJieHUS
XO3AHCTBEHHbIE BJIaJleeT MaTepUaJoM | BOMPOCHI, HO PaKTUYECKOTO
0COB6EHHOCTH Pa3HbIX
BILIOB 10 TeMaM JlONyCKaeT 3aHATHS,
CebCKOXO3sIHcTReHbK | MACLHUILIMHBI, HO HETOYHOCTHU NP IpaBUJIbHO
KUBOTHBIX. UCIBIThIBAET aHaiuse OTBeYaeT Ha
UJ-2 nKoc-1 YMeTh: | 3aTpyZHEHUs B IOUCKe | UHQOpPMaLUU AJ1 | IOCTaBJEeHHbIe
[lorb3oBaThCs Y aHaJu3e pelleHUs BOIIPOCHI, 3HAET
S/IEKTPOHHBIMU uHpopMaIuu AJs MOCTaBJIEHHOU pe3yabTaThbl
HHPOPMAIMOHHO-
AHATA T CCKIMI pelleHUs } 3a/1a4y, BJIaJieeT OC/IeAHUX
pecypcamu, B ToMm uncie | TOCTABJI€HHOH 33/1a4y; | HABBIKAMU JIOCTMXKeHU M HayKU
npoduJbHBIMM  6a3aMu odopMmiieHHE B 06J1aCTH

AAHHBbIX, MMPpOrpaMMHBIMHU




KOMILJIEKCAMH TIpU cGope
HCXOHOM MHOOPMALUU U

npu paspaboTke
TEXHOJIOTUU COJEPIKaHUS
7 pasBejieHus

CeJIbCKOX03SIMCTBEHHbIX
>KUBOTHBIX

U/-3 nkoc-1 BnageTs:
KoHTpoJib peasvsanuu
paspaboTaHHBIX IIJIAHOB
Y TEeXHOJOTUM
COJlep>KaHUs U
BOCIIPOX3BO/ICTBA
CeJIbCKOX0351l CTBEHHBIX
JKMBOTHBIX

JIOKYMEHTOB >KUBOTHOBO/ICTBE,

YCTAaHOBJIEHHOM MOXET paboTaTh U

dbopMbI OTOUpATh
HE00X0AUMYI0

MHbOpMALMIO U3
Hay4YHbIX )KyPHAaJIOB
¥ MOHOTpaduii

Tema 4. «BuoJIorMYecKrue 0CO6eHHOCTH BOCIIPOU3BEeHNS KPYIHOTO pOraToro

ORI AW

CKOTa»
Bonpocsl AJ151 onpoca:

Bujibl pa3aMHOX€eHHUS )KUBOTHBIX.

Brosiorndyeckrue 0CO6€HHOCTU Pa3MHOXKEHUS CeIbCKOX03MCTBEHHbIX XKUBOTHBIX.
OcHOBHbIe NPUHLUIIBI BOCOIPOU3BOACTBA KPYIMHOI'O POraToro CKoTa

MeTozbl OLleHKH IJIOLOBUTOCTU KOPOB

['opMoHasibHasa peryJsnus NoJaoBol GyHKLUU KOPOB

YTo NOHUMAIKOT MO/, K[10JI0BOU 3PEJIOCThIO» Y KUBOTHBIX?

OnTuMasibHBIEe CPOKU Ha4aJIbHOI'O [T0JIOBOTO UCTIIOJIb30BAHUSA TEJIOK.

[Tos10BOY LUK Y TEJIOK U KOPOB

[Ipo 0/ KU TENIbHOCTD )KU3HU CTIEPMUEB U AWLEKJIEeTKHU B IIOJIOBbIX My TAX KOPOBBI

10. TexHosioruyeckre GaKTOPbI, BJAUAIOIIME HA JIOJOBUTOCTb }KUBOTHbBIX
11. IlosiloBble TOPMOHBI CAMOK

12. TlosioBBIE TOPMOHBI CAaMIJOB

13. YpOBHM 3HAOKPUHHOM pETYJISIIIMU OJIOBOTO [IUKJIA.

Ta6suna 6 - Kpurepuu oneHKM CGOpMUPOBAHHOCTH KOMIIETEHIM I

Kop n KpuTtepuu oneHrBaHUsA cCPOPMUPOBAHHOCTH KOMIIETEHIIMU
HauMMeHOBaHUe (4acTu KOMIETEHLIUH)
MHJHUKaTOpa Ha 6a30BOM ypOBHe Ha NOBBILIEHHOM YPOBHE
AOCTUKEHUA COOTBETCTBYET OLleHKE COOTBETCTBYET COOTBETCTBYET
KOMIIETEHIUH (4aCTH | «yZ0BJIETBOPUTENBHO» | OLEHKE «XOPOILO» | OLIEHKE KOTJHIHO»
KOMITETEHIIHH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOr0 6asjla | MaKCHMaJIbHOTO MaKCUMaJIbHOT O
bas1a 6as1a
(MKoc-1) 3HaeT OCHOBHbIE I10 CyILIeCTBY, IpUHUMAET
UJ-1 nkoc1 3HaATh: | NOHATHUA U TEPMHUHBI OTBeYaeT Ha aKTHUBHOEe y4YacTHe
Burosorndeckue ¥ | OMOTEXHOJIOTHH. [IOCTaBJIEHHbIE B XO/ie IPOBeJIeHUA
X03ANCTBeHHbIe BJIa/leeT MaTepuaJioM | BOIIPOCKI, HO NIPaKTHUYECKOTO
Z;(;?)ZHHOCT“ PASHEX | 1o Temam JIONyCKaeT 3aHATHS,
CeNbCKOXO3sHcTReH bk | AACUHATIMHBI, HO HETOYHOCTH IIPH IPaBUJIbHO
JKUBOTHBIX. UCIIBITbIBAET aHasu3e OTBeYaeT Ha
U/J-2 nKoc:1 YMeTb: | 3aTPyAHEHUS B IOMCKe | MHPOPMALUU Il | IOCTABJIeHHbIE
Ilonb30BaTHCA W aHaJI13e pelleHUsd BOIIPOCHI, 3HaeT
SJIEKTPOHHBIMH MHPOpMaL MU /g IIOCTAaBJI€HHOU pe3ybTaThbl
::;bﬂolfxdiﬂiizz pelleHus ) 3a/1a4M, BIasieeT mocsIeHmX
pecypcamu, B ToM umcie | NOCTABJIEHHOH 33/1a4H; | HABbIKaMH JOCTHXKEHUH HAYKH
npodUJILHBIMU  Ga3aMu odpopmieHHE B 06J1aCTH
JaHHBIX, MPOrpaMMHbIMU AOKYMEHTOB KMBOTHOBOJACTBE,




KOMILJIEKCAaMU TIpU cOope yCTAaHOBJIEHHOU MOXeT paboTaThb U

HCXOIHOM NHGOPMALUU U dbopMbl 0TGHpaTh

npu paspaboTke HEOGXOIUMYIO
TEXHOJIOTUH COZep KaHUs

7 pasBejieHMs vH}OpMaLHIO U3
CeJIbCKOX03AMUCTBEHHBIX HAy4YHBbIX )KYPHaJI0B
’KUBOTHBIX U MoHOrpaduit

U/-3 nkoc-1 BnageTs:
KoHTposb peanusanuu
paspaboTaHHBIX IIJIAHOB
Y TEXHOJIOTUU
coJiepKaHHUs U
BOCIIPOU3BO/CTBA
CeJIbCKOX03511ICTBEHHBIX
YKUBOTHBIX

Tema 5. CoBpeMeHHble MUKPOGHOTEXHOJIOTHH B BOCIPOU3BO/ACTBE U CeJIeKINH
KPYIHOT'0 poraToro cCKota

Bonpocsl A1 onpoca:
1. 3HayeHHe MWCKYCCTBEHHOTO OCEMEHEeHHs HUM ero BJIMAHWe Ha TeHeTHYeCKUU
IIporpecc NonyJasanuu
2 [losnyyeHue, olleHKa U XpaHeHHe CllepMbl
3 Brosiornyeckue npeAnocblIKM MeTOA TPAHCIJIaHTal Myl 3M6pUoHOB (T3).
4 OT60p LOHOPOB [1J151 MOJIy4eHUs] IMOPUOHOB.
5. ['opMoHa/IbHaA UHAYKLUSA OJUOBYJIALUHN Y JOHOPOB.
6 Cnoco6bl M3BJIe4eHUA IMOPHUOHOB Y JOHOPOB.
7 Xupyprudeckruii MeTo/, U3BJieueHusi SMOPUOHOB y IOHOPOB.
8 Hexupypruyeckuit MeTo U3BJIe4eHUA IMOPHUOHOB Y JJOHOPOB.

0. OCHOBHBIE 3TaNbl TEXHOJIOTUX TPAHCIJIAHTALLUK 3MOPUOHOB.

10. lles npruMeHeHUs TPaHCIJIAaHTALMM SMOPHUOHOB.

11. MeToAbI OLEHKH SMOPHUOHOB.

12. Croco6bl XpaHeHUsI SMOPUOHOB.

13. BinsiHMe UMMYHHOU CUCTeMbI JOHOpPA U peliuniieHTa Ha 3G PEeKTUBHOCTb
TpaHCIJIAaHTAllMU SMOPUOHOB.

14. OLeHKa JOCTOBEPHOCTU NPOUCXOXKAEHHUSA )KUBOTHBIX-TPAHCIIJIAHTAHTOB.

15. KpnokoHcepBupoBanys sMOpPUOHOB.

16. MMMyHo/IorM4ecKkre MeXaHU3Mbl COBMECTHMOCTHU NMPHU TPaHCIJIAaHTALIUU
3MOpPUOHOB.

17. OnpepesieHre noJia paHHUX 3MOPUOHOB.

18. @akTopbhl, BAUSOIIME HA TPUXKUBJISIEMOCTh 3MOPUOHOB.

19. [lomenieHnra v o60pyoBaHUe AJi paboThl C IMOPHUOHAMM.

Ta6auna 7 - Kputepuu onneHKu cGoOpMHUPOBAHHOCTU KOMIIETEHIUM

Kop u KpuTepuu oneHuBaHUsA cGOPMUPOBAHHOCTH KOMIIETEHIIUU
HauMMeHOBaHUe (4acTu KOMIETEHLIUH)
MHJUKaTOpa Ha 6a30BOM ypOBHE Ha NOBLILIEHHOM YPOBHE
AOCTHXKEHUA COOTBETCTBYET OLlEHKE COOTBETCTBYET COOTBETCTBYET
KOMIIETEHIUH (4aCTH | «yZ0BJIETBOPUTENBHO» | OLEHKE «XOPOILO0» | OLIEHKE KOTJUIHO»
KOMITETEHIIHH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO 6aJljla | MaKCHUMaJIbHOTO MaKCHUMaJIbHOTO
6aJia 6aJ1a
(MKoc-1) 3HaeT OCHOBHbIE I10 CYLLLeCTBY, IIpPUHUMaET
UA-1 1Koc1 3HaTb: | HOHATHA U TEPMHUHBI OoTBeYaeT Ha aKTUBHOE y4acTHe
Buosoruyeckue 1 | OUOTEXHOJIOTHUHU. IIOCTaBJIEHHbIE B X0/Jie IpOBeJeHUA
X03HCTBEHHbIE BJIaJleeT MaTepHUaJioM | BOIIPOCH], HO IIPaKTUYECKOI'0




0COBGEHHOCTH
BU/IOB
CEeJIbCKOX035HCTBEHHBIX
>KUBOTHBIX.

HUA-2 n1nKoc1 YMeTh:
[Tosb30BaThCA
3JIEKTPOHHBIMHU
HHPOPMAIMOHHO-
aHAJIMTUYECKUMU
pecypcaMu, B TOM YMHCJIe
npoUIbHEIMU  6a3aMu
JaHHBIX, MPOrpaMMHbBIMHU
KOMILJIEKCAMU TIpU cOope
HMCXOAHOU MHPOPMALIMHU U

Pa3HbIX

npu paspaboTke
TEXHOJIOTUM COJIepIKaHUs
u pasBeeHUs

CeJIbCKOX03AMUCTBEHHBIX
YKUBOTHBIX

U/-3 nkoc-1 BnageTs:
KoHTposb peanusanuu
paspaboTaHHBIX IIJIAHOB
Y TEXHOJIOTUH
coJiepKaHHUs U
BOCIIPOU3BO/ACTBA
CeJIbCKOX0351MICTBEHHBIX
YKUBOTHBIX

1o TeMaM
JUCLUIIJIMHBI, HO
HCNbIThIBAET
3aTPYAHEHUS B IOKCKeE
Y aHaJsIM3e
uHbopMaL MU A5
pelieHust
IIOCTaBJeHHOH 3a/a4Hy;

JlIONyCKaeT
HETOYHOCTH NIPH
aHaJsu3e
MHbOpMaLUMU 1
peleHUs
NOCTaBJIEHHOU
3a/ay4y, BJIaJieeT
HaBbIKaMH
obopMiieHUE
JLIOKYMEHTOB
YCTAaHOBJIEHHOM

dbopMbI

3aHATHS,
paBUJIBbHO
OTBeyaeT Ha
NOCTaBJIEHHbIE
BOIIPOCHI, 3HAET
pe3y/ibTaThbl
nocJeHUX
JOCTUKEHUW HAYKU
B 00J1aCTH
’KUBOTHOBO/ICTBE,
MOXeT paboTaThb U
OTOUPATH
HEeoOX0JUMYI0
MHbOpMaLMIO U3
Hay4yHbIX XKypPHaJIOB
U MOHOrpaduit

Tema 6. [lepcneKTHBBI pa3BUTHUS MUKPOOHOTEXHOJIOTUH B CeJIEKLIUU U
BOCIIPOU3BO/CTBE ) KUBOTHBIX
Bonpocsl A1 onpoca:

OcHOBHbBIE 3Tanbl OMJIOAOTBOPEHUS OOLIMTOB in Vvitro.
CyLHOCTb KanayuTaluU CliepMUeB

MeTozbl onpesie/ieHUs 110J1a pAHHUX SMOPHOHOB.

PanjoHa/ibHOE BOCIPOU3BO/CTBO »KMBOTHBIX C MCIN0JIb30BAHMEM MeTO/ia UIeHTUYHBIX
MOHO3UTOTHBIX O6JIN3HEL0B
XpaHeHMe N0JI0OBUHOK SMOPHUOHOB.

HpOHECCbI, Inpoucxogduue rnmpyu NnepBU4HOM 1 BTOPUIHOM XUMEPU3ME.

MeTozpbl OJIyYeHUs1 XUMeP.
[IpakTHYecKoe UCII0JIb30BaHKE XUMep, UX 3Ha4eHUe /151 ’KUBOTHOBO/CTBA.

Bujbl MapKepoB xuMep.
. [[pakTHYeckoe UCNOIb30BaHUE XMMeED, UX 3HaYeHMe [/ )KUBOTHOBO/ICTBA.
.l'eHeTHYeckas NpupoJja TpPaHCIreHHBIX 2KUBOTHBIX.
. MeTozb! nepeHoca reHOB MJIEKONUTAIOIIUX.
. OcHOBHbIe 3Tanbl MUKpouHbekuu /JHK B npoHykJ/ieyc 3UroThl /15 NOJIy4YeHUs

TPAHCTE€HHBIX MbILIEN U CEIbCKOX03SIMCTBEHHbIX }KUBOTHBIX Pa3HbIX BUAOB.

3pdeKTUBHOCTHU CeJIEKIIMOHHOTO MpoI1iecca.

. HepCHEKTI/IBbI HCII0JIb30BaHUA TPAHCT€HHbIX X KNBOTHBIX JI ITOBBII€HHA

Ta6suna 8 - Kpurepuu oneHKM cGOpMHUPOBAHHOCTH KOMIETEHIMIA

Kog u
HavMMeHOBaHHEe
WHJMKaTopa
JOCTYDKEHUS

KpuTepuu oneHuBaHUA cGOPMUPOBAHHOCTH KOMIETEHIIUU

(4acTu KOMIETEHLIUH)

Ha 6a30BOM YpPOBHE

Ha ITOBBINIEHHOM YpPOBHE

COOTBETCTBYET OLI€EHKE

COOTBETCTBYET

COOTBETCTBYET




KOMIIETEHLIMHU (YacTH

«yAOBJIETBOPUTEJIbHO»

OLIEHKE «XOPOLIO»

OLleéHKe «OTJIMYHO»

KOMITETEHIIHH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOIO 6a/yla | MaKCHMaJIbHOTO MaKCHUMaJIbHOT'0
6aJsia 6aJ1a

(IMKoc-1) 3HaeT OCHOBHbIE 10 CyLIeCTBY, NpUHUMAET
UJ-1 1nKoc-1 3HATh: | OHSATHUS U TEPMHUHBI OoTBeYaeT Ha aKTHUBHOE y4acTue
Buonornyeckue ¥ | GUOTEXHOJIOTUH. NIOCTaBJIEHHbIE B X0/le MPOBeJeHUs
XO3AMCTBEHHBIE BJIaJleeT MaTepUaJoM | BOMPOCHI, HO PaKTUYECKOTO
0COGEHHOCTHU pasHbIX

0 TeEMaM JIOMyCKaeT 3aHATHS,
BU/JIOB
CenbCKOXO3siHicTReHHbK | AACLUHUILIMHBI, HO HETOYHOCTHU MpPHU paBUJIBHO
’KMBOTHBIX. HCIIbITbIBAET dHaJIn3e OTBe€4YaeT Ha
UJ-2 nKoc-1 YMeTh: | 3aTpyZHEHUs B IOUCKe | UHGOpPMaLUU AJ1 | IOCTaBJEeHHbIe
[lonb3oBaThCA W aHa/Iu3e pelueHus BOIPOCHI, 3HAET
3/EKTPOHHBIMH UHOPMaIUH IJ1s1 MOCTaBJIEHHOMN pe3yJbTaThl
MHPOPMALIMOHHO-

pelLeHuUs 3ajJlau, BJaajieeT nocJeHUX
aHAJIUTUYECKUMU . .
pecypcamu, B ToM umcie | HOCTaBIEHHOM 3a/a4y; | HaBbIKAMH JIOCTH>KEHU N HayKU
npoduJIbHBIMU  6a3aMu obopMiieHUE B 06J1aCTH
AQHHBIX, TPOrpaMMHBIMH JIOKYMEHTOB *KUBOTHOBO/CTBE,
KOMIJIEKCaMu TIpH cGope yCTaHOBJIEHHOM MOXKET paboTaThb U
HCXOJHOU MHOpMaLUHU U

dbopMbI OTOUPATH

npu paspaboTke
TeXHOJIOTUH COJiepXaHHus HEO0X0/{UMY10
I/I pasBeJeHus MHPOpMaILMIO U3
CeJIbCKOX0351HCTBEHHBIX Hay4YHbIX XKyPHAaJ/IOB

YKHUBOTHBIX

/-3 nkoc-1 BiiageTs:
KoHTpoJib peasvsanuu
pa3paboTaHHBIX IJIAHOB
1 TEXHOJIOTUH
COZIep>KaHUs U
BOCIPOU3BO/CTBA
CeJIbCKOX03SIMCTBEHHbIX
>KUBOTHBIX

U MOHOrpaduit

W

2O N ;e

11.

12.

13.

Tema 7. MUKpPOGHUOTEXHOJIOTHUSI KOPMOBBIX MPENapaToB

Oco6eHHOCTH NPOU3BO/CTBA OEKOBbIX KOHIEHTPATOB U3 OAaKTEPUH.

Bomnpocsl A5 onpoca:
ByinsiHMe KOpMJIEHUSI Ha BOCIIPOU3BOAUTEIbHYIO CIOCOOHOCTD YKUBOTHBIX.
Buosiornyeckast leHHOCTb 6€eJIKOB }KUBOTHOT'O M PACTUTEJIbHOTO MPOUCXOXK/IEHHUS.
BanaHcupoBaHUe KOPMOB [iJisl CEJIbCKOX03SIMCTBEHHBIX YKUBOTHBIX 10 KOJIMYECTBY 6EJIKOB
Y He3aMeHHUMbIX aMUHOKHUCJIOT.
[lyTu ynydineHust 6M0JIOrHYeCKON MUTATEbHOU IEHHOCTH KOPMOBBIX OEJIKOB.
[TosyyeHre KOPMOBBIX 6€JIKOBBIX ITPEeNapaToB U3 JPOXCKEH.

[TosrydeHre KOPMOBBIX O€JIKOB U3 BOJOPOCIIEH.
[TosrydeHre KOPMOBBIX O€JIKOB U3 MUKPOCKOIIMYECKUX IPUOOB.
TexHoJIOrMU NOJy4eHUS BBICOKOOETKOBBIX KOPMOB U3 BereTaTUBHOM MacChl paCTeHHUM.

.[luTaTesbHbIE CBOMCTBA KOPMOBBIX OEJIKOBbIX KOHIIEHTPATOB U3 APOXIKEH, OAKTepHH,

BOJIOPOCJIEN, MUKPOCKOIIMYECKUX TPUOOB, BereTaTUBHOW MacChl paCTEHUN U 0COOEHHOCTHU
UX IpUMEeHEeHUs B KOPMOIIPOU3BO/CTBE.

[IpeumyiiecTBO

MI/IKpO6I/IOJIOFI/I‘16CKOFO

IMMoJIy4eHHud

KOPMOBBIX

npemnapaToB

HE€3aME€HHUMbIX dMUHOKHCJIOT U BATAMHWHOB I10 CPABHEHHIO C UX XUMHUY€CKHUM CUHTE30M.

.TexHosoruu
TpunTodaHa?

IIPpOMBIIIJIEHHOT O

IMMoJIy4eHHud

KOPMOBBIX

npenapaToB

JIN3UHA H

Kakue 6MoTexHOJIOTMYECKHE TPUHLIMIIBI 10JI0KEHBI B OCHOBY MOJIyYeHUsI OMONpeNnapaTos,
oboraimeHHbIX BUTaMUHaMu B2 u B12.




14.
15.
16.

17.

OcHOBHBbIEe YTH YJIy4IllI€HUSI KOPMOB M0 COZeP>KaHHUIO MTOJHOLLEHHBIX JIMITU0B.
OcobeHHOCTH OMOTEXHOJIOTMHU NT0Jly4eHUSA KOPMOBBIX JIMIIMAHBIX IIpenapaToB.
depMeHTHBble IpenapaTbl UCNOJIb3yeMble MpPU KOPMJIEHUM pPaA3JUYHbIX TpynI
CeJIbCKOX03MCTBEHHBIX KHUBOTHBIX C ILeJIbl0 yJy4lIeHUs IepeBapuMOCTH KOPMOB H
NOBBIIIEHHUSA BOCIIPOU3BOJUTENIBHONU CIOCOOHOCTH.

Buosnornyeckoe pelctBue GepMeHTHBIX U MHUKPOOHBIX NpenapaToB, MCIO0JIb3yeMBbIX B
KUBOTHOBO/CTBE.

KomnwlomepHuoe mecmupoearue (TCK):
Buvibepume oduH eapuanm omeema.

IIponeccamu 6uoTpaHcpopmMany Ha3bIBATCA peaKIMU IpeBpallleHNs B ie/1eBoi
NPOAYKT C IOMOIIBIO KJIETOK >KUBBIX OPraHM3MOB

Heopranuyeckux BeljecTs

AMUHOKUCIOT

+0OpraHr4ecKux BellecTB

Hyk/1eMHOBBIX KUCJIOT

K nepBHYHBIM MeTa60/IMTaM He OTHOCATCH:

+AHTHUOUOTUKHU

BuTtaMuHBI

Hyxksieotuppbl

AMVHOKUCJIOTBI

K BTOpHMYHBIM MeTaG0/IMTaM OTHOCATCS:

KodepmeHThI

OpraHuyeckue KUCJIOTBI

+[IurMmeHTHI

MoHocaxapuabl

J/11 BOBHUKHOBEHMS MyTallMii MHTEpeCyIOLUi Ir'eH J0/DKeH YBeJIUYUThCA B
2 pasa

10 pas

10 4pas

+107 pas

06 beKTaMy B 06ecrie4eHUH CBepXCHMHTe3a 11eJIeBOro NPpoAYyKTa ABJIAITCA:
[IpuposHble NOKa3aTeJ U LITAMMOB

KiyieTKHU-MyTaHTBI

+K/eTKkHu-MyTaHTHI ¢ iedeKTaMU peTPOUHIMOUpPOBaAHUS

KneTtku, copepxaniyve KOHCTUTYTUBHBIe GepMeHThI

MoHOK/IOHa/IbHBbIE aHTHTEeJIa N0JIy4YaloT B IPOM3BOACTBE

[Ipy $ppakMOHUPOBAHUM AaHTUTEJ OPTAaHHU3MOB

®pakuMOHUPOBaHHEM JTUMOLUTOB

+C moMo1 b0 rMOPUOM

XMMUYECKUM CUHTE30M

AKTHUBHBIA W, IPUMEHSIeMbIA IPU OYHCTKE CTOKOB OMOTEXHOJIOTUYECKHX
NPOU3BOACTB, 3TO

Copb6eHT

CMecb MMKPOOPTaHU3MOB, N10JIy4€HHBIX TeHHO-UHKEeHEPHbIMU MeTOAAMHU
[IITaMMBI-1eCTPYKTOPHI

+[IpUpoAHBIN KOMIIJIEKC MUKPOOPraHMW3MOB

dyHkuuenn $epoMOHOB ABJIAETCS

[IpoTuBOONYyX0/1€Basi aKTUBHOCTD

AHTHMUKpPOOHAsA aKTUBHOCTb

+/3MeHeHUe NTOBe/leHNs OpraHM3Ma, UMelollero crenuduieckuil peLenTop
TepMoperyvpyrouas akTHUBHOCTb



Jlo6aB/ieHM e He3aMeHUMbIX aMUHOKHMCJ/IOT B PaliMOH )KUBOTHbBIX YMEHbIAEeT Pacxo/,
KOPMOB Ha

0-5%

5-10%

+15-20%

25-30%

OCHOBHOe NIperMy1eCTBO GpepMeHTAaTUBHON GMOKOHBEPCHUH CTEPOUAO0B Mepej,
XMMUYeCKOM TpaHcpopManye COCTOUT COKpallleHuH BpeMeHHU npouecca
[TosrydeHMM IPUHLMIIMAIBHO HOBBIX COeJMHEHUN

+/36MpaTe/IbHOCTH BO3/IeHCTBUSA Ha onpe/iesieHHble QYHKIMOHA/IbHbIE TPYIIIbI CTEPOUAA
JloCTYynHOCTU peareHToB

CuHTe3e HOBBbIE CTEPOUOB

JKOHOMHYECKoe IpeuMyLLeCTBO OGHMOTEeXHOJIOrM4eCKOro NPOU3BO/ACTBA,
OCHOBAaHHOT0 HAa HWMMOOWJHM3O0BAaHHBIX OHO000BEKTaX, Nepej TpPaJULMOHHBIM
00yCJIOBJICHO

MeHbLIMMHU 3aTpaTaMu TpyZa

+MHOrOKpaTHBIM UCNOJIb30BaHUEM GH006bEKTA

YckopeHHneM NpoOU3BOACTBEHHOTO IIpoLecca

CTabuabHOCTBIO Mpoliecca

BuoCHHTe3 aHTUGMOTHUKOB, UCI0JIb3yeMbIX KaK JIeKapCTBEeHHbIe BellleCTBa,
3¢ PeKTHBEH TOJILKO Ha Cpejax

BoraTbix ucrounukamu ¢pocdopa

+beiHbIX MU TATEJbHBIMHU BelleCTBAMU

BoraTbIx MCTOYHUKAMHU yrjepoja

boraTbIx MCTOYHUMKAaMH a30Ta

BOJIBIIMHCTBO NPUPOJHBIX AMUHOKHUCJIOT OTHOCUTCA K pAAY

A

B

D

+L

KoMnieKCHbIY KOMIIOHEHT NMTAaTe/IbHOM CpeAbl, pe3KO NOBbICUBIIUMI
NPOU3BOAUTEbHOCTb pepMeHTAL U IPU NOJIyYeHUH IEHUIM/IJIMHA
PucoBas Myka

+KyKypy3HBIU 5KCTPAKT

['opoxoBasa MyKa

CoeBas MmyKa

U3 acnaparviHOBO# KMCJI0TBI CHHTE3UPYeTC:

+J/IM3UH, METHUOHHWH, TPEOHUH

TpeonuH, TpunTodaH, TAPO3UH

JIV3uH, N1eMLI1uH, U30JIeHIIUH

AprvHuH, IPOJIUH, CEPUH

A1 KyJIbTUBMPOBAHHUA IITAMMOB MUKPOOPraHM3MOB IIPHU NPOU3BO/CTBE
AaMHMHOKHUCJIOT Hau6oJiee LOCTYIIHbIM HCTOYHUKOM YIj1epoja ABJIAETCH:
®pykTo3a

+[1ro0ko03a

ManbTO3a

JlakTo3a

Cnoco6GHOCTBIO K CUHTE3Y 006/1aJaI0T:

+ABTOTPOOBI

[eTepoTpodnl

JlutoTpodsbl

[TapaTpodnbl

Jna npousBoacTBa Butamuna Bz (pu6odguiaBuH) UCNOJIB3YIOT :

bakTepuu



+['pubbI

Pactenus

Bozopocau

TexHo/J10rM4eCKU BO3AyX AJ11 OMOTEXHOJIOTHYEeCKOro Npou3BO/ACTBA CTEPUIU3YIOT
+®unpTpOBaHUEM

AHTUOHMOTHUYECKHMMHU BelLeCTBAMU

Y®-061y4eHrEM

HarpeBanuem

AyKCHUHBI - TEPMHH, 10J, KOTOPBIM 00'beAUHATCA cienpryecKue CTUMYJISATOPBI
pocrta

AKTHUHOMUILIETOB

+PacTuTesbHBIX TKaHeN

JyKapuoT

KUBOTHBIX TKaHeH

A1 npousBoacTBa Butamuna B 12 (muaHOKOGa/1aMU/) MCNIOJIb3YIOT
+bakTepuu

['pu6bkI

Pacrenus

Bozopocau

3epHO NIIeHUIbI 6€JHO aMUHOKHUCJI0TaAaMHU

BanyH u neMuH

TpeouuH u TpuntodpaH

+JIU3WH U METUOHUH

JleiinuH ¥ GpeHUIaIaHUH

He3amMeHHMble aMUHOKHUCJIOTHI HanGoJiee C6aJIaHCUPOBaHbI B 6eJIKaxX ceMsaH
['opoxa

Puca

+Cou

Kykypy3bl

B Poccuu Ha nepBoM 3aBo/e N0 IPOU3BO/JACTBY KOPMOBBIX APOAOKEN B KauecTBe
UCTOYHHUKA YIJIepoa UCII0/Ib30BaIH

[IpupoaHbIii ra3

+[lapadunbl HePTH

PacTuTesbHble OTXO/IbI

CnupThl

Craaus Apo6JieHNsI IMOpHUOreHe3a 3aK/II04aeTcs B

+[loBTOPAOLUXCS I€JIEHUSX 3UTOThI

BO3HHKHOBEHHU HOBBIX KJI€TOK

[IpruobpeTeHUH UHAUBUAYATbHBIX 0COOEHHOCTEN

CoxpaHeHUHU reHOTUIIA

[lepBble Ap0GI€eHUA 3UTOTHI IPOUCXOAAT BHYTPHU

+[Ipo3payHoil 060/I04YKU IPU OTCYTCTBUE POCTA

[Ipo3payHoOil 060JI04YKU C aKTUBHBIM POCTOM

MaTku

AvdyHuka

BuoJsioruyeckas noJIHOLEHHOCTb 6€JIKOB ONpeAe/isieTcs
KosinyecTBOM aMUHOKHUCIOT

+KosimyecTBOM He3aMeHUMbIX aMUHOKUCIOT

CooTHOLIEHMEM 3aMEHUMBbIX U HE3aMEeHHUMbIX aMUHOKHUCJIOT
CooTBeTCcTBUEM 3TAJNIOHY $ao

Kako#l J/ieKkapCcTBeHHbIM mNpenapaTrT CO3JaH C HCIOJIb30BaHMEM MeTOJ0B T'eHHOU
UHXXeHepuu?

+UHTepdpepon

[TeHUIUIINH



Tokodepon
Kopsason

KakoBa poJ/ib 6MOTEXHOJIOTUM B CeJIEKI{UU?
+H3MeHAeT CPOKU pasMHOXKeHUS OPTraHU3MOB

N3meHsieT pusioreHes

YckopsieT CpoKU BbIBeIeHHS TOPO/

YcuiuBaeT CKOPOCTh pOCTa OpraHu3Ma

MOHOKJ/IOHA/IbHbIE AHTUTEJIA N0JIY4YaloT B IPOU3BOACTBE:
[Ipu dppakIMOHUPOBAHUU AHTHUTEJ OPraHU3MOB
®pakuMoHUpPOBaHHEM JUMOLUTOB

+C noMouib1o rubpUoM

XUMHUYECKHUM CUHTE30M

IIpeumMyiecTBaM reHHO-UHKEHEPHOI'0 UHCYJIMHA ABJISAIOTCA
+MeHbl1ad aj1J1epreHHoCThb

Bricokas yucTOTa NPOAYKTaA

Bosiblast cTabUIBbHOCTD

BbIcOKkas aKkTUBHOCTb

[IpenMynIecTBO MOJy4eHUSA BUAOCTeUPHUIECKHX AJIS1 YeJI0BEeKa GEJIKOB MyTEM
MMKPOGHOJIOTHYECKOTO CHHTE3a

KaudecTBo cbipbs
JKOHOMUYHOCTDb

+CHAATHE 9TUYECKUX TIPOOJIEM
CTabU/IbHOCTb NPOU3BO/CTBA
Pa3paGoTaHHas TEXHOJIOTUA NOJIyYeHHs] pEKOMOUHAHTHOIO0 3pUTPONO3THHA
OCHOBaHa Ha 3KCIIpeCcCUH reHa

B kyleTKax gpoxoken
B kyieTKax pacTeHUN

+B KyJIbType ’KMBOTHbIX KJIETOK

B ksieTkax 6akTepui

Ta6suna 9 - Kpurepuu oneHKH cGOpPMHUPOBAHHOCTH KOMIETEHIM A

Ko u KpuTepuu onjeHrBaHUsA CGOPMUPOBAHHOCTH KOMIIETEHIIUU
HauMeHOBaHUe (4acTH KOMIETEHIMH)
VH/JHKaTopa Ha 6a30BOM ypOBHe Ha NOBbIIIEHHOM YPOBHE
JIOCTHXKEHUS COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMIIETEHIMH (4aCTH | «yZ0BJIETBOPUTENBHO» | OLEHKE «XOPOILO0» | OLIEHKE OTJUYHO»
KOMIIETEHIIVH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTrO 6aJijia | MaKCHMMaJIbHOTO MaKCUMaJIbHOTO
6asia 6aJ1a
(ITKoc-1) 3HaeT OCHOBHbIE 0 CyIIEeCTRBY, NpUHUMAET
HUJ-1 nKoc1 3HaATh: | IOHATUA U TEPMUHBI OTBeYaeT Ha aKTHUBHOE y4yacTue
Brosoruyeckue Y | OUOTEXHOJIOTHH. NIOCTaBJIEHHbIE B X0/le IPOBeJieHUs
XO3AUCTBEHHBIE BJIaJl[€EET MaTEPHAJIOM | BOIPOCHI, HO MPaKTHUYECKOTO
0COGEHHOCTHU pasHbIX
BUIOE 0 TeMaM JlONyCKaeT 3aHATHS,
CeNbCKOXO3sHicTRenHbx | AUCLUIIMHBIL, HO HETOYHOCTH NPH IpaBUJIbHO
KMBOTHBIX. UCIbITbIBAET aHaJsu3e OTBeYaeT Ha
UJ-2 nKkoc-1 YMeTb: | 3aTpyHEHUs B IOUCKe | UHGOpMaLUU AJis1 | IOCTaBJEHHbIe
[lonb30BaThCA Y aHaJu3e pelleHUs BOIIPOCHI, 3HAET
3/EKTPOHHEIMH UHOpMaIUH AJ1s1 MoCTaBJIEHHOMN pe3yJbTaThl
HHPOPMAIMOHHO-
AT CCKAM pelieHUs } 3a/ay4y, BJIaJieeT OC/IeAHUX
pecypcamu, B Tom uncre | TOCTABJIEHHOH 33/1a4y; | HABBIKAMHU JIOCTMXKEHU N HayKU
npopUJIbHBIMH  0a3aMu obopMeHHE B 00J1aCTH
AAHHDIX, MPOTPaMMHbBIMU JlIOKYMEHTOB YKUBOTHOBO/|CTBE,
KOMILJIEKCAMU IpHU cOope




MCXOLHOM MHOpMaLUHK 1 yCTAaHOBJIEHHOU MOXKeT paboTaTh U

fpH paspaboTke dopMbI OTO6HMpATh
TE€XHOJIOTUHU COAEPXNKAHUA 6

u pa3BeaeHudA Heo XOAHMY}O
Ce/bCKOX03AMCTBEeHHbIX MHPOpMALUIO U3
J)KUBOTHBIX HAy4YHBbIX )KYPHaJI0B
U/-3 nkoc-1 BiageTs: U MoHOrpaduit

KoHTpoJib peasvsanuu
pa3paboTaHHBIX IJIAHOB
Y TEeXHOJOTUM
CoJlep>KaHUs U
BOCIIPOU3BO/CTBA
CeJIbCKOX0351 CTBEHHBIX
JKMBOTHBIX

Tema 8. MUKpOOGHOTEXHOJIOTUA U OM06€30NaCHOCTDh

Bonpocsl A4 onpoca:

1.Be3omacHOCTb U 6M06€30MacHOCTD B })KUBOTHOBO/ICTBE.

2. Cy1iHOCTb reHeTUYeCKOI0 PUCKA ¥ BO3MOXXHOW ONIACHOCTH B OMOMHXKEHEPHH.

3.3asa4yu ¥ OCHOBHBIE HAllpaBJIeHUA rOCyapCTBEHHOTI O PeryJIMPOBaHUA B 00J1aCTH
reHHO-UHXXeHEepPHOU J1eTeJIbHOCTH.

4. KpyuTepuu U nokasaTesud 6M006€30MaCHOCTH NIPUMEHSTCA B OMOTEXHOJIOTUU U
OMOUHXKEHEPUU.

5. 3aKOHBI, IOCTAaHOBJIEHUS IPAaBUTEJIbCTBA U IPYTre HOPMAaTHUBHO-IIPaBOBbIE aKThl
NPUHATHI B HAllled cTpaHe B 006/1aCTU OMOTEXHOJIOTMH, TeHHO-UHXEHEPHOH! J1eITeIbHOCTH
¥ 61M06€e3011aCHOCTH.

6. 3ajauMu CTaHJApTHU3aLUM U cepTUPUKALMM NpoAyKuuU (ycayr) B 06J1acTH
reHHOMH)XeHEePHOU eATeJIbHOCTH U 61M00e30MacHOCTH.

6. [lopafok, npefyCMOTPEeHHbIM 3aKOHaMU M NOCTAaHOBJIEHUSMU IpPaBUTEIbCTBA
npu rocyiapCTBEHHOHU perucrpanuu reHHO-UHXXeHepHO-MOoAUPpUIPOBaHHbBIX
OpPraHU3MOB M IOJIyYaeMblX HM3 HHUX HOBBIX NHIIEBbIX MNPOAYKTOB B Poccuiickoit
denepanuu.

7. OCOOEHHOCTHM CHUCTEMBbl T'OCYJapCTBEHHOTO peryJMpoOBaHUA M obecledeHHUs
61006e30MaCHOCTU NPU T€EHHO-UHKEeHEePHOH JesaTesbHOCTU B CIIIA.

8. IlpyyMHBI ¥ KakKOBO coJep)KaHHe OOLIeCTBEHHOT0 INpOTecTa MpPOTHUB
OuoHH)KeHepUU B MUpe U Poccun.

9. Ilytu npeojoJsieHHs] OTCTaBaHUA OHWOTEXHOJIOTUM, OWOUHXXEHEepUHU U
ouobe3onacHocTH B Poccum.

10. Buoras u MeTOABI €ro NoJy4yeHus.

11. Ilpoueccel ferpajjaliid HaBO3a MU JpPYTMX OPraHUYECKUX OTXOJO0B IPH HX
KOHBEPCUHU B 6HOras.

12. OcHOBHbIE TPeb6OBaHUS K CyOCTpaTy U yCI0BUs 0O6pa3oBaHus 6Morasa.

13. OcHOBHBIEe $pH3HYeCKHe CBOMCTBA 6MOraza U BOSMOXXHOCTH €ro KUCII0JIb30BaHUS
Ha IPOU3BO/CTBEHHbIE U OBITOBbIE HYX/bI.

14. KosimyecTBO 61orasa noJjiy4aeMoro npyu aHaspo6HoU nepepaboTKe HaBO3a.

15. OTim4yuMe cOpPOKEHHOT0 HaBO3a OT HATUBHOTO.

16. OcHOBHbIE THUIIbI 6MOra30BbIX YCTAHOBOK U UX Ha3HAYEHUE.

17. OueHka ¢uU3UYeCKHMX CBOWCTB Ouorasa B CpaBHEHUU C JAPYTMMU BHUJAMHU
3HEeProHOCHUTeJIEN.

KomnwviomepHnoe mecmupoearue (TCk):

Buibepume oduH sapuanm omeema.
Ilog MMKPOCKONOM 3aMeTHO, YTO B KJIETKe pa3pylieHa 060/7104Ka s1Apa, KOPOTKUe
XpOMOCOMBI B BH/Je 6YKBbl X pABHOMEPHO pa3MelleHbl N0 Bced KieTke. Ha kakou
CTaAuU JAeJIeHUs HaXOAUTCA KIeTKa?




[Ipodaza

HuTtepdasza

+ MeTtadaza

Tenodaza

C noMO1I b0 MUKPOMAaHUNYJIATOPA U3 KJIETKH YAAIWIN KoMIuIeKc ['osibaku. Kak aTo
CKa)KeTcsl Ha Ja/ibHeHII el »KU3HeAeATe/IbHOCTH KJIeTKHU?

HapymuTca nponecc MUTO3a

+ HapyuuTca o6pa3zoBaHue IM30COM, UX CO3PEBAHME U BBIBOJ, CEKPETOPHBIX
NPOAYKTOB KJIETKHU

HapymuTtcs o6pa3oBaHue pub60COM U CUHTE3 OeJIKOB

HapymaTcsa npoueccbl 3HepreTU4eCKOro ooMeHa

C noMo1IbI0 HINATeJIsA CAeJIaH COCKOO CJIU3UCTOM pTa. B Hepa3pyleHHbIX
3MUTE/IMA/IbHBIX KJIeTKAaX OKPAlleHHOI'0 Ma3Ka X0pPoIlo BUAHbI OBAaJIbHbIE A4Pa,
HeOJUHAKOBbIE N0 pa3Mepy. Kakum nyTeM NpovcXoAnJio JeleHue 3TUX KJIeTOK?
MwuTo3

Meiio3

[[Iuzoronud

+ AMUTO3

MuKpoopraHu3mbl, KOTOpPbIe OTHOCATCA K IPOKapuoTaM, UMEKT TaKhe CTPYKTYPbI:
MuTtoxoHApUU

+ Hykueoup,

XJI0pOIJIACTHI

JHAO0NIa3MaTUYECKUN PETUKYJIYM

Ha rucrosiornyeckoM npenapare BUJHAa COMAaTUYeCKas KJeTKa OblKa, HAX0AAWAsICA
B MeTadase MUTOTUYECKOTO JesieHHs. CKOJIbKO XpOMOCOM BXOAUT B COCTaB
MeTada3HON IJIACTUHKH, YYUTBIBAA, YTO KaXKAasd XpOMOCOMa COAEPkKUT JABe
CeCTpUHCKHE XpOMAaTUAbI?

46 xpomMocoM

92 XpoMOCOMBI

+60 xpomocom

30 xpoMocoM

B nuTaTe/qbHYI0 CpeAy C KJIE€TKAaMH, CIOCOOHBIMHU K Je/IeHHUI0 MUTO30M, BHECEH
TUMMH C PaJU0AKTUBHOU MeTKOM. O 4eM MO>KeT CBUAETEe/IbCTBOBATh GOJIbLIOE
KOJINYECTBO TUMMHA, KOTOPbIN BbISIBJIAETCA B 1/ipaX KJIETOK BO BpeMs
paguoaBTorpaduyeckoro uccjaesoBaHus?

0 MaJ1I0M KOJIMYeCTBe KJIETOK, KOTOpble HaX0AsATCs B UHTepdase

+ 0 OOJIbLIOM KOJIMYECTBE KJIETOK, KOTOpPble HAXOJSTCS B CUHTETUYECKOM IEepHUO/ie
HHTepPasbl

O 60/1bIIOM MUTOTHYECKOW aKTUBHOCTH

O Ma/ioM KOJIMYEeCTBE KJIETOK, KOTOpble HAXOASATCS B MPECUHTETUYECKOM NMEPUOE
HHTepPasbl

OaHO¥M M3 NPUYMH CaMOpa3pylLIeHHe KJIEeTOK XPsAIla NPU 0CTeonopo3e Ha
KJIETOYHOM YPOBHE SIBJISIETCA pa3pylleHre CTPYKTYPbl OJHOT0 U3 OPraHou/oB. UTo
3TO 32 OPraHOMA?

Kommiekc N'osbmxku

KiieToyHbIM LeHTp

+ JIuzocoma

MuTtoxoHapusa

[locsie MUTO3a B J0YEPHUX KJIETKaxX OTAe/IbHbIe OpraHe/iibl 06pa3yloTcs de novo,
Apyrue - TOJIbKO MyTeM YABOEHHS CYIeCTBYIOUIHMX. YKAXKHUTeE, KaKue U3
NpeACTaB/JIeHHbIX HIKEe UMEIOT CIOCOGHOCTb K CAMOY/IBOE€HMIO:

Pu6ocombl

[lnacTUHYATBHIN KOMIIJIEKC

JHAoNIa3MaTUYeCcKas CeTh



+ MUTOXOHAPUU

A1 ycnemHoro omioZ0TBOPEeHUsA He06X0AMMO, YTOOBI NMPOU30LIJIa aKPOCOMHAsA
peakums, BcjaeCTBHE KOTOPOH AAPO ciepMaTo30M/a NONajaeT B CepeAUHy ANLa.
HasoBuTe opraHe/ly, Koropas IpMHMMaeT Hau6o0JIblIee yYacTue B 06pa3oBaHUU
aKpOCOMBI:

Pub6ocoma

MuTtoxoHapUs

+ Komnekc lN'osibaxu

KiieTounsii neHTp

Ha Ky/sbTypy omyxoJieBbIX KJIE€TOK NOAEWCTBOBA/IU KOJXMIMHOM, KOTOPBIA
O6JIOKHpyeT CHHTe3 0eJ/IKOB-TYOYy/JIMHOB, 00pa3yluiux BepeTeHO AesieHusa. Kakue
3Tanbl KJI€TOYHOI0 IMKJA GyAyT HapylleHbI?

+ MuTo3

G-HyJ1eBOM NIepUO/,

[locTcMHTETUYEeCKUH TepUO/,

CHUHTeTHYeCKHUH epUuoz,

depMeHTHI B KJIeTKe pa3MellleHbl B OpraHesjlax TaKMM 06pa3oM, YTO OHH
06ecrieYMBalOT BbINOJTHeHUe GYHKIMH ompejeseHHBbIX opraHe . Ha3oBure, kakue
depmeHTHI pa3MeleHBbI B JIM30COMAX:

depMeHTBbI CHHTE3a YKUPHBIX KUCJIOT

+ 'maponasel

@®epMeHTHI CHHTE3a Oeska

depMeHTBI CHHTE3a MOYE€BHUHBI

Ha npoTskeHuM xKuU3HU (OT AejieHUs A0 ru6esn) KjieTKa HaX0AUTCA Ha pa3HbIX
¢dasax Ki1eTOYHOro nUK/Ia - MHTepdasa nepexoAuT B MUTO3. Kakoi 6es10k
BbIpaGaThIBaeTCA B KJIETKe U peryJimpyeT BCTyIVIEHUe KJIeTKU B MUTO3?

+ [qukInH

Kepatun

BuMeHTUH

Ty6ynuH

IIuTOXMMHUYECKHMM HCC/IeJOBAHUEM BhIABJIEHO BbICOKOE COJep:KaHue B
LUMTOIIa3Me r'uApoJIUTHYECKUX pepMeHTOB. 06 aKTUBHOCTH KaKHUX OpraHesj U3
IepeyyrcJAeHHbIX HHXKe CBUAETe/IbCTBYeT 3TOT PpakT?

KsieTo4yHoro neHTpa

JH0MIa3MaTUYECKOT 0 peTUKYJIyMa

+ JInuzocom

MuToxoHApUU

Ha asiekTpoHOrpaMmMax KJIeTOK Ie4eHH KPBIChI XOPOII0 3aMeTHbI CTPYKTYpPbI
oBa/IbHOM ¢opMbIl, JByMeMOpaHHble, BHYTPEHHss MeMOpaHa KOTOPHIX 06pa3yeT
Kpucthl. Kakue 3Ti oprane/uibi?

[Tepokcucombl

+ MUTOXOHAPUU

LleHTpOCOMBI

JInzocoMel

Bo Bpemsa u3dyuyeHus ¢a3 MuUTO3a B KJETKAX KOpellKa JIyKa HaWJeHa KJIeTKa, B
KOTOPOM cri¥Mpa/ii30BaHHbIEe XPOMOCOMbI Jie2KaT B IKBaTOPHUA/IbHOM IVIOCKOCTH,
oOpa3y4 3Be34y. Ha kako# cTajuy MUTO3a HAXOAMTCS KJeTKa?

+MeTadasbl

[Ipodasel

HuTtepdasnl

Tenodasbl

CorJyiacHO NpaBHJIy NOCTOAHCTBA YMCJIAa XPOMOCOM /IS KaXKA0T0 BU/AA )KUBOTHBIX
XapaKTepHO onpejeeHHOe U NOCTOSHHOE KOJIM4YeCTBO XpoMocoM. Kakoi MmexaHM3M
o6ecriey”BaeT 3TO CBOMCTBO NPH M0JIOBOM Pa3MHOKeHUU?



Muto3

+ Melio3

TpaHciaanusa

IIuTOoKHMHE3

Cpeay MeMOpaHHBIX OpraHe/ul KJIeTKH BblJAeJAIT OAHOMeMOpaHHbIEe U
AByMeMOpaHHble. Kakue opraHe/uibl UMET ABYMEMOpaHHOe CTpoeHuUe?
MuTtoxoHApuy, annapat ['obaxKu

KiieTouHbIN LIEHTpP, pUOOCOMBI

+MHUTOXOHJPUH, IJIACTU/LBI

Annapat ['osibaKH, pU60COMbBI

Havasiocb MUTOTHYECKOE Jle/IeHue JUIJIOUJHON COMaTH4YeCKOU KJIeTKU. X0J,
MHUTO3a HAapyWW/IcA, U 06pa3oBaiach OAHOsIJepHasA NOJMIVIOUAHAA KjieTka. Ha
KaKO# CTalJuM MUTO3 ObLI IpepBaH?

[Ipodaza

Tenodaza

+AHadaza

MeTtadaza

B K/jleTke HapyuleHa CTPYKTypa pu6ocoMm. Kakue mponecchl NOCTpajalT mpexjae
BCero?

CHHTe3 HyKJIEMHOBBIX KUCJIOT

+CHUHTe3 Oeska

CuHTe3 yrJyIeBoJ 0B

CHUHTEe3 JIMIIU0B

ComaTtnyeckas JAUIUIOUJHAsA KJAETKAa BCTyNWIa B MHUTO3, HOPMAaJIbHBIA XOJ,
KOTOPOro ObUI NMpepBaH KOJXMOUHOM. Ha kakoMm 3Tame GyJaeT mpepBaH mpolecc
MHUTO33a, U KAKOM XPOMOCOMHBIA HAGOP OyAeT UMeTh 06pa30BaHHOE AAPO?

Anadasa, 2n

Anadasza, 4n

+MeTtadasa, 2n

MeTtadasza, 4n

OpraHe/yla KJIETKM UMeeT COGCTBEHHYI0 Ge/IOKCUHTEe3MPYIOLLYyI0 CUCTEMY.
Ha3soBure ee:

Annapart [N'osibaxu

JInzocoma

JH/0MJIa3MaTUYECKU N PETUKYJIYM

+ MUTOXOHApUSA

IIpoayKTbl 06MeHa BBIBOJATCS M3 KJIETKH 4Yepe3 KOMIUIEKC [oIbJKU B
pe3yJibTaTe COeAUHEHHUSs ero MeMOPaHHOM CTPYKTYPbI C HAPY>KHOM CTPYKTypoi. UTo
3TO 3a npouecc?

Ocmoc

Auddysus

JH/IOLIUTO3

+ JK30I1IMTO3

B KyjabType TKaHedl HAJAepHBIM H3JyYeHHEM IOBpeX/JeHbl SAAPBINKUA fAjep.
OGHOBJIeHMEe KaKHMX OpraHe/U1 B  LUTOIUIa3Me  KJETOK  CTAaHOBUTCHA
Nnpo61eMaTU4HbIM?

+Pubocom

-JluzocoM

-Komniekca lN'onbmku

-MukpoTpybouek

Bo BpeMsi MUTOTHMYECKOro Je/ieHHsl KJIeTKH HCCleA0BaTe 0 yJaJa0Ch HA0/II0AaTh
a3y, koraa oTcyrcTBOBaJIM 060JI0YKa fAApa W AAPLIMKO, LIEeHTPHUOIH
PacnoJIoKU/IMCh HA MPOTUBOMOJIOXKHBIX MOJIIOCAaX KJIETKH, 3 XpPOMOCOMBI UMeJH BUJ,



KJyOKa HUTeHW, CBOOOJAHO pa3MelleHHbIX B OuTomiasMe. Ha kakod cragum
MHUTOTHYECKOro IMK/Ia HAX0AUTCA KJIeTKa?

+[Ipodassl

Anada3zbl

HuTepdassl

MeTadassl

[TogoNBITHBIM KMBOTHBIM Ha MNPOTSHKEHUM 24 CYTOK BBOJMJIU COJIM TsKeJIbIX
MeTa/UIOB. H3yyeHue 1mipenapaToB IeYeHH MOJA 3JeKTPOHHbIM MHUKPOCKOIOM
BBIABMJIO JEeCTPYKIHMIO MUTOXOHJAPUHU B remaronurax. C 60/ib1I0M yBepEeHHOCTBIO
MO>KHO YTBepXAAaTh, YTO B rernaTOLUTAX HapyLIeHbl IPOLECChI:

CuHTe3a beska

+JHepreTuyeckKoro oo6MeHa

»KupoBoro o6MeHa

CuHTe3a yrjieBo/|0B

B DnuTOreHeTH4eCcKOM JIaGOpaTOPUM MCCAeA0BAJIM KapUOTHN 3J0pPOBOro GbIKaA.
Bbl1/10 yCTaHOBJIEHO, YTO €ro cCOMaTU4YeCKue KJIeTKH cojep:xkaTt 60 xpomocom. Kakoe
KOJIN4eCTBO ayTOCOM COZAEePKUTCA B €ro COMaTU4eCKMX KJIeTKax?

60

30

+58

46

YcTaHOBJIEHO, YTO KapMOTHI JIOIIAAM NpeACTaBJieH 64 JByXpOMaTHAHBIMHA
xpoMocoMaMu. Ha Kakou cTajuy MMTO3a oNlpeAesieH KapuoTun?

Tenodaza

+ MeTadaza

[IpomeTadasza

Anadaza

KijieTKy /1a60paTOpPHOro >KMBOTHOr0 NOJABEPIJAHd M36bITOYHOMY PEHTT€HOBCKOMY
06/1y4eHU10. B pe3ysibTaTe 06pa3oBainch 6e/IKOBbIe ¢parMeHThI B IUTOIJIa3Me.
Kako# opraHouj KJIeTKM IPpUMeT y4yacThe B UX YTUIN3aluu?

KiieTounb1i neHTp

Kommiekc N'osbmxku

+J/Iv3zocoMbl

JH/0M/Ia3MaTUYECKU M PETUKYJIYM

Ilocie ucciegoBaHuss KapuoTtuna BbeIABUIM 60 xpomocom. OgHa U3 xpomocom 1-u
napsl ObUIa AJIMHHee OOGBIYHOM BCJIeJCTBUe MNpPUCOeAUHEHUSA K Hel 4YacTu
XpomocoMsl U3 29-i napsel. Kakasg myTanusa umeeTt MecTo?

Jeneuus

HWHBepcuda

+TpaHcioKanu

Jynivkanus

B rucrosioru4yecKoM mnpenaparte, OKpAall€eHHOM »KeJIe3HbIM TIeMaTOKCU/IMHOM,
npejcCTaB/ieHa KJ/IeTKa TraHTeseo6pa3Hod ¢opmbl, B MOII0CaX KOTOPOA BUAHBI
ClMpa/iu30BaHHbIe XpOMOCOMBI. B Kakoil ¢ase KJeTOYHOro LHMK/IA HAXOAUTCA
KJIeTKa?

B aHadasze

B npodasze

+B Tesnodaze

B untepdase

B kJjeTKax 4YesioBeKa npu ¢(U3NYECKOM HarpyskKke pe3KOo YCHJIMJICA Nmpouecc
cuHTe3a AT®, KoTopbIii NPOUCXOJUT B:

Jlnzocomax

+MuUTOXOHPUAX

Komnekce IN'onbmku



Pub6ocomax

ITocne Bo3aeiicTBUA MyTareHa B MeTada3HoOM NUVIAaCTUHKE BbISIBJIEHO Ha TPH
XpOMOCOMBI MeHbllle HOPMbI. YKa3aHHasA MyTalUsa OTHOCUTCA K:

TpaHciokanu

HWuBepcumn

[Tonrutenuu

+ AH3YIJIOUUHU

B pacTymux TKaHAX OpraHu3Ma 4YeJIOBeKa HeNpepbiBHO CHHTE3HPYIOTCA
cnendryecKre KJleTOYHbIe 6eJIKU. ITOT NPoLecc IPOUCXOAUT 61arojaps pa6ore:
Jluzocom

+Pubocom

KieTouynoro nenrtpa

Appeika

KieTKka AMYHHMKA HaxoauTcA B S-mepuoje MHTepdasbl. B 3TO BpeMsa NpOUCXOJUT:
Cnupasnsanys XpoMoCOM

+ Pentukanusa JJHK

Hakonsienue ATO

JleseHne XpoMoCoOM

OoreHes Je/IMTCA HA TPH IePpHOAA: pa3MHOXKeHHe, pOCT U co3peBaHue. KiieTky,
KOTOpbIe BCTYIIMJIU B IIEPHO/, POCTA, Ha3bIBAIOTCA:

Ooronuu

+ [lepBUYHbIE OOLIUTHI

AnnekaeTka

BTopu4yHble 00U THI

Ha K/1eTKy noaeMcTBoBa/iM BeleCTBOM, KOTOpPOe BbI3BaJ/I0 HapylleHHUe IeJIOCTHOCTH
MeMOpaH JIM30COM. UTO MOKeT IPOU30MTH C KJIETKOU BCJIEACTBHE 3TOro?
Cnenuanusanus

Juddepenumnanus

PasmHOXeHue

+ABTO/1M3

B JAuarHoctuke XpOMOCOMHBIX OOJIe3Hell C IeJIbl0 M3y4YeHUsd KapuOoTHIA Ha
KyJbTYpy KJETOK BO3JEeWCTBYOT KOJIXMIIMHOM - BelleCTBOM, pa3pyllalliuM
BepeTeHo JesieHuA. Ha Kako# cTaM¥ MUTOTHYECKOro IUKJIa U3y4yaloT KapuoTHUI?
Tenodasnl

[Ipodasml

+MeTadasbl

Anada3zbl

MUTOTHYECKHH LUK - OCHOBHOM KJIETOYHbIA MeXaHU3M, KOTOPbI oGecrne4yuBaeT
pasBUTHE OpPraHM3MOB, pereHepanui0 M pa3sMHOXXeHHe. IJTO BO3MOXKHO,
NMOCKOJIbKY OJiarojaps TaKOMy MeXaHHU3My O0Gecrne4HBaeTCs:

KpoccuHrosep

+ PaBHOMepHOe pacnpe/esieHre XpOMOCOM MeX/Ay A0YepPHHUMHU KJIeTKaMu
HepaBHOMepHOe pacnpeziesieHMe XpOMOCOM MeXAY JJ0OUEPHUMHU KJIeTKaMU

M3MeHeHMe reHeTUYeCKOM UHPOpMaLuu

TpaHCcKpMNIMA B KJIeTKe IPOUCXOJUT B y4YacTKax 3yXpoMaTHHA. Kakue usmeHeHus B
IMTOI/Ia3Me KJIETOK BO3HUKAIOT B C/Iy4yae yBeJIM4eHHMs KO/JIMYecTBa 3yXpoMaTHHa?
BospacTaeT [0 arpaHy/JISpHOW 3H/A0IJIa3MaTU4YECKOU CETH

YMeHblIaeTCs aKTUBHOCTb KJI€TOYHOTO LJeHTpa

+ BospacTraeT KosinuecTBO pu60COM

Bo3spacTaeT akTUBHOCTb JIN30COM

Ha ssiekTpoHHO#M poTOorpaduu KjaeTKH 3aMeTHbI MAKPOMOJIEKYJIbl, KOTOpbIe
CBA3BIBAIOTCA €O clenMPpUIecKMMHM pelleITOpaMy Ha NMOBEPXHOCTH
Jla3MaTH4eCKoM MeMOpaHbl. KakuM nnyTeM OHM NONaAalo0T B KJIETKy?

Yepes HOHHBIE KaHAJIbI



+ biiaroziaps 3H40LUTO3Y

[lyTeM nmaccCMBHOIr0 TpaHCIIOPTA

Bsiarogapsi paboTe HaTpHUii-KaJIUeBOro Hacoca
TemaTuka pedpepatoB

1. Posib BbIAIOIIUXCS YYEHBIX B PA3BUTUH OMOTEXHOJIOTUH.

2. CocTosiHME U TepPCIEKTUBBI pa3BUTHS «besloi» 6UoTexXHOJI0TUU B PO 1 Mupe.

3. CocTosiHME U ePCNEKTUBBI Pa3BUTUSI KKPAaCHON» 6uoTexHooruu B P® u Mmupe.
4., CocTosiHME U TePCIEKTUBbI Pa3BUTHS «3€JIEHON» OUOTEXHOJIOTUHU B PD 1 Mupe.
5. CocTosiHME U NepCeKTUBbI Pa3BUTHS «CEPOU» OUOTEXHOJIOTUHU B PO 1 Mupe.

6. CocTosiHME U EePCNEKTUBBI Pa3BUTUSL KCUHEW» OUOTEXHOJI0THU B PO 1 Mupe.

7. Hcnosib30BaHHE COBPEMEHHbBIX GUOTEXHOJOTUYECKHUX METO/I0B B IIJIEMEHHOHU
paboTe C ) KUBOTHBIMH.

8. CoBpeMeHHbIe METO/ bl BOCIIPOU3BO/CTBA }XKUBOTHBIX.

9. JAHK-guarnoctuka B XKUBOTHOBOJCTBE U BeTEPUHAPHUH.

10.  MonekyasaspHO-reHeTU4YEeCKHE MeTO/bl UATHOCTUKU UHPEKIMOHHBIX 60JIe3HEMN.
11. MapkepHas cesieKLUs B Y)KMUBOTHOBO/CTBE.

12. MeTo/ bl HallpaBJIEHHOT 0 BO3/1€MCTBUSA Ha TeHOM KUBOTHBIX.

13. Ananrtauusa metoga [P g BeisiBieHus nonumopdusma JAHK MukpocaTeninutos

y )KUBOTHBIX Pa3HbIX BU/IOB.

14. Hcnosb3oBaHME PeKOMOHWHAHTHBIX MUKPOOPTAaHU3MOB /Il TOJIY4Y€eHUSs
AHTUOUOTUKOB

15. IlepcrneKTHUBbI UCII0JIb30BAHUS TPAHCI€HHbIX YKUBOTHbBIX

16. IlepcnekTuBsl ucnosb3oBanusa 'MO

17. Co3jaaHue U CKPUHUHT T€eHOMHbBIX OMGJIHMOTEK

18. Cucremnl JHK-guarHoctuku

19. Xumwuueckui cunte3 JJHK

20. MeToAbl UMMYHOAUATHOCTUKU

21. B03MOXHOCTH CUHTE€3a BTOPUUHBIX METAO0JUTOB CYCIIEH3UOHHOMN KYJIbTYpPOH
KJIETOK

22. Hcmosib30BaHHE U30JIMPOBAHHBIX MPOTOIJIACTOB B QyH/IaMeHTaIbHBIX
WCCJIe[JOBAHUSX U B CEJIbCKOM XO35IMCTBE

23. KpuocoxpaHeHue reHOGOH/A KUBOTHbBIX

24. buoJsiornyeckue TEXHOJOTHUU U pellleHHEe IKOJIOTMYeCKUX NPoobJieM

25. OyMcTKa BOAbI C MOMOILIbLIO OMOJIOTUYECKUX TEXHOJIOTUH
26. Hcnosb3oBaHHE GUOJOTHYECKUX TEXHOJOTUH MPU MOHUTOPUHTE OKpY Kalolen
cpe/ibl

27. buoaerpazanus KCEHOGUOTUKOB

28. CuHTe3 6esiKa HA UMMOOUJIM30BaHHbBIX pUb6OCOMax

29. MHcnonb3oBaHME UMMOOUJIN30BAHHBIX PEPMEHTOB B IPOMBILIJIEHHOCTH
30. Hcnosb3oBaHHME UMMOOHUJIN30BAaHHBIX EepPMEHTOB B MeJUIUHE.

31. bBuosioruyeckue J006aBKU B MULEBOU MPOMbIIIJIEHHOCTH

Ta6auna 10 - Kputepuun oueHky cOpMHUPOBAHHOCTH KOMIETEHI M

Kog u KpuTepuu onjeHrBaHUsA CGOPMUPOBAHHOCTH KOMIIETEHIIUU
HauMeHOBaHUe (4acTH KOMIETEHIMH)
VH/JHKaTopa Ha 6a30BOM YpPOBHE Ha NOBbIIIEHHOM YPOBHE
JIOCTHXKEHUS COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMIIETEHIMH (4aCTH | «yZ0BJIETBOPUTENBHO» | OLEHKE «XOPOILO» | OLIEHKE «OTJUYHO»
KOMIeTeHL1H) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTrO 6ajijla | MaKCHMMaJIbHOTO MaKCUMaJIbHOTO
6aJ1a 6ass1a
(IMKoc-1) 3HaeT OCHOBHbIE 110 CyLIECTBY, NpUHUMAET




UA-1 n1nKoc1 3HATH:
Buosiornyeckue U
X0351MCTBEHHbIE
0COBGEHHOCTHU
BU/IOB
CeJIbCKOX0351CTBEHHBIX
JKUBOTHBIX.

HUA-2 n1nKoc1 YMeTh:
[Tosnb30BaThCA
3JIEKTPOHHBIMHU
HHPOPMAIMOHHO-
aHAJIMTUYEeCKUMU
pecypcaMy, B TOM YHCJIe
npoOUIbHBIMU  0a3aMH
JaHHBIX, MPOrpaMMHbBIMH
KOMILJIEKCAaMH TpHU cOope
HCXOJHOU MHOpMaLUHU U

pasHbIX

npu paspaboTke
TEXHOJIOTUM COZlep KaHUs
U pa3BefieHUst
CeJIbCKOX03MCTBEHHBIX
KUBOTHBIX

U/-3 nkoc-1 Bnagets:
KoHTpoJib peanvsanuu
pa3paboTaHHBIX IJIAHOB
Y TEeXHOJOTUM
CoJlep>KaHUs U
BOCIIPOU3BO/CTBA
CeJIbCKOX03SIMCTBEHHbBIX
JKMBOTHBIX

MOHSITUS U TEPMUHBI
OUOTEXHOJIOTHH.
BJIaJleeT MaTepuaaioM
10 TeMaM
JUCIUIIJIMHBI, HO
HCIBITHIBAET
3aTPYAHEHUS B IOKCKe
Y aHaJIu3e
uHbopMaLuU s
pelieHust
IIoCTaBJeHHOH 3a/a4Hy;

OoTBeYaeT Ha
NIOCTaBJIEHHbIE
BOIPOCHI, HO
JloNyCKaeT
HETOYHOCTHU NpPHU
aHa/M3e
MHbOpMaLMU 1
peleHust
NOCTaBJIEHHOU
3ajJlau, BJaajieeT
HaBbIKAMU
obopMeHHE
JIOKYMEHTOB
YCTAaHOBJIEHHOM

dbopMbI

aKTUBHOE y4yacTHe
B X0O/le IPOBe/leHUs
MPaKTUYeCKOTO
3aHATHS,
NpPaBUJBHO
OTBeyaeT Ha
NOCTaBJIEHHbIE
BONPOCHI, 3HAET
pe3y/ibTaThbl
nocJeHUX
JOCTUKEHUW HAYKU
B 06J1aCTH
’KUBOTHOBO/ICTBE,
MOXKeT paboTaTh U
OTOUPATH
HEeOOX0JUMYI0
MHbOpMaLUMIO U3
Hay4yHbIX XKypPHaJIOB
U MOHOrpaduit

2 OUEHUBAHME ITUCbMEHHBIX PABOT CTYJAEHTOB, PETJIAMEHTUPYEMBIX
YYEBHbBIM IIJIAHOM
[IlucbMeHHBbIE pabOTHI 0 JAHHOW JUCLUIIJIMHE Y4eOHBIM IIJIAHOM He NMpeJyCMOTPEHBI.

3 ONIPEJAEJIEHME PE3YJIbTATA IPOMEXYTOYHOM ATTECTALIUU
®opma NpoMeKyTOYHOUM aTTeCTAl MU M0 AUCLHUIIJIIMHE IK3AMEH.
OLIEHOYHBIE MATEPHAJIBI U CPE/ICTBA JUISI IPOBEPKH C®OPMHUPOBAHHOCTH
KOMIIETEHLIMH

IIKoc-1

YnpasiieHue

TEXHOJIOTUYE€CKHUMU

BOCIIPOU3BOACTBA CeJIbCKOX03HCTBEHHbIX )KUBOTHDIX

3aiaHuA 3aKpbITOro TUIA:

1. Bo Bpemsa
HaOJII0aTh
LEeHTPHUOJIH
XPOMOCOMBI

dasy,

UMeJIM BMJ, KJIyOKa HUTEH,

nponeccamMmu

coJeprKaHUA 154

MHUTOTHYECKOro J[AeJIeHUA KJ/IETKH HCClIeJ0oBaTe/Il0 yAd/Ja0Ch
Korga oOTCYTCTBOBAJIN 0060J104YKa A4pa U1 AAPbINIKO,
pPaClmoJIOKHJ/INCh HA IIPOTHUBOIIOJIOXKHBIX IMOJIIOCAX KJIETKH, a
CBOGOJAHO pPa3Mell€eHHbIX B

guTomiaasMe. Ha KakoM cTaguvd MUTOTHYECKOIro IUKJ/IA HAXOAUTCA KjaeTKa?

+[Ipodassl
Anada3zbl
HuTtepdasnl
MeTadassl

2. KieTKy J1aGopaTOPHOro >XUBOTHOTO MOABEPIJIM U3GBITOYHOMY
PEHTreHOBCKOMY 06/1y4eHU10. B pe3ysibTaTe 06pa3oBa/iich GeJ1KOBbIe
¢dparmeHTHI B uTOMIa3Me. Kakoil opraHouj, KJIETKU NPUMET y4acTHe B MX

yTUIM3auuu?




KiyieTo4HBIN LEHTP

Komnnekc lN'osibmku

+J/In30combl
JH/0MIa3MaTUYECKUH PETUKYJIYM

3aaHUA OTKPBITOrO TUIIA:
JlaiiTe pa3BepHyTbIH OTBET Ha BOIIPOC:

1. HazoBuTe crioco6bl MMoJIy4eHHUA HEe3aME€HUMbIX aMUHOKHCJIOT.
HpaBHJIbeIfI OTBET: AMUHOKHMCJIOTbI MOKHO ImoJiy4aTsb CJieAYIOIIUMHA CrocobaMu:
1) rmapoJn30M NIpUPOAHOT O 6eﬂ0Kco,aep>}<aLuero CbIpb4,;

2) XUMHWYECKHUM CHUHTE30M;

3) MI/IKpO6I/IOJ]0FI/I‘leCKI/IM CHUHTE30M,

XHMHKO-MHKpO6I/IOJIOFI/I‘{ECKI/IM MEeTOoAO0M.

2. Kakue MeTo/ibl MCIIOJIb3YIOT /J151 IepeHO0Cca FTeHOB MJIEKOTTUTAIOIUX?
[IpaBUIbHBIN OTBET: /|HS epeHOoca TeHOB MJIEKOTUTAIOIUX UCIIO/Ib3YIOT TPHU METO/1A:
-MUKpOUHwseKyuro pekombuHaHmuotl /JHK & npoHykaeyc 3ueomol;

= UCNo/163080HUE pempOo8UPYCO8 8 KaUeCcmee 8eKmopos;
= UHBEKYUHO mpaHC¢0pMup08(1HHle 3M6pll0Ha/lele CMOo/108bIX K/1IEMOK 8 3M6leOH.

3. Ha3oBuTe 0CHOBHbIE 3Tanbl 10Jy4eHUsS TPAHCTeHHBIX KUBOTHBIX.
[IpaBUIBHBIN OTBET:

[oy4eHue on1000M8opeHHbIX AUYEKAeMoK

KoHcmpyuposaHue 2ena.

[IpuzomoesieHue uHseKkyuoHHo20 pacmeopa /JJHK.

Mukpounsekyus pekomouranmmoti /JHK 6 npoHyKaeyc 3uzomeoil.
TpaHcnaanmayus suzom.

BrisByieHue vHTerpauuu yyxkepogaou JJHK.

4. JlaiiTe onpeziesieHHe MOHATHIO XUMepU3Ma. Kakue BU/bI XMMepU3Ma CyILeCTBYIOT?
[IlpaBusbHBIA OTBeT: C Y3KOT€HETUYECKOM TOYKU 3pEeHHs XHUMepbl - 3TO MNPOAYKTHI
o0beiMHEHUA [ABYX KU 0OoJiee paHHUX 3MOPHOHOB, BCJEJCTBHE 4Yero OHHU 00JafaloT

CJIOXKHBIM KOM6I/IHI/IpOBaHHbIM FeHOTHIIOM.

o Knaaccugpukayuu K.Popda, pazauyarom nepeuyHslil U 8mopuyHblil xumepusm. IIpu nepguvHom
Xumepuame 2eHeMu4ecKU pasHvle NONYAsIYUU KAemok cocyuecmeayrom ¢ MOMEeHmMa on/i000meopeHust
AllyeKuemKu uau paHHe2o ambpuozeHesa. Ilepguitble Xumepbl ¢ KpatiHe HU3KOU 4acmomot Mozym
803HUKAMb, HANpUMep, K020a 084 U/AU HECKObKO CnepMues on/a000meopsiiom 00HY sUYeKAemKy.

Hepeuqulx Xumep MOIHCHO Nos/1y4amsv UCKYCCIMBEHHO.

[lpu 8MOpUHHOM XUMeEpUIME NPOUCXO0SIM KOMOUHAYUU 00HO20- 08yX 8udo8 mkaHell om 08yx uau
60.1ee 3apodbluieli nocse Havaaa 2ay60Koll Ka1emoyHol duggepeHyuposKky. BmopuuHbill Xumepusm

xapakmepeH 0151 XUMep eCmecmeeHHO20 NPOUCXOHCOEHUSL

5. JdTanbl reHHOW Tepanuu ex Vivo.

[IpaBUIbBHBIN OTBET:

1 - nmosiy4eHue KJIETOK OT 60JIbHOTO }KUBOTHOTO;

2 - YCIIpaBJIeHUe TeHeTHYeCcKOoro JiepeKTa C IOMOIbI0 TepaneBTUYeCKOW reHHOM
KOHCTPYKI|UHY;

3 - oTOGOp U HapalllMBaHUE «UCIPABJEHHBIX» KJIETOK;

4 - undy3us WM TPAHCIJIAaHTALUS 3TUX KJIETOK )KUBOTHOMY.

6. OcHOBHBbIE HaIllpaBJIEHUA pa3BUTHUA OHMOTEXHOJIOTHH B IMpOU3BOACTBE MIPOAYKIIUH
’KNBOTHOBO/ACTBA.



[IpaBusibHBIN O0TBET: OCHOBA GUOTEXHOJIOTUU — 3TO reHeTu4YecKas (KJeTouyHasi)
VHXXeHepusl U 6MOXUMHUs. Pa3aBuTHe KJI€TOUHOW MHXXeHEPUHU CUUTAETCA Ha JaHHbIH
MOMEHT OJJHUM U3 CaMbIX EPCIEKTUBHbBIX HANPaBJIeHUH.

YdyeHble NPOBOAAT KyJIbTUBHPOBaHUE KJ€TOK MUKPOOPIraHU3MOB, PAaCTEHUH U )KUBOTHBIX,
OCYLLeCTBJIIOTCA TaKMe MaHUIYJIAL MY, KaK CJIMSAHNE KJIeTOK JIM00 nepecajika

OpPraHou/I0B.
OCHOBHbIMU HANPABAEHUSIMU PA38UMUS 6UOMEXHO/102UU CHUMAIOMCS:

. CO3/laHHe HOBBIX BU/I0B MPOJAYKTOB MUTAHHUS U *KUBOTHBIX KOPMOB, IPOU3BO/[CTBO
UX;

. BbIBeJleHH e HOBbIX LITAMMOB M0JIE3HbIX MUKPOOPTAaHHU3MOB;

. CO3/laHH e HOBBIX OPO/, )KUBOTHBIX;

. BbIBeJleHHe HOBBIX COPTOB pacTeHUH JIJis1 0becriedeHUsI MPOYHOM KOPMOBOM 0a3bl;
. CO3/laHve U IPMMeHeHMe NPenapaToB M0 3alllUTe paCTEHUN OT 60Jie3HEN U
BpeauTesIel;

. NpUMeHeHUe HOBbIX OMOTEXHOJIOTUYECKHUX METO/A0B 10 3al[ATE OKPYKaoIen
cpejbl.

KpOMe 3TOro, aKTUBHO pa3BHUBA€TCA HAallpaBJIEHHUE O6H0JIOTUYECKH aKTUBHBIX COe,ELI/IHeHI/Iﬁ
C IOMOILIbIO MUKPOOPIraHHU3MOB U KYJIbTUBUPYEMBIX 3YKAPHUOTUYECKUX KJIETOK. Cro,aa
BXOJAT Cl)epMeHTbI, BHUTAMHUHBI, a TAKXX€ TOPMOHBbI U AHTUOUOTUKH.

7. Ha3oBHUTE OCHOBHBIE METO/Ibl KJIETOYHOW UHXKEHEPUH.
[IpaBusibHBIN OTBeT: OCHOBHbIE METO/ bl KJIETOYHOU MHXXEHEPUU:
e ruOpUAU3aLUA 6AKTepHUaAIbHBIX KJIETOK
e TUOpUAM3ALUA COMATHYECKHUX KJIETOK,
e I[epecazika siiep COMaTUYEeCKHUX KJIETOK B 3HYKJIEUPOBaHHbIe AULEeKIeTKHY;
e [0Jly4YeHHe FTOMO3UTOTHBIX JUIIJIOUJHBIX IOTOMKOB,
® (O3/laHHe NapTEeHOreHeTUYeCKUX KUBOTHBIX.

8. [losmMnenTuA COCTOUT U3 CJEAYIOLIMX aMUHOKHUC/IOT: JIM3UH — BaJIMH

- CepUH - I'JIyTaMUHOBAA KUCJIOTA.

Onpepenute cTpykTypy ydyactka JJHK, kogupywolero ykasaHHbIU NOJIUIENTHL,

[IpaBUJIbHBIN OTBET:

JlaHa nocsen0BaTe/IbHOCTb aMUHOKUCJIOT B osivnentuze. [lo 3TuM cBejeHUAM HETPYAHO

yCTaHOBUTHb cTpoeHUe U-PHK, KoTopasa ynpasisijia cMHTE30M AaHHOro noJsunentua. I[lo

TabsMLe (Tabs. 1) reHeTUYEeCKOro KoJla HaX0UM CTPYKTYpy TpHUILIeTa AJs Ju3uHa (AAA),

BasivHa (I'YY), cepuna (YLY) u rinyramunoBoi kucaothl (['AA). [logo6paB Kogupyome

Tpumietsl, coctaBaseM U-PHK gua ganHoro nonunentupa: AAAT YYVYIIYTAA. [lo uenoyke

u-PHK moxxHO BoccTaHoBUTH yyacTok uenu /JIHK, ¢ KoTopoil oHa cHHMaziack. Ypauui

BcTaBas npotuB ajgeHuHa /[HK, ryaHuH - npotuB uurtosvHa u T.4. CiefoBaTesbHO,

y4acTok uHTepecywuei Hac nenu JIHK 6yzeT uMeTs cienyroiee cTpoeHue:
TTTHAAATALTT

Ho JAHK cocrout w3 AByx uenoyek. 3Hasd CTpOeHUEe OJHOM ILeNH, MO MNPUHLUIY

KOMIIJIEMEHTAPHOCTH JOCTpanBaeM BTopyw. llenmkom ydactok asyxuenodeyHou /[IHK,

KOJWPYIOIIMN JTaHHBIU NOJUNENTH, Oy eT UMETh CIeAyI0llee CTPOEHUE:

TTTUAAATALTT

AAATTTTUTIrAA



Ta6snna 1 - Tabuaua reHeTHYECKOro Koia

Mepeoe Bropoe ocHoBaHWe Tpetbe

OCHOBaHUWe v (A) u(r) A(T) Y (A) u(r
®EH CEP TMP umc Y (A)

viA) OFH CEP TMP umc L (r)
NEN CEP = - A(T)

NEN CEP - TPU r(u)

NEN MPO rmc APT Y (A)

1 (r ﬂEE1 MNnPO rmc APT L (r)
NEN e rmc APT A(T)

NEN MNnPO Tmc APT ru)

WNE TPE ACH CEP Y (A)

A(T) WNE TPE ACH CEP L (r)
WNE TPE N3 API' A(T)

MET TPE 3 APT r(u)

BAN ANA ACI rnn Y (A)

r(u) BAN ANA ACI rnn L (r)
BAN AJTA rny rnn A(T)

BAN ANA mny rnn r(u)

Mpasuna nonb3osaHusa Tabauueid: nepsblid HyRNeoTus, B TpunneTe BepeTca U3 nesoro
BEPTUKA/NIHOTO PASA, BTOPOI — U3 BEPXHETO FOPU3OHTANLHOTO PAAA U TPETU — M3 NPaBoro
BEPTUKANbHOTO. Tam, rfie NepecerkyTca IMHUK, MAYLIME OT BCEX TPEX HYKNeoTMAoB, U ByaeTt
Ha3BaHME HYKHOWN aMUHOKMCIOTBI.

OkoHuaTe/ibHble  pe3ysbTaTbl 00y4yeHUs (POpMHUpPOBAHHUS KOMIETEHLUN)
onpezesAlTCA NOCPeACTBOM IepeBoja 0a/lsiIoB, HaOpaHHBIX CTYJEHTOM B Ipolecce
OCBOEHHS JUCLUIIMHDI, B OL[€HKU:

- 6a30BbIl ypoBeHb CHPOPMHUPOBAHHOCTHU KOMIIETEHIIMM CYHUTAETCS JOCTUTHYTBIM €ecJd
pe3yJibTaT o0O0ydyeHUs] COOTBETCTBYET OIlleHKe «yJoBjeTBopuTesbHo» (50 g0 64
PEUTHHIOBBIX 6AJIJIOB);

— NOBBIIIEHHbI ypOBeHb CHOPMHUPOBAHHOCTH KOMIIETEHLIUM CYUTAETCH JOCTUIHYTHIM,
ec/id pe3yJibTaT 0Oy4YeHHUsI COOTBETCTBYeT OIleHKaM «xopouio» (65-85 pelTHHrOBBIX
6aJ1J10B) ¥ «OTJIU4YHO» (86-100 peTUHTOBbIX H6AJIJIOB).

4 TIOPAJOK INPOBEJAEHUSA OBTOPHOM
MPOMEXKYTOYHOM ATTECTALIUHA

dopMa NpoMeKyTOYHOU aTTeCTal MU 110 AUCLUILINHE IK3AMEH.

[lToBTOpHAasA NpoMeXyTO4YHas aTTecTalus 1o AMCLUIIJIMHE IPOBOJAUTCH C
MCI0JIb30BaHUEM 3aJJaHUH /1/151 OLleHKH CGOPMUPOBAHHOCTH KOMIIeTEHLIMH Ha 6a30BOM
YPOBHE I10 BCEM MOAYJIAAM, BXOAALUM B CTPYKTYPY AUCLUIIMHBI 32 CEMECTp, 10 UTOraM
KOTOPOTO CTY/EHT UMeeT aKaJleMUYeCKy0 3a/J0/>KEHHOCTb.

[Ipumevarue:

Jlono/IHUTe/IbHble KOHTPOJIbHbIE UCNIBITAHUSA IPOBOAATCSA [l CTY/IEHTOB,
HabpaB1Kx MeHee 50 6aJ1710B (B cOOTBETCTBUH C «Ilo/10’)keHHEM O MOZyIbHO-
PEUTHHTOBOM CUCTEMEY ).

OuneHoYHble MaTepHUaJibl U Cpe/CTBA IPOBeAeHUA NOBTOPHOM IPOMEXKYTOYHOM

aTTecTanum
Bonpocs! A/151 npoBeieHUs cobecel0BaHUS:
1. [ToHATHE 0 MUKPOOMOTEXHOJIOTUH, HAIIPABJICHUS MUKPOOUOTEXHOIOT HH.
2. MukpoOHOTEXHOIOT U B )KUBOTHOBOJICTBE. Ee 1enu. 3a1a4u 1 posib B MHTEHCU(UKALIH
OTpacJii KUBOTHOBOJICTBA.
3. KTo 1 ¢ kakoli 11e51bI0 BIIEpBbIE IPUMEHHIT TEPMUH «MUKPOOUOTEXHOIOTUS»
4. OCHOBHBIE 3Talbl PA3BUTUA MUKPOOHOTEXHOJIOTHU. CBSA3b MUKPOOHOTEXHOJIOTHH C

T€HETUKOU, MOJICKYJIIPHOHN OMOJIOTHEH, MUKPOOHOJIOTHEH U IPYTUMHU HayKaMH.
S. Henu 1 3amaun MUKpOOMOTEXHOJIOTMH HA COBPEMEHHOM JTarle.



6. Kakue Hay4dHble IEHTPHI B HAIlICH cTpaHe U 3a pyOe:KOM 3aHUMAIOTCS TpodJieMaMu
MHUKPOOHMOTEXHOJIOTHH U MX Pa3padOTKH.

7. Kaxkoe Guonorndeckoe siBIEHUE, CTABIIEe OCHOBOW MPOMBIIIIICHHON
MHUKPOOMOTEXHOJIOTHH, OTKpbUT neTepOyprekuii akagemuk K.C. Kupxrod.

8. OTKpBITHE KAaKOTO AaHTUOMOTHKA TO3BOJIMIIO HaJaJUuTh MPOMBIIUIEHHOE IPOU3BOJICTBO
JIEKapCTBEHHBIX BEILECTB, MPOAYLIUPYEMBIX MUKPOOPTaHU3MaMHU.

9. KTo 1 B kakom roay n300pEn MUKpPOCKOII.

10. Kaxkue yaénpie onucaiu CTpyKTypy A€30KCUPUOOHYKIEMHOBOW KUCJIOThI, HA3BaHHON
st kpatkoctu JJHK.

11. I'ne u kem Obu1a oTyueHa nepBas pekomOunanTHas JJHK (cobpannas u3 gacteit,
MPUHAJJISKAIINX Pa3HBIM OpraHU3MaMm).

12. KTo0 npoBén ycrnemHplii nepeHoc 4eI0BEUYECKOro I'eHa B IIa3MUAY KUIIEYHON NaOUKH.
13. Kto paszpaboran MeTos mpou3BOACTBA MOHOKJIOHATBHBIX aHTUTE].

14. B d4ecTh KOro Ha3BaH METO/ ONPEEICHUS IEPBUYHOM MTOCIEI0BATEILHOCTH
HYKJIEOTHI0B MOJIEKYJIbl HyKJIenHOBBIX KuciioT [JHK u PHK.

15. Kaxoe nepsoe I'M nomaliiiHee )KMBOTHOE MOSIBUJIOCH HA aMEPUKAHCKOM PBHIHKE.

16. HazoBuTe mnenp 1 3a1a4u MUKPOOHMOTEXHOIOTHHU KaK HayKH.

17. OxapakTepu3yiTe HCTOPUUECKUE 3TAIBI PA3BUTUS MUKPOOHOTEXHOIOTHH.

18. 3apyOekHbIE M OTCUECTBEHHBIC YYCHBIC, BHECIIME OOJBIIION BKJIAL B pa3BUTHE
MHUKPOOHOTEXHOIOT HH.

19. XapakTepHbIe 0COOCHHOCTH OMOTEXHOJIOTHYECKUX MPOIIECCOB.

20.  KaxoBbl OCHOBHBIEC HAlPaBJICHUS PA3BUTHSI METOI0B MUKPOONOTEXHOIOTUHU?

21. Pe3ynbTaThl OMOTEXHOIOTHUECKUX UCCIEAOBAaHUHN B )KUBOTHOBOJICTBE.

22. OcHOBHBIE 00BEKTHI MUKPOOHMOTEXHOJIOTHH.

23. Kakve mnpusHaku TOJIOKEHBI B OCHOBY KIACCH(PUKAIMK OHOJOTMUYECKHX CHUCTEM H
00BEKTOB, HCIIOJIb3YEMbIX B MUKPOOMOTEXHOJIOTUU?

24, Kakue opranu3mMbl OTHOCSTCS K IPOKapuoTam?

25. Kto m B kxakoM rogy cozjaj KJIE€TOUHYIO TeopHuio? OCHOBHBIE MOJOKEHHUS KIETOYHON
TEOpUH.

26. CrpoeHue u pa3MHOXKeHUE BUpPYcOB. MMeroT m BUpychl KieTouHoe cTpoeHue? Kaxue
BHUPYCHI Ha3bIBAOTCA OakTepruodaramu?

217. Crpoenue 6akTepuii. B uem BeipaskaeTcs poCcT MUKPOOPTraHU3MOB?

28. Yem mpeacTaBieH TEHETHMUECKHH ammapaT B OakTepuaibHON kKieTke? CTpoeHue u
THUIIBI TUIA3MU.

29. CtpoeHre >yKapHOTHYECKOW KIJIETKH MO COBPEMEHHBIM JAaHHBIM.

30.  Crpoenue u pyHKIIMH MEMOpPAHHBIX OPraHOMIOB.

31. Crpoenue u GpyHKIIMH HEMEMOpPaHHBIX OPTaHOUIOB.

32.  Kaxkue opranoufpl 3yKkapuoTudecko kinetku coaepxar JHK?

33. Yewm 00yCIIOBIEHBI pa3INUUs B CTPOCHUU MEMOPAH Pa3HBIX OMOJOTHUYECKHX OOBEKTOB?
34. Crpoenue sipa. XUMHUECKUI cOCTaB, CTPOEHUE U (PYHKIIMHA XPOMOCOM.

35. CXOJICTBO M pa3Iuyue B CTPOCHUH PACTUTEIHLHON U dKUBOTHOM KJIETOK.

36. CXOJCTBO M pa3nuyue B CTPOCHUH KJIETOK IMPOKAPHOT U HYKAPHOT.

37. OCcoOEHHOCTH CTPOCHUS U ICJICHUSI COMAaTHUYECKUX U TTOJIOBBIX KJIETOK?

38. OCHOBHBIE TUTATEIBHBIE CPEb, UCIOIb3YyEMbIE /Ul KYJbTUBUPOBAHUS KJIETOYHBIX
KYJBTYD.

39. OxapakTepu3yiiTe OCHOBHBIE (ha3bl IUKJIA PA3BUTHS KYJIbTYphl OaKTepHil.

40. Knaccudukanus KI1€TOYHBIX KYIBTYP.

41.  JlaiiTe XapaKTepUCTHKY IPOIECCY HEMPEPHIBHOTO KYIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
42. YTo Takoe CUHXPOHHBIE KYJIbTYphl OaKTepHii?

43. Yto Takoe TOTUTIOTEHTHOCTH?

44, KakoBbI mpuunHbI BO3HUKHOBEHUST AU((HEPEHITMPOBAHHBIX KIIETOK.

45. KakoBa 11€71b KJIOHUPOBaHUSA?

46. YeMm oTnMyaeTcs KJIOH OT YACTOU JTUHUU?

47. Kaxue ocHOBHBIE ATalnbl BKIIOYAET IPOLIECC KIOHUPOBAHUSI JKUBOTHBIX ?



48.

Ha xakux CTaudgX pa3BUTUSA 3M6pI/IOHOB BO3MOXXHO HCIIOJIb30BAHUC UX SAACP 1A

KJIOHUpOBaHUs?

49.  Tloyemy AJis MONy4EHHUSI TOMO3UTOTHBIX TOTOMKOB HEOOXOMMO OTLIOIOTBOPEHUE
SIMIIEKIIETKU ?

50. CTBOJIOBBIE KJIETKH U MEPCIIEKTUBBI UX MCIIOJIB30BAHMS B MUKPOOHOTEXHOIOTHH
51. XUMHYECKUH cocTaB U pU3UKO-XxuMHudeckue cBoiictra JIHK

52. ®opmsl Mosiekyst JTHK.

53. CBOICTBa T€EHETUYECKOr0 KOJIa.

54, Cnoco6s1 nomydyenust JJTHK.

95. Pennukanus JIHK y npokapuor

56. Permukarus JIHK y sykapuor.

o7. CtpyKTypa U KCIIpeccus reHa pOKapHoT.

58. CTpyKTypa 1 SKCIpeccHs TeHa SyKapHoT.

59. Buast penapaunu JJHK.

60. Mexanusm u Buasl penapanun JJHK.

61. T'eHHas u reHeTUYECKass MHXCHEPUSI.

62. Pons pectpukras, nmuras, pesepras?

63. Xumuueckuit cunre3 JJHK.

64. MeToa «BEKTOpa» U €ro UCII0JIb30BAHUE B TEHHON MH)KEHEPHH.

65.  MeToa KIOHUPOBAHMS TEHOTHUIIOB.

66. PexoMOWHAHTHBIE TLIa3MUEL.

67. dopmMupoBaHUE TEHETUYECKOTO arlapara B MPOIEeCcCe OHTOTeHe3a.

68. ['eneTndeckast mpupoa TPAHCTEHHBIX JKUBOTHBIX.

69. MeTtoibI TepeHoca TeHOB MIICKOMTUTAOIIUX.

70. OcHoBHbIe 3Tanbl MUKponHbekinu JJHK B mpoHykieyc 3urotsl AJist HoJIy4eHust
TPAHCTEHHBIX MBIIIECH U CEIbCKOXO03HCTBEHHBIX JKUBOTHBIX Pa3HBIX BHUJIOB.

71. [TepcrieKTUBBI UCTIOIB30BAHUS TPAHCTEHHBIX JKUBOTHBIX VISl IOBBIIICHUS

3¢ (HEKTUBHOCTH CENEKIIMOHHOTO Mpoliecca

12. Bunbr pa3sMHOKEHUS KUBOTHBIX.

73.  buonormueckne 0COOCHHOCTH Pa3MHOXKEHHS CETbCKOXO3SICTBEHHBIX KUBOTHBIX.
74. OcHOBHBIE MPUHIIUIIBI BOCITPOU3BOJICTBA KPYMHOIO POraToro CKoTa

75. MeTto1bl OLIEHKU IIJI0OJJOBUTOCTH KOPOB

76. ["'opMoHaIbHAS PETyJIALHS T0JI0BOM (YHKIIUHA KOPOB

77. 3HaueHHE MCKYCCTBEHHOTO OCEMEHEHHUS UM €ro BIIMSHUE HAa TeHETHYECKUU Mporpecc
HOMYJISIIIUU

78.  IlomydeHue, OlleHKA U XpaHEHHUE CIIEPMBI

79. OCHOBHBIE 3Tarbl TEXHOJOTHH TPAHCIIAHTAIIMHA YMOPHOHOB.

80.  llenm nmpuMeHEHUs TpaHCIUIAHTAIMKA HYMOPHOHOB.

81. OcHoBHBIE TpeOOBaHUS, IPEABIBIIEMbIC K JOHOPAM MPHU UX 0TOOPE.

82. MeTobI OIIEHKH YMOPHOHOB.

83. Cnioco0ObI XpaHEeHHST IMOPHUOHOB.

84.  BnusHue MMMYHHOM CHCTEMBI JOHOpPA M pelunueHTa Ha 3 peKTuBHOCTD
TpaHCIIAaHTAIlMK SMOPUOHOB.

85.  OCHOBHBIE ATaIbI OIUIOIOTBOPEHHUST OOLIUTOB iN VItro.

86. CylItHOCTh KananuTaluy CIIepMUECB

87.  Merosl onpeneneHus ojia paHHUX YMOPHOHOB.

88. MeToap! TOJTy4eHHS UACHTUYHBIX MOHO3UTOTHBIX OJIM3HEIOB.

89.  Xpanenue noja0BUHOK 3MOpHOHOB. [Iporiecchl, mporcxoasime npy NEpBUIHOM U
BTOPUYHOM XHMEpPHU3ME.

90.  MeToBI MONTYYCHUS XUMED.

91. [TpakTHyeckoe UCIOIb30BaHUE XUMED, UX 3HAUCHHUE AJIs )KUBOTHOBOJICTBA.

92.  Ompenenenue u peryssius moja

93. OmI010TBOPEHHUE SIMIIEKIIETOK 1N Vitro



Tao6auna 11 - Kputepum oueHk cGOpMHUPOBAHHOCTH KOMIETEHIIUM

Ko 1 HauMeHOBaHMe MHIMKATOPA LOCTHKEHUS
KOMIIETeHI MU
(4acTu KOMIETEHLIUH)

KpuTepuu onieHMBaHUs
cpOpPMHUPOBAHHOCTH KOMIIETEHI[UU
(4acTu KOMIETEHIIMH)

Ha 6a30BOM YpOBHE

COOTBETCTBYET OLEHKe
«yIOBJIETBOPUTENBbHO» 50-64% oT
MaKCHMaJIbHOTO 6aJjLia

I[IKoc-1

U/A-1 nKoc-1 3HATh: Buosoruyeckne M X03AHCTBEHHBIE

OCOGEHHOCTM  pasHbIX  BHJOB  CEJbCKOXO3HCTBEHHBIX
MUBOTHBIX.
UJA-2 n1nKoc-1 YMeTb: [lob30BaTbC  3JIEKTPOHHBIMH

MHGOPMALMOHHO-aHAJIUTUYECKUMH pecypcaMy, B TOM 4HC/Ie
npodUIbHBIMU 6aszaMu JIAHHBIX, IpOrpaMMHBIMU
KOMILJIEKCAMHM IpU CcOOpe HCXOJHOM HHOpMalMUM U NpHU

paspaGoTKe TEXHOJOTMH COJePXKaHUA W  pa3BefleHUs
Ce/IbCKOXO03AMCTBEHHBIX }KUBOTHBIX
UA-3 nkoc-1  BuiageTb:  KonTposb  peanusaunuu

pa3pa60TaHHbIX IJIAHOB W TEXHOJIOTHH CoAepKaHUA U
BOCIIPOMU3BOACTBA CeJIbCKOX03sIMCTBEHHBIX >KUBOTHBIX

3HaeT OCHOBHble TeOopeTUYecKue
NOJIOKEHHUSA M3y4aeMoro Kypca;
npu OTBeTax Jl0IlyCKaeT
MaJIoCyllleCTBEHHbIE IOTPELIHOCTH,
VCKaXKeHUs JIOTUYECKOH
1oc/1e/0BaTeJbHOCTH npu
M3JI0KEHUH MaTepuasia, HETOYHYIO
apryMeHTaluIo TeopeTH4YeCcKUx
MOJIOKEHU U Kypca; BJazeeT
OCHOBHBIMH NpUHLHIIAMU
yIpaBJieHUs  TEeXHOJIOTUYEeCKUMH
1poleccaMy B KOHEBOJICTBE.
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