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@DOoH/, OLIEHOYHBIX CPe/CTB MpeiHa3HaueH [i/isl OLleHWBaHUs C(OPMUPOBAHHOCTH KOMITETEHLUU
1o aucturiiHe «MHUKPOOUOTEXHOIOTUsI» /IS CTYZEHTOB HaripaBjieHus ToroToBku 36.03.02
3ooTexHus TPOGuUIIs MOArOTOBKU «I['eHeTHKa, CesleKIusi U OMOTeXHOIOTHSI )KUBOTHBIX» OUHOU U
3a0uHOM (hopM 0OyUeHHsl.

CocTaBuTe/b:

npeniogasaTesb Kasakos JImutpuii CepreeBuy

ﬂ.MI/ITpVI ﬁ MoanvicaHo udpoBoii NogNMCbIo:
OmuTpuin CepreeBny Kazakos

CepreeBiny Kazakos :2026.04.23 08:30:50 +03'00'
P Hara N /Kazakos /I.C./

@OoH/, OLIEHOUHBIX CPe/ICTB YTBEPXKJeH Ha 3acejaHuu Kadepbl YaCTHOUM 300TEXHWH, Pa3BeeHuUs
U TeHETHKU

[Tpotokos Ne 10 oT «23» ampesns 2026 r.

Ha,D,e)Kﬂ,a MoanucaHo unpposomn
noanucbto: Hagexaa
CepreeBHa CepreesHa bapaHoBa
5 [Mata: 2026.04.23 08:31:13
3aBezyromuii Kadegpor _ PaPaHosa +0300 /Bapanosa H.C./

CorJ/iacoBaHo:

[Tpencenarens MeTOAMUECKONM KOMUCCUM (PaKy/IbTeTa BeTepUHAPHOM MeJULIMHBI ¥ 300TeXHUU

AHacTacusa . )
MoanncaHo UMPpPOBOI NOANUCHIO:
CepreeBHa Anacracna Cepreesra CMOpUKoBa
[lata: 2026.05.07 16:32:35 +03'00"
CmopuKoBa

/CmopukoBa A.C./

ITpoTtokoa Ne 3 oT «07» Mas 2026 r.



ITacnopT ()oHJa OIEHOUHBIX CPe/ICTB

HarpasyeHue noarotoBku: 36.03.02. 3o0TexHus

npou/Ib MoAroToBKY «I'€HeTHUKA, CeJIeKIUs U OMOTeXHOJIOTHSI YKUBOTHBIX»

JuctumnmuHa: MUKpOOHMOTEXHOJIOTHS

OYHOM 1 3a04HOM (OpPM 00yUeHUs

Tabmuna 1
No KonTponupyemeie KonTponupyembie | KonmnuectBo | [[pyrue onieHOYHBIE CpECTBa
/i TUTAKTHYECKHE KOMIIETCHITNH TECTOBBIX BU]I KomuectBo
€IMHUIIBI (unu e€ yacTH) 3a/laHui BOIPOCOB

1 3HayeHue [MKoc-1 26 CobecenoBanu
MHUKpPOOUOTEXHOJIOTUN e 20
B UHTEHCU(PUKAITUU
KUBOTHOBOJICTBA

2 MounekynsipHbie [TKoc-1 40 3amura
OCHOBBI MPAKTUYECKUX 11
HACJICJICTBEHHOCTH pabot

3 I'eneTnyeckas u [TKoc-1 33 TectupoBanue 19
KJICTOYHAs] MH)KCHEPHSI

4 buonornueckue ITKoc-1 3amura
0COOEHHOCTH MPAKTUYECKUX
BOCITPOM3BEICHUS pabor 13
KPYITHOT'O POTaTOro
CKOTa

5 CoBpemMeHHbIE ITKoc-1 33
MHUKPOOHUOTEXHOJIOTUH CobecenoBanu
B BOCIIPOM3BO/ICTBE U e 19
CEJIEKITUH KPYITHOTO
poraToro cKota

6 [lepcriekTHBBI [TKoc-1 33 TectupoBanue
pa3BUTHUS
MUKpPOOHOTEXHOJIOTUN 14
B CEJIEKIUU U
BOCIIPOU3BOICTBE
KUBOTHBIX

7 MukpoOuoTexHoaorus [TKoc-1 33 PedepartuBnas 17
KOPMOBBIX NPENapaToB pabota

8 MukpoOuoTexHoIorus [TKoc-1 40 TectupoBanue 17
1 6no0e30macHOCTh

Bcero: 238 122

*KonTponmpyemast AuIaKTHYECKas €IMHUIIA COBIaaeT ¢ pa3aenamu (temamu) PITJ] m. 5.1.1




1 OIIEHOYHBIE MATEPHUAJIbI, HEOBXOJUMBIE /IJIsI OIEHKW 3HAHUIA,
YMEHWW 11 HABBIKOB JIEATE/ILHOCTH B ITPOIIECCE OCBOEHUSI

ANCHOUITVINHBI
Tabmuia 2 — @opmupyeMble KOMIIETeHIUU
OrieHOYHBIE
Kop n HaumeHoBanue | Koz 1 HauMeHOBaHKe UHAUKATOPA JOCTUKEHUS MATEDHALLL
KOMIIeTeHL|UU KOMITeTeHIIMH (4acTy KOMIEeTeHLIUN) b
U CpeficTBa

Tema : 3HaueHNe MUKPOOHOTEXHOJIOTHH B UHTEHCU(UKALIUN

JKMBOTHOBO/JICTBA

[1Koc-1 YnpaBnenue
TeXHOJIOTHYeCKUMU
Tripoliieccamu
CoJlep>KaHus U
BOCTIPOM3BO/ICTBA
CeJIbCKOXO3IMCTBEHHBIX
SKUBOTHBIX

M/-1 nKoc-1 3HaTh: Buosornueckye 1 X039HCTBEHHbIE
0COBEHHOCTH PasHbIX BHJOB CEJbCKOXO3HCTBEHHbIX
JKMBOTHBIX.

N-2 nkoc1 YMeTb: Ilo/mb30BaThCsi 3/1€KTPOHHBIMU
MH(POPMALMOHHO-aHAIUTHUECKUMH  PECYPCaMi, B TOM
uncsie IPodUIbHBIME 6a3aMU [JaHHBIX, TPOrPAMMHBIMU
KOMITIEKCAMU TIpY cObope UCXOJHOW MH(GOPMAaLUU U TIPU
paspabOTKe TEXHOJOTMM COJEPKAHUS W DasBeeHus
Ce/IbCKOXO03SMCTBEHHBIX KUBOTHBIX

N A-3 nxoc-1 BiiageTsb: Koutposs peanusauu
pa3paGoTaHHbIX IIAHOB U TEXHOJIOTUI COePKaHUs U
BOCIPOM3BO/ICTBA CEMbCKOXO3SMCTBEHHBIX KUBOTHBIX

CobecenoBaHue

Tema : MOJ'IGKy.]'IHpHBIe OCHOBBI HACJICACTBCHHOCTHU

[1Koc-1 YnpaBnenue

MN-1 nikoc-1 3HaTh: Brosiornueckue u X03siCTBEHHbIE
0COBEHHOCTH PasHbIX BHJOB CeJIbCKOXO3HCTBEHHbIX
JKMBOTHBIX.

TeXHOJIOTHYeCKUMHU NA-2 nxoc1 YMeTb: Ilo/b30BaThCsi 371€KTPOHHBIMH
rporieccamu MH(OPMAIMOHHO-aHaTUTHUYECKMMH PeCypcaMd, B TOM 3amura
COepIKaHYs 1 yucie podUILHEIMA Ga3aMu /IQHHBIX, TIPOTPAMMHBIMHU MPAKTHUECKHX
KOMIUIEKCAMH TIpY cO0pe UCXOAHON MH(OPMALUK U TIpU
BOCHPOH3§OACTB3 pa3paGoTKe TeXHOJOTUM COJEPKaHus W pasBeleHus pabot
Ce/IbCKOXO03sIUCTBEHHBIX | cejbCKOX03AHCTBEHHBIX )KUBOTHBIX
JKUBOTHBIX N A-3 nkoc-1 BiiageTsb: Koutposs peanusaimm
pa3paGoTaHHBIX IJIAHOB ¥ TEXHOJIOTUH COZePIKaHusI U
BOCIPOM3BO/ICTBA CETbCKOX03AMCTBEHHBIX JKUBOTHBIX
Tema : [ eHeTHueckas U KJIeTOYHAA HHXXCHCPUA
M /I-1 nKoc-1 3HATh: Brosoriueckre U X03sHCTBEHHbIE
0COGEHHOCTY pasHbIX BHJOB CeIbCKOXO3AHCTBEHHBIX
[TKoc-1 YnipaB/ieHHe | )XMBOTHBIX.
TeXHOJIOTHYeCKUMHU NA-2 nxoc1 YMeTb: I1o/b30BaThCsi 371€KTPOHHBIME
rporieccamu MH(POPMALMOHHO-AHAIMTHIECKUMH PeCypCaMi, B TOM
COpepKaHNs U ypcie IpoQUILHEIMA GazaMu ZIAHHBIX, TIPOTPAMMHBIMHU TecTipoBaHHe
KOMIUIEKCaMH TIpu c6ope MCXOAHOM MHPOPMALMH M [IPH
BOCTIDOM3BO/CTBA pa3paboTKe TeXHOJIOTMM COZep/KAaHUs U Pa3BeleHus
Ce/IbCKOXO3AMCTBEHHBIX | cesbCKOX03SHCTBEHHBIX )KUBOTHBIX
JKUBOTHBIX MNA-3 nxoc-1 BiiageTts: Koutposs peanusarmm

pa3paboTaHHBIX MJIAHOB U TeXHOJIOTUH COZlepKaHUs U
BOCITPOM3BOZICTBA CEJIbCKOXO35IMCTBEHHBIX )KUBOTHBIX

Tema : buonornueckue 0oCOOEHHOCTH BOCIIPOU3BCACHUS KPYITHOT'O

poraTtoro CKoTa

[1Koc-1 YnpaBneHue
TeXHOJIOTUUYEeCKUMU
Tripolieccamu
cofiep>KaHus U
BOCITPOU3BO/ICTBA
CeJIbCKOX03MCTBEHHbBIX
JKUBOTHBIX

M I-1 nKoc-1 3HaTh: Brosorkueckue U X03sHCTBEHHbIE
0COGEHHOCTH Pa3sHBIX BHJOB  CENbCKOXO3SIACTBEHHBIX
KUBOTHBIX.

N-2 nkoc1 YMeTb: Ilo/b30BaThCsi 3/1€KTPOHHBIMU
MH(OPMALIMOHHO-aHA/IMTHYECKUMU  PeCypcamy, B TOM
uncie npoQUIbHBIMK 6a3aMi JaHHBIX, POrPAMMHBIMH
KOMIUIEKCaMH 1p1 cGope UCXOAHOM MH(OpMaLiy 1 NpH
pa3paGoTKe TEXHONOTMH COAEPXKAHUSI ¥ pasBeeHUs
CeNbCKOXO3SIHCTBEHHBIX )KUBOTHBIX

3amura
MPAKTUIECKUX
pabor




N A-3 nxoc-1 BiiageTts: Koutposs peanusarmm
paspaboTaHHbIX TIAHOB U TEXHOJIOTHI COflepyKaHus 1
BOCMPOM3BO/ICTBA CEMbCKOXO03AMCTBEHHBIX KUBOTHBIX

Tema : CoBpeMEeHHbBIE MUKPOOHMOTEXHOJIOTHH B BOCITPOU3BOJICTBE U
CEJICKLIMU KPYIIHOI'O POraroro CKOTa

[1Koc-1 YnpaBnenue
TeXHOJIOTUYeCKUMU
ripolieccamu
COoJIep)KaHus U
BOCTIPOM3BO/ICTBA
CeJIbCKOXO3IMCTBEHHBIX
>KUBOTHBIX

M /-1 nKoc-1 3HaTh: Buosornueckye 1 X039HCTBEHHbIE
0COBEHHOCTH PasHbIX BHJOB CeJIbCKOXO3HCTBEHHbIX
JKMBOTHBIX.

MN-2 nkoc-1 YMeTb: T10/b30BaThCs 3/1€KTPOHHBIME
MH(POPMALMOHHO-aHAIMTHUECKUMU  PECYPCaMi, B TOM
urcsie IPOGUIBHBIMA 6a3aMHU [QHHBIX, [POrPAMMHBIMU
KOMIIIEKCAMH NP C60pe MCXO/HON MHGOPMALUK U TIpU
paspabOTKe TEXHOJOTMM COJEP)KAHHUsSI W PasBefeHHs
CeJIbCKOXO03SMCTBEHHBIX JKUBOTHBIX

N A-3 nxoc-1 BiiageTs: Koutposs peanusarmm
pa3pabOTaHHBIX TJIAHOB U TEXHOJIOTHI COfiep)KaHusl 1
BOCIPOM3BO/ICTBA CEMbCKOXO3SMCTBEHHBIX KUBOTHBIX

CobecenoBaHue

Tema : HepCHeKTI/IBH Pa3BUTHA MI/IKpO6I/IOTeXHOHOFI/II/I B CCIICKIIMHU U

BOCITPOM3BOJACTBEC JKUBOTHBIX

[1Koc-1 YnpaBnenue
TeXHOJIOTUYEeCKUMU
Trpoliieccamu
cofiepyKaHus U
BOCTIPOM3BO/ICTBA
CeJIbCKOXO3IMCTBEHHBIX
SKUBOTHBIX

MN-1 nikoc-1 3HaTh: Brosiornueckue u X03siCTBEHHbIE
0COGEHHOCTH DAa3HbIX BHOB CeIbCKOXO3SMCTBEHHBIX
JKMBOTHBIX.

NA-2 nkoc1 YMeTb: Tlonb30BaThCst 3/€KTPOHHBIMH
UH(OPMAIMOHHO-aHAIATUYECKAMU  PECYpPCaMH, B TOM
yrcie NpoGuIbHEIMU GasaMy JaHHBIX, MPOrPaMMHBIMH
KOMITIEKCAMU TIpY cbope UCXOJHOW MH(GOPMALUU U TIPU
pa3paboTKe TEXHOJOTUH COZIePKAHUS U Pa3BefleHus
CeJIbCKOXO3SHCTBEHHBIX KUBOTHBIX

MNA-3 nxoc-1 BiiageTtsb: Koutposs peanusarmm
pa3paboTaHHbIX [JIAHOB U TEXHOJIOTUH CO/IepXKaHus 1
BOCTIPOM3BO/ICTBA CEJIbCKOX03AMCTBEHHBIX JKUBOTHBIX

TecTtupoBanue

Tema : MUKpOOHOTEXHOIOTHSI KOPMOBBIX ITPENApaToB

[1Koc-1 YnpaBneHue
TeXHOJIOTUYEeCKUMU
rpoiieccaMmu
cofiepyKaHus U
BOCITPOU3BO/CTBA
CeIbCKOX03HCTBEeHHBIX
>KUBOTHBIX

M A-1 nKoc-1 3HaTh: Buonoruueckue 1 X03HCTBEHHbIE
0COOEHHOCTH pasHbIX BUIOB CelbCKOXO3AHCTBEHHBIX
JKUBOTHBIX.

N-2 nKoc1 YMeTb: Ilo/b30BaThCsi 3/1€KTPOHHBIMU
MH(OPMAIMOHHO-aHATIMTUUECKUMU  PECYPCaMHi, B TOM
urcie npodUIbHBIMUA (Ga3aMy [JAHHBIX, MPOrPAMMHBIMU
KOMITIEKCAMU TIpU cbope UCXOoHOU MHGOPMALUU U TIPU
pa3paboTKe TEXHOJIOTMM COJeP)KaHUsi M pasBeeHust
CeJIbCKOX03AUCTBEHHbIX KUBOTHBIX

N A-3 nxoc-1 BiiageTtsb: Koutposs peanusarmm
pa3paboTaHHbIX MJIAHOB U TEXHOJIOTHH COZIEPXKAaHUS U
BOCIPOM3BO/ICTBA CEJIbCKOXO3SMCTBEHHBIX KUBOTHBIX

PedeparuBnas
pabora

Tema : MukpobmoTexHoI0THsI 1 6M00€30IacHOCTh

[TKoc-1 YnpaBnenue
TeXHOJIOTUUeCKUMHU
TrporeccaMu
coJiep>KaHusi 1
BOCIIPOU3BO/ICTBA
CeTbCKOXO035CTBEHHBIX
JKUBOTHBIX

M I-1 nKoc-1 3HaTh: Brosorkueckue U X03sHCTBEHHbIE
0COBEHHOCTH PasHbIX BHJOB CeJIbCKOXO3HCTBEHHbIX
JKUBOTHBIX.

N-2 nkoc1 YMeTb: Ilo/1b30BaThCsi 3/1€KTPOHHBIMU
MH(OPMALIMOHHO-aHA/ITHYECKUMU  PeCypcamMy, B TOM
uncie npoQUIbHBIMK Ga3aMi JaHHBIX, MPOrPAMMHBIMH
KOMIUIEKCAMH TIpU cGOpe UCXOAHOM MH(OPMALK ¥ [IpU
pa3paGoTKe TEXHONOTMH COAEPXKAHUSI ¥ pasBeeHHs
Ce/bCKOXO3SIACTBEHHBIX )KUBOTHBIX

NA-3 nkoc-1 Bragers: Kourtpombs peanusaun
paspaGOTaHHbIX IUIAHOB W TEXHOJIOTHH COJep)KaHus |
BOCIIPOU3BOACTBA CETbCKOXO3SMCTBEHHbIX KUBOTHBIX

TectupoBaHue




OueHouHbIe MaTepUasbl U CPefCTBA [/ [IPOBEPKU
c(hopMHUPOBAaHHOCTH KOMIIETEHIMI

Tema 1. «3HaueHHe MUKPOOHOTEXHO/IOTHH B HHTeHCH(PUKALIMH )KUBOTHOBO/ICTBA»

KomnbromepHoe mecmupoeaHue (TCk):
Bbibepume o0uH eapuaHm omeemd.

TepMHUH OMOTEXHO/IOTHS BIIEPBbIE BBEJ

JI. Tlactep

+K. Opuke

M. MeuHuKOB

TepMHH OMOTEXHOJIOTHS BBE/IéH B ropy

1886

+1917

1982

BuoTexHo/I0THSA, CBSI3aHHAs C 00ecrieueHneM 3/10POBbsI Ue/I0BeKa M MOTeHI[HaTbHOM
KOoppeKIjuei ero reiomMa -

benas

Cepas

+KpacHas

3enéHas

BuoTexHo/10THsA, HAaNPaB/IeHHasi HA Pa3padoTKy COBpeMeHHbIX METO/I0B MPOM3BO/CTBA
arponuiieBol NPogyKIHH -

benas

Cepas

KpacHas

+3enéuas

B cooTBeTCTBHH C NPUHATON K/IaccH(UKaLHei 0MOTeXHO/I0rHUeCKUX HanpaB/IeHUi Ha
J0JTI0 "KpacHoH'" OHOTEeXHO/IOTMH MPUXOJUTCA, %o

12

28

+60

70

MeTo/bl 0MOTEXHO0/I0THH HANPaB/IeHbI Ha PellleHHe I'100a/TbHBIX MPo0d/IeM:
OxpaHa 310pOBb4,

OKoJjIoTuueckKasi,

IIpopoBo/bCTBeHHAs

+Bce

IlepBbIii epUoj pa3BUTHA OMOTEXHO/IOTMH HA3bIBAeTCA

OTHUONOTNYeCKU

+3OMOMpUYeCcKui

TexHosioruueckuit

B kakoii mepuo/ pa3BUTHA OMOTEXHO/IOTHH HAYa/Td MPOU3BO/ICTBO AaHTHOUOTHKOB:
1866-1940 rr.

+1941-1960 rr.

1961-1975 rr.

1975-2001 rr.

OTHOJIOTMUeCKUH TEePHOJ Pa3BUTHs OHOTEXHO/IOTMU HAYaJICA B

1941 r.

+1866 r.

1975r.

1982 .

IlepBbIii MUKPOCKOII CKOHCTPYHPOBaJI

PobGept I'yk




+3axapuii fAHceH

AHTOHM BaH JleBeHTyK

Sayapn [>xeHHep

IlepBy10 BaKI[UHALII0 IPOTUB OCIbI POBE
PobGept I'yk

3axapuii fIHceH

AHTOHU BaH JIeBeHI'yK

+3nyapz [xeHHep

IlepBBIM 00HAPYXKU/T 0aKTEPUH

Pobept I'yk

3axapuii fIHceH

+AHTOHY BaH JIeBeHI'yK

Sayapp, xeHHep

Martuac llneien u Teopop IlIBaHH aBTOpPBI
OBOJTIOLIMOHHOM TeopyHr

Teopun NpoMCXOXKAeHUs XKU3HU Ha 3emiie
+KnetouHoi Teopun

Teopuu camo3aposxeHus

Mukpo6HyI0 IpUpoAy 6poKeHHi yCTaHOBHJI
+JIym Ilactep

Nnbsi MeyHUKOB

PoGept Kox

Anekcangp ®iemMuHr

BrnepBbie BbIPacTH/I OAalM/I/IBI CHOMPCKOM A3BBI B Kaljie BOAAHUCTOM BJIary,
HU3BJ/ICUEHHOH M3 I/1a3a MOruoieil KOpoBbI

JIym Ilactep

Nnbsi MeyHUKOB

+Pobept Kox

Anekcangp diemMuHr

SfiBnenue paronyuTo3a yCTAaHOBHJI

JIym Ilactep

+Wnbst MeuHHKOB

PoGepT Kox

Anekcanzp ®@reMUHT

OOHapyXu/1 nepBbIii aHTHOMOTHK — MEeHUI[H/UTHH
JIym Ilactep

Nnbsi MeyHUKOB

PobepT Kox

+Anekcanzp PieMUHT

Pa3paboTas TeopeTHuecKHe 0CHOBBI M METOAUKY HCKYCCTBEHHOI'0 0CeMeHeHHsI
Ce/IbCKOXO03SIHCTBEHHBIX )KHBOTHBIX POCCUMCKHI OHO0/I0T-)KHBOTHOBOJ,
[1.H.Kynemos

+1.1.1iBaHOB

M.3aBa/IoBCKMi

M.®.MBaHOB

Karanuruueckyrw ¢pyHKIHI0 (epMeHTOB yCTaHOBUII
+B. OctBasnbp,

. TakamuHe

A.DnemuHr

N.MeuHUKOB

ITepBbIM UeTKO chOpMYTHPOBA/ MBIC/Ib 0 TOTHIIOTEHTHOCTH 30/ IMPOBAHHBIX KJ/IETOK
pacTeHMi

+I". Xabepanp

JL.ITactep

O.YeliH



X.®nopu

21. Mogenb cTpyKTypbl MoJiekysibl JIHK oTKpbuin

O.YetiH u X.dnopu

+YotcoH u Kpuk

A .KmoriBep u A.X.Ilepkun

Bepuep Apoep , XamuiaTon Cvut 1 Jlanuen HaTraHcoH 0TKPBUTH (pepMeHTHI,
yuyacTBYHOILIMe B CHHTe3e

benka

PHK

+IHK

I'nukorena

IlepBbIM OMOTEXHO/IOTHYECKHUM MPOJYKTOM, Pa3pelléHHbIM K MPOU3BOACTBY H
NMPHUMEHEeHHI0

+MHCcynuH 4enoBeka

I'opmoH pocrta

WutepdepoH

BakiiHa nipotuB rematuta B

CTpyKTypy 0€e/1Ka HHCY/IMHA YCTaHOBUJI

M. Yorcon

@. Kpuk

+®. Cenrep

M. Hupenb6epr

Jloka3aj HeorpaHU4YeHHOCTb KY/JbTUBHPOBAHHMSA JXUBOTHBIX KJ/IETOK IMPH CO3JaHHUU
He00X0UMBIX YC/I0BHUH in vitro

b. Jloeb (J1e6)

+A. Kappenb

P. XappucoH

ITonsaTue o romeocrase BnepBblie copMyaupoBan

+ K. bepHapy,

Y. Py (Poykc)

I'. Keniep

P. XappucoH

Bomnpocsl aisi codecej0BaHNA:

1. [TonsiTvie 0 6MOTEXHOIOTHH, HAllPaB/IeHUs] OMOTEXHOMIOTHH.

2. buoTtexHonorusa B )XUBOTHOBOACTBe. Llenu, 3ajauu ¥ posib B UHTEHCU(UKALIMU OTPac/Iu
JKMBOTHOBO/ZCTBA U PAljMOHABHOIO BOCIIPOU3BO/ICTBA KUBOTHBIX.

3. Bepyiue poccuiickve v 3apybekHble yuéHble, BHeCIlIMe BK/a/| B pa3BUTHe
OMOTEeXHOJIOTUU.

4. OCHOBHBIe 3Tarbl pa3BUTHsI 6U0TexHOMOrUU. CBsi3b OUOTEXHOIOTUN C TeHETUKOM,
MOJIeKy/ISIpHOW Orosioruelt, MUKpoOHOIoTHel U JpyruMy HayKaMHu.

5. TeopeTrnueckue TIpeJIIOCBUTKA BO3HUKHOBEHHsI OMOTEXHOJIOTMM M Pal[MOHATbHOTO
BOCIIPOM3BO/,CTBA )KUBOTHBIX.

6. Llenu 1 3a1aun GUOTEXHOIOTUM Ha COBPeMEHHOM 3Tarle.

7. CoBpeMeHHOe COCTOSTHHE U TTePCIeKTUBbI OMOTeXHOJIOTMH BOCTIPOM3BO/ICTBA
Ce/IbCKOX0351ICTBEHHBIX )KUBOTHBIX.

8. HayuHbie LIeHTPBI B Halllel cTpaHe U 3a PyOe>KOM 3aHMUMaroTcs pobieMamu
OHMOTEeXHOOTHUH U UX pa3paboTKU.

9. buonoruueckoe siBnieHne oTKpeiToe akazeMukoMm K.C. Kupxrodom 1 crasiiiee 0CHOBOM
NIPOMBIIIIEHHOW 6HOTeXHOJIOTHH.

10. Otkpoitrie 1 pob [JHK 1 eé ponb B obecnieueHr paliiOHaIbHOTO BOCTIPOM3BO/ICTBA
JKUBOTHBIX.

11. IMepBast pekombunanTHas JJHK (cobpaHHast U3 yacTel, MpUHAZ/IeXall[UX Pa3HbIM
opraHu3mam).

12. PaboThI TI0 TIEpEHOCY YesI0BeUeCKOro reHa B TIa3MHU/y KUILIEUHOW TMaI0uKH.



13. Merto/ 11por3BOACTBa MOHOK/IOHA/IbHBIX aHTUTEJI.

14. MeTog, onpesiesieHUs IEPBUYHOM TOC/Ie0BaTeIbHOCTH HYK/IEOTH/0B MOJIEKYJTbI
HyK/1enHOBbIX KucioT IHK u PHK.

15. Lenb 1 3ajau OGMOTEXHOJIOTHH KaK HayKH.

16. OxapakTepu3yiTe UCTOPUUECKHE 3Tarlbl pa3BUTHSI OMOTEXHOIOTHH.

17. 3apybe)xHble YW OTeueCTBeHHble YyueHble, BHecCIIde OOJbIION BKIa[J B pa3BUTHE
OMOTEeXHOJIOTUH.

18.  XapakrepHble 0COOEHHOCTH OHOTEXHOIOTUUECKHX TTPOLIECCOB.

19. OcHOBHBIe HarlpaB/ieHUs Pa3BUTHsI METOJOB OMOTEXHOJIOTHH.

20. Pe3ysmbTathl  OMOTEXHOJIOTMUECKWUX  WMCCAeJOBaHUH B J>KUBOTHOBOJCTBE  TIO

palMoHaIbHOMY BOCIIPOM3BO/ICTBY KUBOTHBIX.

Ta6yma 3 — Kpurepum oreHKH copMHUPOBAHHOCTH KOMIIETeHIHI

Kog 1 HaumeHOBaHue KpuTepuu olieHrBaHus chOPMHUPOBAHHOCTH KOMITeTEeHL[UU (UacTH
WHJYKaTOopa KOMIETEeHLUH)
JOCTH KeHUS Ha 0a30BOM ypOBHe Ha IOBbILLIEHHOM YpPOBHe
KOMIIeTEHLIUM (YaCTU | COOTBETCTBYET OLeHKe COOTBeTCTBYeT COOTBeTCTBYeT
KOMITeTEHLIUU) «y[IOBJIETBOPUTE/IHO» | OLIEHKe «XOPOII0» OLIEHKE «OTJIUYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oasia MaKCHUMasbHOT O MaKCUMabHOT O
bana Gana
(ITKoc-1) 3HaeT OCHOBHbIE T0 CYILIeCTBY, TpUHUMaeT aKTUBHOE
NA-1  nkec1 3HATh: | IOHATHSA U TEPMUHBI OoTBeuaeT Ha ydacTue B Xoze
Buonoruyeckue ¥ | OMOTEeXHOJIOTUH. MOCTaB/IEHHbIE TpOBe/IeHUs
XO3ANCTBEHHDIE BJIaJieeT MaTepuaaoM | BOIMIPOCHI, HO MPaKTUYeCKOro
0Cc0OEHHOCTH Pa3HBIX BU/IOB
o 10 TeMam JIOTMyCKaeT 3aHATHS, [IPABUJILHO
CeJIbCKOXO03MCTBEHHBIX
SKUBOTHBIX. JUCLIMIUIMHBI, HO HeTOYHOCTH I1pU oTBeyYaeT Ha
NUI-2 1Koc1 YMeTh: | UCIIBITBIBAET aHanuse MOCTaB/IEHHbIE
Iosb30BaThCs 3aTpyZHeHUs B ITOMCKe | UHQOpMaLUu J/1st BOIIPOCHI, 3HaeT
3/IEKTPOHHbBIMH Y aHa/nuse pelieHus pe3y/bTaThl
HH(OPMALHOHHO- vHbOopMaLuu AJist MOCTaB/IEHHOM TOC/IeJHUX
AHATHTIHECCKINH eleHust 3a/lauu, BiajeeT OCTW)KeHUU HayK!U B
pecypcamMy, B TOM 4uCje p o aA » B/IaA A yK
PO HBIMH Gasamu | [TOCTAB/I€HHOM 3a/jaul; | HaBbIKaMU obsiactu
JAHHBIX,  MPOrPaMMHBIMU O(DOPMHEHI/IQ JKMBOTHOBO/CTBE,
KOMIIIeKcam  ipi - c6ope JOOKYMEHTOB MO)KeT paboTaTh U
UCXOAHOH HHpOPMALMH 1 yCTaHOBJ/IEHHOM oTbupath
pu pa3paboTke
bopmbl Heo0X0IUMYO
TE€XHOJIOTUU COJAEP>KaHUA U
pasBejieHust MH(OpMALIUIO 13
Ce/IbCKOXO039iCTBeHHBIX HAYYHbIX >)XYDHaJ/IOB U
JKUBOTHBIX MoOHorpaduii
N -3 nkoc-1 Bragets:
KoHntposns peanusanmmn
pa3paboTaHHBIX TJIAHOB U
TeXHOJIOTUH Ccoaep>kKaHud U
BOCIIpOM3BOACTBA
Ce/IbCKOXO03SIICTBEHHBIX
JKBOTHBIX

Tema 2. «MoJieKy/isipHbIe 0CHOBBI HaC/1eAICTBEHHOCTH»

KomnbromepHoe mecmuposaHue (TCk):

Bbibepume o0uH eapuaHm omeema.

IlpaBuno Yapraddga cBujerebCTBYeT 0 PaBHOM COOTHOILIEHMH NMYPHUHOBBIX U
MUPUMH/HHOBBIX a30THUCTBIX OCHOBAHMH, BXOAAIMX B cocTaB MoJiekys [JHK mo6oro
opranu3Ma. CooTHOILIeHHEe MeXXAy CyMMaMH KOMILIeMeHTapHbIX ocHoBaHu (A+T)/(I'+L1)
CBH/IeTe/ILCTBYET 0:




DuoreHeTUYECKUX CBSI3SIX OpraHu3Ma

Pa3smepax mosnekynsr IHK

+BuoBol npruHaj/1e;>KHOCTH OpraHu3Ma

CreneHyd MyTHPOBaHUS

B monekysne THK HaO/0al0TCA W3MeHeHHsA HYK/IeoTHA0B. K KakKuM moc/iefACTBUAM 3TO
MOXXeT NIPUBeCTU?

AHOMmanuu ayTocom

XpoMocoMHbIe 3a60/1eBaHUS

AHOMa/IM¥ 10JI0BBIX XPOMOCOM

+I"eHHbIe 3a00/1€BaHUS

Kakue cTpyKTypHbIe U XUMHYeCKHe KOMIIOHEeHThbI IPUHUMAIOT yyacTHe B TPAHC/IALUA?
Pu6ocowmel, uPHK, TPHK, AT®, HykneoTu b1, hepMeHTbI

Pu6ocomel, uPHK, TPHK, AM®, aMUHOKHCIOTBI, (hepPMEHThI

Pu6ocowmel, ipe-uPHK, TPHK, AT®, munusl, hepMeHTbI

+Pu6ocomel, uPHK, TPHK, AT®, aMUHOKHC/IOTBI, (hePMEHTHI

Je3okcupubdonyk/ienHoBasi Kuciora (JJHK) siB/isieTcst HOCHTE/1eM FeHeTHYeCKOou
uH(popMaLuy, ee CTPYKTYPHbBIMH MOHOMepPaMH SIB/ISAIOTCA:

+MOHOHYK/1Ie0THU/IbI

AMWHOKUCIOTBI

Hyxkeo3ujpl

Ie3okcupubosa

OpHoM U3 XapaKTepHCTHK reHeTHYeCKOro Ko/ia AB/ISIeTCs ero BhIPOXK/JeHHOCTb. UTo 3T0
o3Hauaet?

+AMMHOKHC/IOTe COOTBETCTBYET OO0JIbIIIe OHOTO KOZIOHA

EcTb KOZ0HBI, KOTOpPBIE HE KOAUPYHOT aMUHOKUCJIOTBI

Kaxk/1011 aMUHOKHC/IOTe COOTBETCTBYET OJJMH KOJJOH

KaxxioMy KOZIOHY COOTBETCTBYeT O/lHa AMUHOKHUC/IOTA

Kakoe u3 mpuBeJeHHBIX HIDKe YTBeP)K/JE€HHIH OTHOCHTE/HLHO CHHTe3a 0e/lKa MpaBU/IbLHO?
[nst KaXKaoro BUJia aMMHOKHKC/IOT €CThb JIMIIb OJJMH KOJJOH

Monekyibl TpaHcriopTHo PHK, crietduuHbie /i JaHHBIX aMUHOKUC/IOT, CUHTe3UPYIOTCS Ha
MPHK-maTpuiie B uTOIiazme

+ MatpuuHas (uHpopmaumronHast PHK), cuntesvpoBanHas Ha [IHK-matpuiie B siipe, HeceT B
cebe nH(pOpPMaIMIO, KOTOpasi OTIpeZiesisieT M0C/IeI0BaTe/TIbHOCTh COeJUHEHUsSI aMUHOKHCIIOT B
MO/IUTIENTU/IHYIO LIeTlb

PacimmdpoBKa reHeTUUECKOT0 KO/la Ha puO0CcoMax MOXKeT HauMHAThCs U3 10001 Touku MPHK
Bbi0epuTe BeliecTBa, BXOAAIIME B COCTAB OJHOI0 HYK/I€0TH/IA:

Tpuo3a, a30THCTast KUC/IOTA, YpaLul

+I1eHT03a, ocTaToK (hochOpHOM KMC/IOThI, a30TUCTOE OCHOBAHUE

['ekco3a, octaTok HhochopHOM KUC/IOTHI, LIMK/IWYECKOe a30TUCTOe COeJuHeHH e

AmuHoKucn0Ta, hochatHas rpyra, TAMUH

N3BecTHO, uTO0 WH(oOpPMaIUA 0 MOC/TEJOBATeTHLHOCTH AMHHOKHC/IOT B MOJIeKyJle 0e/Ka
3amMcaHa B BH/e M0C/1e/J0BaTe/IbHOCTH YeThIpex BHAOB HYK/IeOTHJA0B B mosiekyae [JHK,
npuyeM pasHble aMUHOKHUC/I0ThI KOAMPYHTCS Pa3sHbIM KO/JIWYECTBOM TPHILIETOB — OT
oHoro J0 mectu. Kak Ha3bIBaeTcsi TaKoe CBOMCTBO reHeTHYeCcKoro Koja?

TpuruieTHOCTB

YHuBepCaibHOCTb

+BBIpOXK€HHOCTh

CrnerjuryHOCTb

OoparHbie TpanckpunTasbl (peBeptasbl, win PHK-3aBucumvebie [JHK-noiumepassi)
KaTa/Iu3UPYHOT:

Cunres JTHK Ha ppHK

CunTe3 upHK Ha [JHK

Cunres Bcex Bugos PHK na JJHK1

+ Cunre3 IHK Ha PHK



B o0mem Buje reHeTMYeCcKHH ammapar 3yKapHOTOB fIB/ISIETCS TAaKWUM: aKIeNTOpPHas
30Ha—3K30H-HMHTPOH—3K30H. Takas CTPYKTYPHO-(pyHKI[HOHA/IbHAsA OpraHu3anusa
00yC/I0B/IMBaeT 0CO0EHHOCTH TPAHCKpUnuuu. Beidoepurte, kakou 0yger MPHK corsacHo
YINIOMSIHYTOM cXeme:

+ OK30H—3K30H

OK30H—3K30H—MHTPOH

OK30H—UHTPOH—3K30H

AKLeNnTopHas 30Ha—3K30H—MHTPOH—3K30H

Ilox BAMsIHMEM HEM3BEeCTHOro MyTareHa Obu1 OsiokupoBaH pepment JJHK-nurasa,
KOTOPbIN NPMHMMaeT yJyacTue B nponecce 3Kkciu3noHHoM penapanuu JHK. Kakou sTan
npouecca pernapanuu [JHK 0yaer HapymeH?

PacniosnaBanue nospexzaeHHoro yyactka JJHK u ero ynaneHue

Bripesanue noBpesxxzgeHHoro yuactka JJHK

Bripe3anne nospexzaeHHoro yvyactka /JHK u 3ameHa ero Ha COOTBeTCTBYIOILMK y4aCTOK
JHK

+ClurBaHye BMOHTHMPOBAHHBIX HYK/IEOTU/IOB C HeBpeAUMBIM yuyacTKOM MosieKysbl JTHK

B kierke BbIsiB/IeH 0Oesok-penpeccop. Kakoil reH Kogupyer aMHHOKHC/IOTHYIO
MOC/IeJ0BAaTe/IbHOCTH 3TOr0 Oetka?

I'en-npomoTop

I'en-TepmuHartop

+I'en-perysarop

['eH-mopudukaTop

B xuBoTHOM KjeTKe mpoucxoguT TpaHckpunuusa. Pepment [JHK-3aBucumasa PHK-
1no/iMMepasa, Koropasi nepeasuraercs Bjo/b mosekyasl JJHK, pgocrurna ompejeneHHon
MOC/IeA0BAaTe/IbHOCTH HYKJ/ICOTH/AOB, IOC/Ie 4Yero TPaHCKPHMILMA mpekparuaack. Kak
Ha3bIBaeTcs Takou yyacrox /JHK?

Onepatop

Penpeccop

+TepmuHaTOp

Perysniatop

Opana u3 pened JHK cocrout u3 HykneornpoB: ATI-AILI-T'AII-T'TT... KakoBa
MOC/IefA0BaTe/IbHOCTh HYKJ/IEOTH/AOB Ha BTOPOH Lenu 3Toi MoJsieKy bl JJHK?
ATH-ALL-TALI-TTT. ..

I'aT-I'TT-Ar'T-A0L. ..

+TAD-TIT-IUTT-IAA...

LOI'A-DAA-THA-TIT...

N3yuaercs pabora onepoHa 6akTepuu. ITpou3onio ocBo0oXx/jeHHe omeparopa OT Oeka-
penpeccopa. Cpa3y mocjie 3TOro B K/IeTKe HAYHeTCH:

Penpeccus

Tpancaanus

Pernmvkanums

+TpaHckpumus

Y cranosiieHo, uyro moJsiekysia npo-MPHK coctrout u3 9000 HyK/1e0TH/ 0B, IPpHUEM Ha
UHTPOHHBIe yuyacTku npuxoaurcsa 3000 HyksieorugoB. Onpepenure, Kakoe KOJIUYeCTBO
aMHHOKHC/IOT CO/IePXKHUT B cefe IMo/TMIenTH/|:

[Mpu6nusurensHo 3000

+ITpubmusurensHo 2000

[Mpubnu3urensHo 6000

[MTpubmsurensHo 1000

Bo Bpems 3KCcrieprMeHTa/IbHOI0 HCC/IeJ0BaHMA NpoLecca penyinkanuu redoma E. coli
ObLIM BBIsIB/IEHBI HeQoIbIIHe (pparMeHTHI BHOBb cuHTe3upoBaHHoU [JHK. C nomomisio
Kakoro (pepMeHTa OHH 00pa3yIOT MOIMHYK/IEOTH/HbIN TK?

JHK-nommepassl

JHKas3bl

JHK-3aBucumon PHK-nosmmmepaser



+HK-mirassl

F-nia3sMujpl KOJUPYHOT CUHTe3:

OHTEPOTOKCHHA

benkoBbIX BelllecTB, BI3bIBAKOIUX IrMbesb OakTepuil TOro e BUja

+ITo/10BbIX BOPCUHOK /IS IepeHoca reHeTH4eCcKoi nHdopMaru

@®epMeHTOB, KOTOPbIe BbI3bIBAIOT MHAKTHBALMIO JIEKapCTBEHHBIX TIPerapaToB WU YMEHbIIAI0T
TIPOHUL[AEMOCTh KJIETOUHOW CTEeHKH [l aHTUOMOTHKOB— (pepMeHTa, pa3pyLiaroiiero MeMOpaHbl
5PUTPOLIUTOB

IIpouecc, B koTopom JTHK, BhIje/IeHHAasA BO BpeMs JIM3MCa 0/JHOH 0AaKTepHH, MPOHUKAET B
APYTyI0 0aKTepHI0 ¥ MPUBOANT K H3MEHEHHUI0 ee (eHOTHIIA, HA3bIBACTCH:

Cekcaykuus

+Tpancdopmarius

Tpancdekius

Tpancaykuus

C KakuMm 0esKoM-(pepMeHTOM BHpYyCa CBA3aH MeXaHU3M 00paTHOM TPaHCKPUIILIUU?
[Tporeason

NHrerpasoit

OH/IOHYK/Iea3ou

+PeBeprasoit

CorsiacHo mojenu aBoiHoi cnupamu JTHK, npeanokenHoi YorcoHom u Kpukom, 06110
YCTAHOBJ/IEHO, UTO OAHA U3 Iieneil coOXpaHsieTcsl NMpPH peliMKaluHu, a BTopas
CHHTE3UpPYeTcsl KOMIJIeMeHTapHo nepBoii. Kak Ha3pIBaeTcsi 3TOT Crocod peryiMKarnumu?
KoHcepBaTHBHbIM

[wucnepcHbli

+ITonyKOHCepBaTUBHBIM

W peHTHUHbBIM

Kakue M3 mepeunc/ieHHBIX HIDKe MCCIeA0BAaHUIM MOC/TY)KU/IU NePBbIM [0Ka3aTe/IbCTBOM
Beaymen pom THK B coxpaHeHMu U nepejaye Hac/jieJCTBeHHON HH(oOpManuu?
Uccneporanus YorcoHa u Kpuka

+Uccnenoanus I'puddura u OBepu

UccnepoBanus Menpens

WccnepnoBanus 2Kakob6a 1 MoHO

B opranusm 3kcrepuMeHTa/IbHOI0 )XMBOTHOI'0 BBe/ieHbl OHKOreHHble PHK-Bupycol. C
NMOMOIIBI0 KAKOro (pepMeHTa NPOMCXOANT perIMKaLus UX reHoma?

JHK-nmurassl

+PHK-3aBucumoni IHK-nosnmmepassl

JHK-rionmmepassl

Tpancmokassl

CorsiacHo mojenu aBoiHoi compamu JTHK, npepnokenHou Yorconom u Kpukom, 06110
yYCTaHOBJ/IEHO, YTO OfHA U3 1jeneil CoOXpaHsieTcsl NP peliMKalnuHu, a BTopas
CHHTEe3UPYeTC KOMIIeMeHTapHo nepBoi. Kak Ha3bIBaeTcsi 3TOT Cocod perinKanum?
KoHcepBaTHBHbIM

HdwvcnepcHbii

AHanoruuHbIN

+ITonykoHCepBaTUBHBIM

Kakue M3 mepeunc/ieHHBIX HIDKe MCCIeAO0BaHUM MOC/TY)KU/IU NEPBBIM /J0Ka3aTe/lbCTBOM
Beayuieii pou JHK B coxpaHeHMM M nepejaue Hac/ieAcTBeHHOMN uHopmanuu?
Uccneposanus Moprana

NccnepoBanus YorcoHa u Kprka

+UccnenoBanus I'puddura u 8epu

Wccnenopanus JKakoba 1 MoHO

B opranusm 3KcnepuMeHTa/IbHOr0 XXMBOTHOT0 BBe/jeHbl oHKoreHHble PHK-Bupycoi. C
MOMOIIBI0 KaKoro (hepMeHTa MPOMCXO/UT peruIMKaI[Us UX reHoma?

JHK-nurassl

+PHK-3aBucumon THK-nonmmepassl



JHK-nommepassl

Tpancokassl

Yem o0bsicHsieTCA 00J1bIee KotmuecTBO TpaHcnopTHbix PHK (61), yvem aMHHOKHCIIOT,
KOTOpPbIe MCIIO/Ib3YHTCA JI/IsA CHHTe3a 0eska (20)?

YHUBepCcalbHOCTBIO KOZa

CrieliuMUHOCTBIO KOZla

BapuabensHocTbio THK

+BBIpOK/IeHHOCTBIO0 TeHeTUYeCKOI 0 Ko/ja

B nipouiecce co3peBanus uHopmanuonsoii PHK cnenuaibHblie

(hepmeHTBHI BbIpe3al0T UHTPOHBI U CIIUBAIOT 3K30HbI (MPOLECCUHT).

Kak Ha3biBaoTca vHpopMaTUBHbIE YUaCTKH reHa?

TpaHCKpPUIITOHBI

+3K30HbI

AHTUKO[OHBI

MNHTpOHBI

Y 3yKapuoTOB B pe3y/bTaTe TPAaHCKPHUIIIMHU 00pa3y0Tcsa npeumyiecrBeHHo npo-vPHK,
KOTOpbIe coiep)XaT HeuH()opMaTHBHbIE YYaCTKU (MHTPOHBbI), BbIpe3alouiecsi BO Bpems
ee co3peBaHMsA. JTOT NPOLeCC HA3bIBAETCA:

Ksnuposanue

['eHHas KOHBepCcUs

PekomOuHarms

+CraiicuHr

BbIpOXXI€HHOCTh TeHeTHYeCKOro KO0/a — ClOCOOHOCTh HEeCKO/IbKHX TPHILIETOB
KOAMPOBaTh OJHY aMHUHOKHC/IOTY. A Kakasd aMHHOKHMC/I0Ta KOAUPYeTCs 0/JHUM
TpUILIeTOM?

JleniuH

CepuH

+MeTuoHUH

JInsuH

JuTebHOE BpeMsi CYMTA/IH, YTO B3aMMOOTHOLIEHHSI BUPYCa U 0aKTePUA/IBHON KJ/IETKH
BCerja 3aBepHIAlOTCA pa3pylleHHeM mocjaegHel. Tem He MeHee CO BpeMeHeM ObLI0
BBISIB/ICHO, UTO He Bce (haru BbI3bIBAIOT rM0e/b KaeTKU. OHU CII0COOHBI MepPeHOCHTh YacTh
reHoMa 0/{HO¥ 0aKTepuH B reHOM /IPYToi, BC/IeICTBHE Yero reHOTHI K/IeTKH-PelUIueHTa
npuodperaer CBoKCTBA Apyroro mramMMa. Kak Ha3bIiBaeTcs 3T0 siB/ieHUe?
Tpancdhopmariust

+TpaHcaykuus

Tpaucsanus

TpaHckpunms

HccnepoBanusimu ®. Cenrepa 0b1/I0 BBISICHEHO, UTO MOC/IeJ0BaTe/TbHOCTD
AMHHOKHC/IOTHBIX OCTAaTKOB, COeJJUHEHHBIX MeNTHJHbIMHU CBA3AMH, 00pa3yer:
+I1epBUUHYIO CTPYKTYpY Oesika

BropuuHnyto cTpyKTypy 6eska

TpeTuuHyt0 CTPYKTYpYy Oeska

YeTBepTUUHYIO CTPYKTYpY Oeska

Moneky/sl TPHK nMerorT ABa akTUBHBIX HieHTpa. K 0gHOMY M3 HUX IIPHKpeIIAeTcs
MOJIeKYy/Ia aMHHOKHUC/IOThI M 00pa3yercs komiuiekc amuHoarui-TPHK. Bropoid
aKTHBHBIA I[EHTP COCTOUT M3 TPeX HYK/ICOTH/OB U Ha3bIBAeTCH:

AMUHONIENTUAU/IBHBIM

[TenmuannbHBIM

+AHTUKO/IOHOM

Kozponom

Hekoropsbie Tpunsierbl UPHK (YAA, YAT, YI'A) He KOAMPYIOT HA OJHOM aMHMHOKHMCJ/IOTHI,
HO AB/ISIOTCS TePMUHATOPAaMH B MPOI[eCCé CYUTHIBAHUA HH(oOpManyu, T.e. CHOCOOHBI
npeKpaTuTh TpaHUIALUI. Kak Ha3bIBaKOTCA 3TH TPUILIEThI?

+CTOn-KOJ0HBI



AHTHUKO[OHBI

OK30HBI

VHTpOHBI

W3zBecTHO, yT0 11pu 3amMeHe B [IHK 0HOro HyK/1e0TU/ia MOXXeT 3aMeHUThCA JIMLIb 0JHA
aMHUHOKHUC/I0Ta B nentuje. Kakoe cBOMCTBO reHeTHYeCKOro Ko/ja 3T0 J0CKa3bIBaeT?
+HernepekpeiBaeMOCTb KOZa

BBIpOKj€HHOCTB KOZla

YHuUBepCcanbHOCTh KOZa

TpurieTHOCTh KOZA

IleHTpanbHOW [OTMOM  MOJIEKY/JIApDHOM OWoslorud ObUIO TOHATHE 0 Tepejaye
HaceAcTBeHHOM uH(popManuu B HanpapieHuu "[JHK-PHK-6enok". Kak mnepepaercs
Hac/1e/cCTBeHHasi MH(opMalus y peTpoBHpPYCOB?

PHK—/JHK—6emnok

IOHK-6enok—PHK

OHK-PHK-6emok

+ PHK-/JHK-PHK-6emok

Tabuna 4 — Kpurepun onjeHKH ¢)opMHPOBAHHOCTH KOMIIETeHIUH

Koz v HaumeHOBaHue KpuTepuu olieHrBaHus CHOPMUPOBAHHOCTH KOMITeTEHI[UH (UacTH
UHIUKATOpa KOMITeTEHLUN)
JOCTUKEHUSI Ha 6a30BOM ypOBHE Ha [OBLIIIIEHHOM YPOBHE
KOMITETeHLIMM (4aCT | COOTBETCTBYET OLIeHKe COOTBETCTBYeT COOTBETCTBYeT
KOMIIETeHLUM ) «yZIOBJIETBOPUTEILHO» | OL[EHKe «XOPOILO» OLIeHKe «OTJINYHO»
50-64% ot 65-85% ot 86-100% ot
MakCHUMaabHOro basa MadKCHUMaJ/IbBHOT'O MdKCHMaJ/IBHOT'O
banna banna
(ITKoc-1) 3HaeT OCHOBHbIE 10 CYIIIeCTBY, IIpUHUMaeT aKTUBHOE
NA-1  1nKee1 3HATH: | OHATUA U TEPMUHBI OTBeuaeT Ha y4acTue B Xoje
BHOHUOFH‘IE‘CKHE ¥ | GHOTeXHOJIOTHH. [10CTaB/IeHHEIE IIpOBeIeHUs
XO3MCTBEHHBIE B/Ia/Ie€T MaTepHasioM | BOIIPOCHI, HO MIPAaKTUYECKOI'0
0Cc0OEHHOCTH Pa3HBIX BU/IOB
. 10 TeMaM JOITyCKaeT 3aHATHUS, IIPaBUIEHO
Ce/bCKOXO03HCTBEHHBIX
JKUBOTHEIX. JUCLIMIIIVNHBL, HO HETOYHOCTHU IIpU OTBeYaeT Ha
NUO-2 [Koe1 YMeThb: | UCTIBITBIBAET aHanmm3e [10CTaB/IeHHEBIEe
ITosb30BaTHCS 3aTpyJHEeHUs B MOMCKe | UHPpOpMaLUU Ji7is BOITIPOCEI, 3HAeT
3/IEKTPOHHBIMU M aHa/u3e pelieHus pe3y/bTaThl
HH(OPMALIOHHO- vHbopMaryy st MIOCTaB/IeHHOM MOC/Ie THUX
aHaAJIUTUYEeCKUMH .
pecypcamu, B TOM umcIe peleHus 5 3ajauy, Biajeer OOCTIKeHNU HayKU B
NMPOMHILHBIMHU Gasamu | TIOCTAB/IEHHOM 3a/,auy; | HaBbIKAMU obmactu
AaHHBIX,  TIPOrPaMMHBIMHU OQ)OpMJ'IeHI/Ie JKMBOTHOBO/JCTBE,
KOMII/IeKCaMi TIpH cbope JOOKYMEHTOB MOyKeT paboTaTh U
HCKOAHOH HH(OpMAIH ¥ yCTaHOBJIEHHOM oTOUpaTth
npu pa3paboTke
dbopmbl Heo0X0IUMYHO
TEXHOJIOTUH COJEep>KaHUs U
pasBeieHust MH(OpMALIUIO 13
Ce/IbCKOXO03SIMCTBeHHBIX HAy4HBbIX )KYPHA/IOB U
JKUBOTHBIX MOHOFpa(bI/Iﬁ
N]1-3 nikoc-1 Bragets:
KoHntposns peanusanmmn
pa3paboTaHHBIX IJIAHOB U
TeXHOJIOTUI CoZlep KaHUs U
BOCITPOM3BO/ICTBA
Ce/IbCKOXO3SIICTBEHHBIX
JKUBOTHBIX




Tema 3. «I'eHeTHUeCKas U K/IeTOUHAA HH)XeHepHs»

KomnbomepHnoe mecmuposaHue (TCk):
Bbibepume o0uH eapuaHm omeema.

HepapxuuHOCTH OHOCHCTEM MPOABJIAECTCA B

+YcnoxxHeHUH QyHKLMN

YrnipoiljeHur (yHKIMM

CrabwibHOCTH QYHKIIMMA

[TeprogyuHocTH

IToHATHIO «0HO000BEKT B MPOLeccax 0MOCHHTE3a» COOTBETCTBYET C/IeAYIoIee onpee/ieHue
OpraHu3Mm, Ha KOTOPOM MCITBITHIBAIOT HOBbIE OHMO/IOTMUECKH aKTUBHBIE BEIllecTBa
OpraHu3M, BbI3bIBaIOIIMK KOHTAMUHALIMIO0 OMOTeXHOI0rMueckoro 060pyjoBaHuUs
depMeHT, UCI0/Tb3YeMbIi B aHaIMTUYEeCKUX LIeJisX

+OpraHu3Mm, TIPOAYLIMPYIOLUHN OHOIOrMUecKy aKTHBHbIE COeMHEHUS
K npokapuoram oTHoCATCS

+bakreprn

Bupycel

[Tpocreiiive

['pubbl

JyKapuoTaMH AB/IATCS

+Bopopocn

Oyb6akTepuu

AKTHUHOMMLIETBI

Bupycsl

KiieTrouHasi CTeHKa rpaMoOTpHUIIATe/IbHBIX 0aKTepHii COCTOUT U3
XuTrHa

[TenTuorivikasna

+JIurornosicaxapu/ioB

benka

IIpeuMyiIiecTBO KJ1€TOUHOW MH)KeHEPHH Tepe/| CKpeljiiBaHueM
HarmpaB/ieHHbIe KOMOWHALMM FeHOB

BricTpasi cesekiysi HOBbIX BApUAHTOB

+I1peozosieHre BUIOBBIX M PO/IOBBIX OAapbepoB

MyTaloHHble U3MeHeHUsl TeHOMa

I'nOpuu3anusi NPOTON/IACTOB BO3MOJKHA, €C/TH K/IETKH HCXOJAHBIX 00BeKTOB 00/1afialoT
[TonoBoY COBMECTHMOCTBIO

[TonoBoli HeCOBMeCTUMOCTBIO

+COBMeCTUMOCTb He UMeeT CYI1leCTBeHHOT0 3HaueHHsI
Bupocrnenu@uuHoOCTEIO

BbicoKasi cTaOW/IBHOCTH MPOTOIIACTOB AOCTUTAeTCS MPU XPaHEeHUHU
B xosoge

+B runeproHuyeckou cpege

B cpepe ¢ nobaBneHreM aHTHOKCHU/IJAHTOB

B aHa3poOHBIX yCIOBUAX

JIn3onum obecrieynBaeT MoryyeHue MpoOTON/IacTOB

Knetok pacrenun

KreTok rpubos

+bakrepun

Ks1eTok >KMBOTHBIX

Jns nosyyeHusi ruOpuaoM B-1umM¢ouuThI BHIAEISAIOT U3 TKaHel
ITeuenu

+Cese3eHKU

Tumyca

Kumeunuka



Ky/bTHBHpOBaHHEe rHOPH/OM OCYILIECTB/ISIOT METO/0M in vivo
Ha mbiax
Ha kposnrkax
+Ha kpbicax
Ha komikax
Posib MHAYKTOpPA MOTr'YT BbINIOJTHATH
KoHeuHblIi IPOAYKT peakiyu
+Amnanoru cybcrpara
[TepBrYHbIe MeTabOIUTHI
BropuuHbie MeTab0UThI
Mertop K/1€TOUHON UH)XKeHepUH MPUMEHHUTEe/IbHO K )KMBOTHBIM K/1eTKaM Ha3bIBaeTcs
TexHonorueil pekoMorHaHTHBIX [THK
dy3ueii MpPOTONIACTOB
+I'ubpuIOMHOM TeXHOJIOTHeH
I'ubpuan3anyeit
Ki1eTouHbI UK — 3TO
+Cyl11lecTBOBaHMe K/IETKU OT JeJieHusi 10 C/IeAYIOLero Ae/leHusl Uid CMepTH
Poct monysnsiquM K/IeTOK B L[UMK/e TMepuojWYecKOro BbIpAlliMBaHHWs, XapaKTepPU3YIOLIUUCS S-
006pa3HOoM KpUBOH
ViHTepBas BpeMeHU MeXly JBYMs MOC/e/j0BaTe/TlbHIMU MUTO3aMHU
[Tepuog oT mocnefHero MUTO3a 10 CMePTU KIeTKU
OT/IMuYnTeTbHBIE 0CO0EHHOCTH MPOKAPHOTHYECKOH K/IeTKH!
+Marnbliii pa3mep
Hanmume cyOK/IeTOUHBIX OpraHesT
Hanmuure 060cob6/1eHHOro siipa
Hanuuvie THTPOHOB B reHax
O0begHEHHEe T€HOMOB KJ/IETOK Pa3HbIX BHAOB M POJIOB BO3MOXXHO NPH COMaTHUYECKOM
rHOpUAM3AIUH
To/bKO B IPUPO/IHBIX YCJIOBUSIX
+TonbKO B MCKYCCTBEHHBIX YCIOBUSIX
B npupoHbIX ¥ UCKYCCTBEHHBIX YC/IOBUSIX
[Tpu pa3BUTHYM NATOJOTMUECKOI0 TIpoLecca
Meto/bl KOHCTPYMPOBAaHUSA K/Ie€TOK HOBOI'0 THIIA Ha 0CHOBe Ky/IbTUBUPOBaHMS,
rudpu/u3aIuu, peKOHCTPYKIMYU MCI0/Ib3YIOTCA B
buonuke
'enetrke
['eHHOU MH)XeHepUU
+KiieTouHoOM UHXeHepyur
I'enb! pepTHABHOCTH DAKTEPUH HAXOAATCA B
Anpe
Xpomocome
Pubocomax
+11nasmumax
OnyxoJ/ieBble KJIETKH B KyJIbTYpe
Hensarcsa 50 pas
Hensirca 100 pa3
+beccmepTHBI
He gensrcs
Ji/1s1 o/TyyeHus MPOTOIUIACTOB U3 K/IETOK IPUOOB HMCIO/Ib3yeTCs
JInsoium
Tpuncun
+¥YnuTouHbIN hepMeHT
[Tenicuu
KeTku BbICIIMX OPraHU3MOB IIPH ONTHUMAa/IbHBIX YC/I0BUAX /IE/IATCS Uepes:
5 MUHYT



20 MuHyT

+24 vaca

72 yaca

Cnoco0HOCTH OT/Ie/TbHBIX K/IeTOK K Pa3BUTHIO B [{e/IbIil OPraHUu3M
[11ropUnoTEHTHOTH

+TOTUIIOTEeHTHOCTH

OnMmMronoTeHCTHOCTh

MyJIbTUTIOTEHTHOCTh

OcHoBY 0H0/I0THYECKHUX MeEMOpPaH COCTABJISAIOT:

Benku

+JIunuabl

I'nmukornporensibl

dochaTtuzpbi

IlepBbIM OTKPBL/I MUKPOOPTaHM3MbI M BBeJI IOHATHE 0H000beKTa:
M. Yorcon

@. Kpuk

@. Cenrep

+J1. ITactep

MeToabI KOHCTPYHPOBaHMS K/1€TOK HOBOI'O THIIA HA OCHOBe KY/IbTUBHPOBAaHMS,
rudpu/u3aIuu, peKOHCTPYKIMYU MCI0/Ib3YIOTCA B

buonuke

['eneturke

I'eHHOM UH)KeHepUH

+KseTouHol MH)XeHepyr

KiieTka, BO3HMKIIIAsA NPU CJIUSTHUM C [IUTONJIA3MOM /Pyrod K/IeTKu odpa3yer
CuHKapuoH

['eTepokaproH

+Ln0puy,

I'omokaproH

IlepBbie >KHU3HECNOCOOHBbIe THOPHU/HBIE K/IeTKH NPH KY/JIbTHBHPOBAaHHM COMAaTHYECKHUX
KJ/IeTOK BBISIBHJI

+K. Bapckuit

I".Xappucon

k. 'opon

PoGepT Bpurrc

9TOT CHMBOJI « — » 0003HaYaeT MeTo/ MOTyYeHHUsI

+1Iubpugos

I'ubpuaos

[Momunnougos

I'eTeporionioB

TeopeTuueckoii 0a30#i KIOHUPOBAHUS XUBOTHBIX AB/IAETCA
OuddepeHLIMpOBKa KIeTOK

'ubpuan3anys KIeTok

+PernporpaMMrpoBaHue K/1eTOK

[Tonyuenue xumep

B cocTaB nuTaTebHBIX Cpej BXOAAT aMUHOKHMC/IOTHI /I/Isl Ky/IbTUBUPOBaHUA
ITIpokapuor

+2yKapuoT

Akapuor

Bcex 610001eKTOB

BTopuuHBIii XUMePH3M NPOSAB/ISIETCS NMPU KOMOMHALMU TKaHeH
ComaTrruecKux KJIeTOK

C MOMeHTa OII0ZJ0TBOpeHUs

+3OMOpHOHOB 10C/Ie Havasia KieTouHol A depeHpaiiu
KreTouHbIX MOMy/ISALMA paHHero SMOpHoreHe3a



JInausi 6eccmepTHBIX K1eToK Hel.a Ha3BaHbI M0 IMEHH

Bupyca

bakrepuu

BbakTepuodara

+YesioBeka

Bocrnipon3BeieHHeM HOBBIX 0C00eid U3 OHOM W/IH HeCKO/IBKHUX K/IeTOK 3aHMMAaeTCs
I'ennas uHxeHepus

+KJieTouHasi UHXeHepus

Mukpobuosiorus

Luronorus

BBejeHre peKOMOMHAHTHBIX I/Ia3MHJ] B 0aKTepUaIbHbIe KJIeTKH — 3T0:
JluruposaHue

CKpUHUHT

+Tpancdopmariust

PecTpukums

JIurupoBaHue — 3T0:

OTt60p KI0HOB TpaHC(HOPMHUPOBAHHBIX OaKTepUid, CO/IepKallMX MIa3MH/IbI, HECYILUN HY>KHBIHI
reH yej0BeKa

BBeieH1e peKOMOWHAHTHBIX TUIa3MU/, B OaKTepHaibHYIO KJIETKY

Paspe3aHue JHK yesioBeKa U T1a3MU/bl GepMeHTOM peCTPUKLMOHHOW SH/IOHYK/1ea3oi
+BkitoueHre ¢pparMeHTOB [JHK UesioBeKa B MIa3MU/Ibl U CLLIMBaHKeE «TUIKHAX» KOHLIOB
COBOKYNNHOCTb METO/I0B, MO3BO/ISAIOIIMX IMyTeM omnepanui in vitro mnepeHOCHTh
“H(OpMaLHI0 U3 0JHOT0 OPraHu3Ma B Ipyrou — 3To:

XpOMOCOMHas1 MH>XeHepust

+1'eHHas UH)XeHepust

KrneTtouHast un>xeHepus

I'eTepo3suc

OT00p K/10HOB TpaHC(OPMUPOBAHHBIX 0aKTEPUH, COiePKALUX M/Ia3MH/IbI, HeCyIIye
HY)XHBIM I'eH ue/i0BeKa:

JluruposaHue

+CKpHUHUHT

TpaHncdopmarms

Pectpuknms

PecTpukuus — 3T0:

OTt60p K/I0HOB TPaHC(OPMHUPOBAHHBIX OaKTepHi, Co/leprKaIlUX MIa3MH/IbI, HECYII[He HY>KHbIN
TeH YesioBeKa;

BBeieHre 6akTeprabHBIX T71a3MU/], B OaKTepHaTbHYIO K/IETKY;

+Pa3pe3aHue JHK 5H/IOHYK/1€a301;

BkitoueHuve ¢pparMeHTOB JHK Ue/ioBeKa B T7Ia3MU/Ibl U CLIMBaHUE <«IUMKUX» KOHLIOB.
Ilesiu reHHOM MH)KEHEPHH:

[TpeomosieBaHre MEXBU/IOBBIX ODaphepOB

[Tepesaua oT/e/IbHBIX HAC/IeACTBEHHBIX IPU3HAKOB OJJHUX OPraHW3MOB JPyTrUM
CriocobHOCTh HapabaThIBaTh «4e/I0BeUeCKUe» OesTKu

+I1peosjosieBaHNe MeXBHU/IOBBIX OapbepoB, Iepejjaua OT/e/bHbIX HaC/ie[CTBEHHBIX TPHU3HAKOB
OJTHUX OPTaHWU3MOB JIPYTHM, CITOCOOHOCTb HapabaThIBaTh «Ue/ioBeuecKue» 0enKu
OCHOBOMNO/I0)KHUKOM reHHOH MH)KeHEepPHH T10 NIPaBy CUMTAIOT:

Bepuepa Apbepa

Hesuza bantrmopa

+Ilona bepra

l'oBapzaa Temuna

Ilnasmupga — 3To:

N-PHK 6akTepuii

K-OJHK

+/IByx1jerioueunasi KonbLieBas JIHK

Pectpukrasa



JlaTa cTaHOBJ/IeHUsI TeHHOU MH)KeHEePHH -

1970r.

+1972 .

1974 r.

1982 r.

Yuacrtok JTHK, B KoTOpOM 3anucaHa HH(opMaius 0 MePBUYHOH CTPYKTYype 0e/Ka:
+l'en

I'enom

JIokyc

XpomocoMa.

Pa3paboTaHHasi TEXHO/IOTHSA MOJ/TyYeHUs] peKOMOMHAHTHOI0 YPUTPOIO3THHA OCHOBAHA Ha
JKCIPeCcCHH reHa

B kneTkax Apoxokeit

B kseTkax pacteHUM

+B Ky/nbType >XUBOTHBIX K/I€TOK

B kneTkax GakTepwuii

IIpuuriHa HeBO3MO)KHOCTH HeIM0CPeACTBeHHOU IKCIPeCcCHd reHa uejioBeka B KIeTKe
NPOKapHuoT

+HeB03MO>KHOCTH CIl/IalicHTa

HeB03MO>XHOCTH perivKaLuu MaasMu/,

OTcyTCTBHE TPaHCKPUILIUK

Bricokas KOHLIeHTpaLus HyK/ea3

«['eH-Mapkep» HEO0X0AMM B reHHOM HH)KeHePUH I

[ToBbIlLIEHUST KOMITETEHTHOCTU KI€TKH

[ToBblImIeHus1 CTaOUTBHOCTH BEKTOPA

+Otbopa KoJIOHU, 00pa3yeMbIX K/IeTKaMH, B KOTOPbIe TIPOHUK BEKTOD

BkroueHust BeKTOpa B KJIETKU XO35IMHA

BuoTexHO/I0TY «reH-MapKep» Heo0XouM AJis

O6pa30BaHusi KOMITETEHTHBIX KJIETOK X03sIMHA

Moaudukaliyy Mecta B3auMO/ieCTBUSI peCTpUKTa3 ¢ cybcTpaToM

+0T0O0pa peKOMOMHAHTOB

[ToBbIllIEHUS] AKTUBHOCTH PEKOMOMHAHTA

BekTop Ha 0CHOBe 1/Ia3MH/BI IPEANIOUTUTE/IbHEH BeKTOpPa Ha 0CHOBe (haroBoi JJHK
0/1aroaps

+OTCYTCTBHIO JIM3UCA K/IETKU X035IMHA

MeHbl1ieli TOKCUYHOCTU

JIn3uCy K/1eTKu X031MHa

Bonbiiomy pasmepy

IesiMu UMMOOU/TM3ALMHU (PEPMEHTOB B OMOTEXHO/I0THYECKOM MPOU3BO/CTBE SIBJISIIOTCSA
+MHOrokpaTHoe UCI0/Ib30BaHKe

[ToBbIlIeHHe yAeIbHOW aKTUBHOCTH

[ToBbIIeHUe CTabUIBHOCTH

Pacmipenue cybcTpaTHOTO CrieKTpa

Ilenb ceKBeHUPOBAaHUA FeHOMa — yYCTaHOBJ/IeHHE

CootHouenvs A-T/I'L] niap HyK/1e0TU 0B

Pa3mepoB reHoma

+ITocnenoBarenbHOCTH HYK/I€O0TH/IOB

Copepxanus A —T

CKpHUHHHI — 3TO

CoBepleHCTBOBaHUE MyTEM XMMHUYECKOW TpaHC(OpMaLU

[TonHbIA XMMUYECKUW CUHTE3

+ITouck u oTHOop («TIpoCcerBaHue») MPUPOJHBIX CTPYKTYP

CoBepiiieHCTBOBaHUe IyTeM OroTpaHcdopMain

Camblii KpynHbIH U3 U3BeCTHBIX (Ha Hayasio 2010 roga) reHOMOB MPUHAA/IEKUAT
YesoBeky



Myxe [Ipo3oduse

+/1BOSIKO/IbIILIAIIM pbIbam

Kuieynon nanouke

A30THCTBIe 0CHOBAaHHUSA COeJUHEHHbIE C IeHTO3HbBIMH KO0/IbL{aMH MOCPeACTBOM
I/IMKO3U/JHOW CBA3H U 00pa3ylT

+Hyxkneosunp

Hyxkneotun

[MonmunenTuaHyo Lerb

I'muko3upg,

B xpomocomax 3yKapMOTHYeCKHX OPraHU3MOB CO/IePI)KUTCH IK30HOB
+MeHbllle, YeM HEKOJAUPYIOLMX YUaCTKOB

bonbue. Yem HeKOMPYIOLMX Y4aCTKOB

PaBHOe Ko/1MuecTBo

Kakoe CBOVICTBO reHeTHUYECKOro K0/]a 00be/JUHsAET Npe/iCTaBuTe/IeH MUKPOOHOTrOo,
PacTUTEe/ILHOI0 U )KNBOTHOI'0 MUpaA

BbIpOXj€HHOCTD

+YHUBEpCaIbHOCTD

OpHoHarpaB/ieHHOCThb

TpurieTHOCTb

Pennukanusa JHK uaer B HanpaB/ieHUH

+5 — 3"

3-—>5

353

555

MecTto, rae HauMHAETCA perIMKaLnusa Ha3bIBaeTcs

+OpUKuH

Cait y3HaBaHUS

Perniukon

Ksn

Mertop npsimoro ¢epmenTaTuBHOr0 cekBennpoBanus JJHK uau merop "'TepMuHaTopoB”
npeAI0XII

Kopana B 1969 r.

+®. Canrep B 19751

k. bexkBut B 1969 r.

ITon Bepr B 1972 1.

Ha3zBanue pecTpukTasbl (popMupyercs U3 Ha3BaHUsA MHUKPOOPraHM3Ma-xo03siMHa
ITaMma

+poga u BUJa

THIA MATAHUS

THUIIa bIXaHUs

KopoTkuii AByXIjeNoueuHblil 0JIMIOHYK/Ie0TH/], CO/iep>Kalliii caliThl y3HaBaHUA A/ pAja
PeCTPHKTa3s - 3T0

+JIvHKep

ApanTep

[Tpavimep

Kocmupa

B BoaHoMm pactBope [JHK Harperom o Temnepatypsl 96—100°c u mesounoi cpege (Ph
> 13,0) npoucxoaut

perapauus

OTXKUT

+eHaTypalunu

CUHTe3

B ocHOBe M0/1eKy/1IpPHOT0 K/IOHUPOBAHUSA JIE)KHUT:

+BcrpauBanue pparmenta [JHK B apyryto monekyny JJHK (BekTop)



OH3MMaTH4eCcKoe BBeJleHre HYK/IeOTHAa

Perumukauusa IHK

Tpancdopmariys

IlepBas peKOMOHHAHTHAasI JHK MO/TyUYeHa

B 1953 r. /Ix. YTcoHoM u ¢. Kprkom

+B 1972 r. I1. Beprom

B 1963 r. M. Hupenbeprom

B 1953 r. ®. Cenrepom

PoJib BeKTOpa B TeXHOJ/IOTMU PeKOMOMHAHTHBIX AHK BBINO/THAOT

+I1nasmubl

AMUHOKUC/IOTBI

['pubbl

@epMeHTHI

IToHATHE «ITUNKHe KOHIbD» MPUMEHUTEe/TbHO K TeXHO/I0ruu peKoMonHaHTHBIX [THK
OTPa)KaKT

+KoMrieMeHTapHOCTb HYK/IEOTUIHBIX TT0C/Iel0BaTeIbHOCTEeN

B3aumogeiicTBre HyK/IeMHOBBIX KMC/IOT U TUCTOHOB

PearupoBanue apyr ¢ gpyrom SH — rpymnmn ¢ o6pa3oBaHieM JUCY/IbGUAHBIX CBs3ei
I'napodobHOe B3aUMOIeiCTBYE JTUITHU/IOB

Bo3HUKHOBeHHe reHOMUKH KaK HaQyYHOH JMCIUII/IMHBI CTA/I0 BO3MO)XKHBIM IOC/Ie
OuddepeHLialyy peryasTOPHbIX U CTPYKTYPHBIX Y4aCTKOB reHa

+ITo/IHOrO CeKBeHMPOBaHKs TeHOMa Y psiZila OpraHUu3MOB

[ToaTBepsK1eHNsT KOHLIEMNIIUK O ABOWHOM CIMpaiv JHK

YcTaHOBIEHUS CTPYKTYPBI JHK

Bomnpocsl Aisi codece/[0BaHNA:
['eHHas ¥ reHeTMYeCKast UH)KEHEPUs.
Ponb pectpukras, ivras, pesepras?
Xumnueckun cuHTes JTHK.
MeToj, «BeKTOpa» U ero UCI0/Ib30BaHHe B TeHHOM UH)XeHePUH.
MeTog, K/IOHMPOBaHUS FeHOTHUIIOB.
PeKOMOMHAHTHBIE TITA3MU/IBL.
dopmMHUpOBaHKe r'eHeTUUeCKOro anrapara B [poLjecce OHTOreHesa.
OxapakTepu3yiiTe OCHOBHbIe (a3bl LIUK/Ia Pa3BUTHs KYJIbTYPbl OaKTepUH.
Knaccudukarys K1eTouHbIX Ky/IbTyp.
. [laliTe XapaKTepuCTUKY IPOLIeCCy HeMpephIBHOIO KY/IbTUBMPOBaHUSI MUKPOOPTraHU3MOB.
. UTo Takoe CHHXPOHHBIE KY/IbTYPbI OaKTepuii?
. UTO Takoe TOTUITOTEHTHOCTh?
. KakoBbI IpUUMHBI BO3HUKHOBeHUs1 /1M (depeH[MPOBaHHbIX KIeTOK.
. KakoBa 11e/1b KJIOHUPOBaHUS?
. UeM oT/IM4aeTCs KJIOH OT YUCTOW JIMHUU?
. Kakvie 0cHOBHBIe 3Taribl BK/IOUaeT MPOLecC KJIOHUPOBaHUS )KUBOTHBIX ?
. Ha kakux cTagusix pa3BUTHsI SMOPHOHOB BO3MOYKHO MCITO/Ib30BaHUE X sifep JJIst
KJIOHUPOBaHUA?
18. TTouemy 151 TO/TyYeHNsI TOMO3UT'OTHBIX TIOTOMKOB HEOOXOJMMO OTIJIOZOTBOPEHHe
STULIEK/IeTKA?
19. CtBO/IOBBIE K/IETKH U TIEPCIIEKTHUBBI UX WCTI0/Ib30BAHMUS B OMOTEXHOJIOTHH.

LoOoNoUnkWNE

—_ =
_ O

e e e
N Uk WON

Tabuna 5 — Kpurepun oneHKH ¢)OpMHPOBAaHHOCTH KOMIETEHI{HH

Koa v HauMeHOBaHHe Kputepuu olieHMBaHus1 C(OOPMHUPOBAHHOCTU KOMIETeHIMH (YacTh
WHJMKaTopa KOMIIeTEeHI1H)
JIOCTH)KEeHUST Ha 6a30BOM ypOBHe Ha IMOBbILLIEHHOM YPOBHE
KOMITETEHLIMM (YACTH | COOTBETCTBYET OL|EHKE COOTBETCTBYeT COOTBETCTBYeT
KOMIIeTeHLUM) «Y[IOBJIETBOPUTENIHHO» | OIL[€HKE «XOPOIII0» OLIeHKe «OTJTUYHO»
50-64% ot 65-85% ot 86-100% ot




MaKCUMa/bHOro Oasia

MaKCUMaJIbHOTO
basia

MaKCHUMaJIbHOT O
basuta

(ITKoc-1)
NUA-1 1Koc1 3HATh:
Buosnoruueckue u

XO03s1iCTBEHHBIE
0Cc0OEHHOCTH pa3HbIX BU/IOB
Ce/TbCKOXO3SIICTBEHHBIX
>KBOTHBIX.
I/Iﬂ'z IIKoc-1
[Tonb3oBatbcs
3J/IeKTPOHHBIMH
“H(OPMaIMIOHHO-
aHaTUTHYeCKAMH
pecypcam#, B TOM YHCJIE
MIPOGUILHBIMU Hazamu
JaHHBIX,  TPOrPaMMHBIMH
KOMITJIeKCaMi TIpH  cOope
HUCXOHOW WH(pOpPMALUK U

YMmeTs:

npu pa3paboTke
TEXHOJIOTUM COJiep)KaHus U
pa3sBezieHust

Ce/IbCKOXO03SIICTBEHHBIX
JKUBOTHBIX

M/1-3 nkoc-1 Bnagets:
KonTponb peanvsauuu
pa3paboTaHHbBIX TJIAHOB U
TeXHOJIOTHH cojiepKaHus U
BOCIIPOM3BO/ICTBA
Ce/TbCKOXO03SIICTBEHHBIX
YKUBOTHBIX

3HaeT OCHOBHbIE
TTOHATHS Y TEPMUHBI
OMOTEeXHOJIOTHH.
BJIaZieeT MaTepraaioM
10 TeMaM
JTACITUTUIMHBI, HO
HCIIBITHIBAET
3aTPYAHEHUs B ITOHCKe
Y aHa/n3e
vH(popMaLuu st
pelilieHust
TIOCTaB/IEHHOH 3a/1auH;

T0 CYILIeCTBY,
OTBeYaeT Ha
MOCTaBJ/IeHHbIE
BOTIPOCHI, HO
JIOTTyCKaeT
HETOYHOCTH TIpH
aHamse
“H(pOopMaLUu s
peliieHust
MOCTaB/IEHHOU
3a/jaud, BajieeT
HaBbIKAMHU
odopmieHne
JIOKYMEeHTOB
yCTaHOBJIEHHOM

dbopmpbl

MPYHUMAeT aKTUBHOE
y4acTue B Xojie
MIPOBe/IeHHsT
MPaKTUUeCcKoro
3aHSTHS, TTPAaBUTBHO
OTBeuaeT Ha
MOCTaB/IeHHbIe
BOIPOCHI, 3HaeT
pe3y/bTaThl
MOCIeJHUX
JOCTH)KEeHUM HayKU B
obnactu
JKUBOTHOBO/ICTBE,
MO>KeT paboTtaTthb 1
oTbupathb
Heo0X0IUMYO
vH(bopMaLHIo 13
HaYYHBIX )KYPHA/IOB U
MoHorpaduii

Tema 4. «buosiornyeckue 0C00EHHOCTH BOCIIPOHU3Be/JeHHs KPYITHOI'0 POraToro CKOTa»
Bomnpoce! s onpoca:

1. Buzipl pasMHOKeHUS )KUBOTHBIX.
2.

3.

4. MeTozb! OLIeHKH IJI0JOBUTOCTH KOPOB
5.

6.

7.

8. [Tos10BOM LIMKJT Y TEIOK ¥ KOPOB
9.

10.

11.  IToJyioBBIE TOPMOHBI CAMOK

12.  IloJyioBble TOPMOHBI CaML{OB

13.

['opMoHanbHast peryssiys MoJ0BOM (PYHKLMU KOPOB
UTO NOHMMAIOT T0J, «T10JIOBOU 3PeIOCThI0» )KUBOTHBIX ?
OrnTuMasbHble CPOKU HauaIbHOT'O T10JI0BOI'0 VCIIO/Ib30BaHUS TeJIOK.

YDPOBHU 5H/I0KPUHHOM PEry/IsiLiMM MOJI0BOT0 LIUK/IA.

buonornueckrie 0cO6EHHOCTH Pa3MHOXKEHUST Ce/TbCKOXO03SIMCTBEHHBIX KUBOTHBIX.
OcCHOBHbIe MPUHLUITEI BOCTIPOM3BO/CTBA KPYITHOT'O POraToro CKoTa

HpO,E[OJ'I)KI/ITeIIbHOCTb JKW3HU CITepMHEB U HI\/‘ILIEKIIGTKI/I B IMOJIOBBIX IMYTAX KOPOBBI
TexHoJsiornueckue q)aKTOPBI, BJ/IMAIOIHE Hd IMJIOJOBUTOCTb )KUBOTHBIX

Tabymmia 6 — Kpurepum oreHKH copMHUPOBAHHOCTH KOMIIETeHIHI

KO,E[ 1 HaMMeHOBdHHe

Kputepuu oieHrBaHus C()OPMHUPOBAHHOCTH KOMITeTEHLUU (YacTH

VMHJUKaTopa KOMITeTEHLUH)
JOCTUKeHUs Ha 0a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
KOMIIeTEHLIMM (YaCTH | COOTBETCTBYET OIleHKe COOTBETCTBYeT COOTBeTCTBYeT
KOMIIeTeHL1N) «y/I0BJIETBOPUTENBLHO» | OL[eHKe «XOPOILI0» OLleHKe «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MakcuMasbeHoro 6asnna MaKCHUMa/IbHOI'O MaKCHUMa/IbHOI'0
basia bana
(ITKoc-1) 3HaeT OCHOBHbIE IO CYILIeCTBY, TIpUHUMaeT aKTUBHOe
MNA-1  nKoc1 3HATh: | IOHATUA U TEPMUHBI OTBeuaeT Ha y4acTHe B Xofe




LONU A WN
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14.
15.
16.
17.
18.
19.

Buonorunueckue u
XO35ICTBEHHbIE
0Cc0OEHHOCTH pa3HbIX BU/IOB
Ce/TbCKOXO3SIICTBEHHBIX
JKUBOTHBIX.
I/Iﬂ'z IIKoc-1
[Tonb3oBatbcs
3/1eKTPOHHBIMHU
“H(OPMaIMIOHHO-
aHaTTHYeCKAMHU
pecypcam#, B TOM YHCJIe
TIPOUILHBIMU 6azamu
JAHHBIX,  MPOTPaMMHBIMU
KOMIUIEKCaMH TIpu  cBope
ucxoAHoW wHbOpMalud U
npu pa3spaboTke
TeXHOJIOTUM COJIep>KaHUs U
pasBefieHUst
Ce/IbCKOXO03SIICTBEHHBIX
JKUBOTHBIX

WN-3 nkoc-1 Bnagets:
KonTpons peanvsauuu
pa3paboTaHHbBIX T/IAHOB U
TeXHOJIOTHM cojiepKaHus U
BOCIIPOU3BOZCTBA
Ce/IbCKOXO03SsIICTBEHHBIX
JKUBOTHBIX

YMmeTs:

OMOTEXHOJIOTHH.
BJIajieeT MaTepraioM
0 TeMaM
JTUCITUTUIMHBI, HO
HCITBITHIBAET
3aTPYAHEHUs B ITOHCKe
Y aHa/13e
vH(popMaLuu JJ1st
peleHust
TOCTaB/IEHHOH 3a/1auH;

MOCTaB/IEHHbIE MIPOBeZIeHHsT
BOTIPOCHI, HO MPaKTHYECKOT0
JIOTTyCKaeT 3aHSATHS, TIPAaBUTBHO
HETOUHOCTH TIPU OTBeuaeT Ha
aHasiv3e MOCTaB/IeHHbIE
vHbOpMaLn AJ1s BOITPOCKI, 3HAeT
pelleHuUst pe3y/bTaThl
TOCTaBIeHHOMN MOC/Ie JTHUX

3ajlauy, BAajieeT JOCTHXKEHUM HayKU B
HaBbIKaMH obnactu
odopmieHre >KUBOTHOBO/ICTBe,
JIOKYMEHTOB MO>KeT paboTaTthb 1
yCTaHOBJIEHHOH oTbuparhb

hopMbI Heo0X0IUMYHO

vH(bOopMaLHIo 13
HaYYHBIX )KYPHA/IOB U
MoHorpaduii

Tema 5. CoBpeMeHHbIe MUKPOOHOTEXHO/IOTMH B BOCIIPOU3BO/ICTBE M Ce/IEKLIMU KPYITHOT'0
poraToro cKora

nomnyJagunu

Bomnpocs! a1 onpoca:
3HaueHWe HCKYCCTBEHHOTO OCeMeHeHUsI UM ero B/IMsiHMe Ha TeHeTUUeCKWil Mporpecc

[TonmyuyeHue, oLieHKa U XpaHeHue CIIepMbI

buonoruueckye mpeArocbUIKK MeTOZA TPAHCIUIaHTaLK 3MOproHOB (T3).

OT6Op AOHOPOB [|1s TIOTyUeHUsT SMOPHUOHOB.

["opMoHanbHast UHAYKLMS TTOJIMOBYJISILIMU Y JOHOPOB.

Crioco0bl u3B/IeUeHNsI IMOPHUOHOB Y IOHOPOB.

Xupypruueckuii MeTo, U3Bjie4eHus: SMOPHOHOB Y IOHODOB.

Hexupypruueckuit MeTo/| U3BeueHust SMOPUOHOB y ZIOHOPOB.

OCHOBHBI€ 3Tarbl TEXHOJIOTMU TPAHCTIAaHTALIUH SMOPHUOHOB.

Llesiv mpyuMeHeHus TPAaHCIIJIAaHTAL[UU SMOPUOHOB.

MeTo/ibI OTIeHKH SMOPHOHOB.

Criocobbl xpaHeHUst SMOPUOHOB.

Bnusinue UMMYHHOM CHCTeMbI JOHOPA U peLiyIieHTa Ha 3¢ ()eKTUBHOCTb
TPaHCIUIaHTaLMK SMOPUOHOB.

O1jeHKa J0CTOBEePHOCTH MPOUCXO0XKAEHUS! )KUBOTHBIX-TPAHCIJIAHTAHTOB.

KpuokoHcepBUpoOBaLiyisi SMOPUOHOB.

VIMMyHOIOTUeCKHe MeXaHW3Mbl COBMECTUMOCTH TP TPAHCIIAHTAIIMA SMOPUOHOB.

OrnpeienieHye 1Mojia paHHUX SMOPHUOHOB.

daKTOopbI, BIUSIOI[HE Ha TIPHKUBJIIEMOCTh SMOPHOHOB.

[MTometnieHusi U ob6opyoBaHUe AJisi pabOThI ¢ SMOpHOHAMHU.

Ta6smmia 7 — Kpurepum oreHKH copMHUPOBAHHOCTH KOMIIETeHIHI

Kop v HaumeHOBaHME
VHIMKaTopa
JOCTUIKEHUS

KOMITeTeHLIUM (YacTh

Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUHY (UacTu

KOMIEeTeHI1H)

Ha 6a30BOM YPOBHE

Hd TTOBBINI€EHHOM YpPOBHE

COOTBETCTBYET OII€HKE

COOTBETCTBYET ‘ COOTBETCTBYET




KOMIIETEeHLUM)

«y/IOBJIETBOPUTEILHO»
50-64% ot
MaKCUMa/IbHOrO Dasiia

OLIEHKE «XOPOIII0»
65-85% ot
MaKCHMaJ/IbHOr'O
bana

OLIeHKEe «OTJTUYHO»
86-100% ot
MaKCHMaJ/IbHOT'O
banna

(ITKoc-1)
NUA-1 1Koc1 3HATh:
Buosnoruueckue u

XO03sIiCTBEHHBIE
0Cc0OEHHOCTH pa3HbIX BU/IOB
Ce/TbCKOXO3SIICTBEHHBIX
>KBOTHBIX.
I/Iﬂ'z IIKoc-1
[Tonb3oBatbcs
3J/IeKTPOHHBIMH
“H(OPMaIMOHHO-
aHaTUTHYeCKAMH
pecypcam#, B TOM YHCJIe
TIPOGUILHBIMU H6azamu
JaHHBIX,  TPOrPaMMHBIMH
KOMITJIeKCcaMi TIpH  cOope
HUCXOHOW WH(pOpPMaLUU U
npu pa3paboTke
TEXHOJIOTUM COZepyKaHUsl U
pasBeieHust
Ce/IbCKOXO035IICTBEHHBIX
JKUBOTHBIX

M/1-3 nkoc-1 Bnagerts:
KonTposnb peanvsauuu
pa3paboTaHHBIX TJIAHOB U
TeXHOJIOTHH CojiepKaHus U
BOCIIPOM3BO/ICTBA
Ce/TbCKOXO03SIICTBEHHBIX
YKUBOTHBIX

YMmeTtsn:

3HaeT OCHOBHbIE
TTOHATHS Y TEPMUHBI
OMOTEeXHOJIOTHH.
BJIaZieeT MaTepraaioM
10 TeMaM
JTUCITUTUIMHBI, HO
HCIIBITHIBAET
3aTPYAHEHUs B ITOHCKe
Y aHa/n3e
“H(popMaLUu s
pellieHust
TIOCTaB/IEHHOM 3a/1auH;

T0 CYILIeCTBY,
OTBeYaeT Ha
MOCTaBJ/IeHHbIE
BOTIPOCHI, HO
JIOTTyCKaeT
HETOYHOCTH TIpH
aHanmse
“H(pOopMaLUU s
peliieHust
MOCTaB/IEHHOU
3a/jaud, BajieeT
HaBbIKAMHU
odopmieHne
JIOKYMEeHTOB
yCTaHOBJIEHHOM

dbopmpbl

MPYHUMAeT aKTUBHOE
y4acTue B Xojie
TpOBeZleHusI
MPaKTUUeCcKoro
3aHATUSI, TIPaBUIBLHO
OTBeuaeT Ha
MOCTaB/IeHHbIe
BOIPOCHI, 3HaeT
pe3y/bTaThl
MOCIeHUX
JOCTWKEeHUM HayKU B
obnactu
JKUBOTHOBO/ICTBE,
MO>KeT paboTaTthb 1
oTbupathb
He00X0IUMYHO
rH(bOopMaLUIo 13
HaYYHBIX )KYPHA/IOB U
MoHorpaduii

Tema 6. IlepcrieKTUBBI Pa3BUTHS MUKPOOMOTEXHO/IOTHH B Ce/IeKI{MH M BOCIIPOM3BO/ICTBE
JKMBOTHBIX
Bompocs! a1 onpoca:

OcCHOBHBIE 3Tarnbl OIVIOAOTBOPEHMS OOLMTOB in Vitro.
Cy1IHOCTb Kanayuralyy CriepMueB

MeTo/b1 OTIpe/iesieHus T10/la PAaHHHUX SMOPUOHOB.

ParjroHanbsHOe BOCIIPOM3BO/CTBO KUBOTHBIX C MCIO/b30BaHUEM MeTO/a UeHTUYHbIX
MOHO3UTOTHBIX O/IM3HELI0B

XpaHeHue M0JI0BUHOK SMOPHOHOB.
[Tporeccel, NponcxoAsilye Npyu IeEPBUUYHOM U BTOPUYHOM XUMEpH3Me.
MeTo/ibI 110/TyueHHst XUMep.
[TpakTHUeckoe UCHOIb30BaHUE XMMep, X 3HaUeHue /1JIs1 )KUBOTHOBO/ICTBA.

Bub1 MapkepoB xumep.

MBIIIIeN ¥ CeTbCKOXO03HCTBeHHBIX XKUBOTHBIX Pa3HbLIX BUIOB.

CeJIeKIIMOHHOTO TIpoliecca.

. [IpakTHyeckoe UCMO/b30BaHNe XUMep, UX 3HaUeHMe J1Jis1 )KUBOTHOBO/ICTBA.
. ['eHeTHyecKast prpo/ia TPAHCT€HHBIX )KUBOTHBIX.
. MeTo/1p1 TiepeHOCa TeHOB MJIEKOTIUTAIOLUX.

. OcHOBHBbIe 3Tanbl MUKpOUHbeKI[MK JTHK B MpOHYK/eyC 3UroThI /151 TT0/y4eHUsT TPaHCTeHHBIX

. HepCHEKTI/IBbI HCII0J/Ib30BdHWA TPAHCI'€HHBIX )KUBOTHBIX [JI ITOBBIIIEHUSA 9(1)(1)EKTI/IBHOCTI/I




Tabmna 8 — Kpurepun orjeHkH ¢()OpMHPOBAaHHOCTH KOMIETEHI[HH

Kopx v HauMeHOBaHue Kputepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UU (YaCTH
WHAMUKAaTopa KOMIETEeHLMH)
JIOCTH)KeHUs Ha 0a30BOM ypoBHe Ha I10BBILLIEHHOM YpOBHe
KOMITETEHLIMM (YaCTH | COOTBETCTBYET OL|eHKe COOTBETCTBYET COOTBETCTBYeT
KOMITeTEHLIUN) «yZI0BJIETBOPUTENBLHO» | OL|eHKe «XOPOILI0» OLIEHKE «OTJIUYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJbHOTrO Oasia MakKCHUMaJ/IbHOT'O MaKCHUMaJIbHOT O
banna bana
(ITKoc-1) 3HaeT OCHOBHbIE T0 CYII[eCTBY, TpUHHUMaeT aKTUBHOE
NA-1  nkec1 3HATh: | IOHATUA U TEPMUHBI OTBeuaeT Ha ydacTue B Xofe
Bronoruyeckue ¥ | OMOTEeXHOJIOTUH. [10CTaB/IeHHbIe IpOBe/leHus
XO3AVCTBEHHBIE B/IafIeeT MaTeprajioM | BOMPOCHI, HO MPaKTUYECKOT0
0C0OEHHOCTH pa3HbIX BU/IOB
o 10 TeMam JIOTyCKaeT 3aHATHS, [IPABUILHO
CeJIbCKOXO03MCTBEHHBIX
SKUBOTHBIX. JUACLUIUIMHBL, HO HEeTOUYHOCTH TpU OTBeuaeT Ha
UI-2 nxoc1 YMeTb: | UCTIBITBIBAET aHasuse [0CTaB/IeHHbIe
[osb30BaTHCS 3aTpyZHeHUs B MOMCKe | UHPpOpMaLuK Jijist BOIIPOCHI, 3HAeT
3/IEKTPOHHBIMU Y aHanuse pelieHus pe3y/bTaThl
HH(OPMALHOHHO- vHbopMaLuu AJis MOCTaB/IEHHOM MOC/IeJHUX
AHAHTHACCRIMY elleHus 3a/lauy, Biajeer OCTH)KEeHUM HayKu B
pecypcamy, B TOM 4ucCje p o aA » B/IaA A yK
TPOGITLHBIME Gasamu | [TOCTAB/I€HHOM 3a/jaul; | HaBbIKAMU obnactu
JAHHBIX,  MPOIPAMMHBIMU O(DOPMHEHI/IQ JKMBOTHOBO/ICTBE,
KOMIIIeKcaMu  1ip - c6ope OOKYMEHTOB MOXeT paboTaTh 1
HCXOfHOH MH(OpMaL yCTaHOBJ/IEHHOH oTOUpaTh
npu pa3paboTke
bopMeI HEoOX0UMY0
TE€XHOJIOTUU COAEP>KaHUA U
pasBeieHust MH(}OPMALHIO 13
Ce/IbCKOXO03AWCTBeHHBIX HAYYHbIX >)XYPDHaJ/IOB U
JKUBOTHBIX MoOHorpadbuii
N -3 nkoc-1 Bazers:
KoHntposnb peanusanmn
pa3paboTaHHBIX TJIAHOB U
TeXHOJIOTUi Coaep>kaHud U
BOCIIPOM3BOACTBA
Ce/IbCKOXO03SIICTBEHHBIX
JKUBOTHBIX

Tema 7. MUKPOOHOTEXHO/IOTHA KOPMOBBIX MperapaToB

Bomnpocs! pis onpoca:

1. BsmsiHMe KOpMJ/IeHUs Ha BOCTIPOM3BO/JUTEbHYIO CTIOCOOHOCTh )KUBOTHBIX.

buonoruueckas 11leHHOCTb Oe/TKOB )KUBOTHOT'O ¥ PaCTUTE/IbHOTO TPOUCX 0K EHHSI.

BanaHcrpoBaHre KOPDMOB [/l CeMbCKOXO3SIMCTBEHHBIX JKMBOTHBIX IO KOJMYECTBY OenKOB M

He3aMeHUMbIX aMUHOKHCJIOT.

[Tytn ynyuiieHysi OM0I0rH4ecKol MUTaTeIbHOU [JeHHOCTH KOPMOBBIX O€/TKOB.

[TosyueHrie KOPMOBBIX OEJTKOBBIX TTPerapaToB M3 JPOXCOKEH.

OcobeHHOCTH MTPOM3BO/ICTBA OE/TKOBBIX KOHLIEHTPATOB M3 OaKTepHii.

[MTonyyeHre KOPMOBBIX OeTKOB U3 BOZODPOC/IEH.

[TomyueHre KOPMOBBIX OE/TKOB M3 MUKPOCKOITMYECKUX TPUOOB.

TexHO0/IOrUM TT0/TyYeHHst BBICOKOOeTKOBBIX KOPMOB M3 BereTaTUBHOM MacChl paCTeHUH.

10. TTuTaresibHBIe CBOWCTBA KOPMOBBIX O€NKOBBIX KOHIIEHTPAaTOB W3 JIPOXOKeH, OakTepwi,
BO/IOpPOC/IeN, MUKPOCKONMYeCKUX TPUOOB, BereTaTWBHOW MaccChl pacTeHMH M 0COOEHHOCTH HX
TIpUMeHeHHs] B KOPMOTIPOW3BO/CTBE.

11. TIpermy1iecTBO MHMKPOOMOIOTMYECKOr0 TMOAyYeHUs] KOPMOBBIX IIperapaToB He3aMeHMMBIX
aMUHOKHWC/IOT ¥ BUTAMUHOB T10 CPABHEHUIO C UX XMMUUECKUM CHHTE30M.

12. .TexHO/IOrMM NMPOMBILLIEHHOTO TIO/Ty4eH!s1 KOPMOBBIX IIperapaToB IM3MHa U TpUnTogaHa?

W

OXND U A



13.
14.

15.
16.

17.

Kakue OMOTeXHOOTMUYECKHe TIPUHIUIBI TIOJIOKEHbI B OCHOBY TIOJy4YeHUsi OHWOMperapaToB,
oborartieHHbIX BUTaMuHaMu B2 u B12.

OCHOBHBIE MYTH y/1y4YllieHUs] KODMOB MO COZlep>KaHUI0 MOTHOLIEHHbIX JITIHA/OB.

OcobeHHOCTH OUOTEXHOIOTHH TIOTyUYeHHUs] KOPMOBBIX JIMTTUAHBIX TIPeriapaToB.

depMeHTHbIe  MperapaTbl  MCIOJb3yeMble  NPU  KOPMJIBHWM  pPa3MuHbIX  Tpynn
CeJIbCKOXO035ICTBEHHBIX )KUBOTHBIX C LIeJIbIO Y/Iy4llleHUs] IepeBapUMOCTH KOPMOB 1 TIOBBILLIEHUST
BOCITPOM3BO/UTE/ILHOMN CITOCOOHOCTH.

buonoruueckoe geiictBue (epMeHTHBIX W MHKPOOHBIX TIpernaparoB, WCIOIb3yeMbIX B
JKUBOTHOBO/ICTBE.

KomnblomepHoe mecmupoearue (TCk):
Bbibepume o0uH eapuaHm omeemd.

ITponeccamu 6uoTpanchopManuy Ha3bIBAIOTCS PeaKI[UH MPeBpalleHus B [[e/1eBoi
MPOAYKT C IOMOLIBI0 K/IeTOK XUBBIX OPraHU3MOB

Heopranvnueckux BeljeCcTB

AMUHOKUCIOT

+OpraHuyeckux BelecTB

Hyk/1enHoBbIX KUC/IOT

K nepBHYHBIM MeTa00/IMTaM He OTHOCATCS:

+AHTUOMOTUKHU

BuTtamuHbl

Hyxkneotnabl

AMUHOKUCIOTBI

K BTOpMYHBIM MeTab0/IMTaM OTHOCATCA:

KogepmeHTsl

OpraHnyeckyre KUC/IOThI

+IIurmeHTHI

MoHocaxapu/ibl

JI/1s1 BO3HUKHOBEHUsI MyTallill MHTEPeCyHINUi reH /10/DKeH YBe/IMUUThCS B
2 pasa

10 pa3

10 4 pa3

+107 pa3

O0BbekTaMu B 00ecreueHUH CBEPXCHHTE3a 1e/1eBOro MPOAYKTAa AB/IAIOTCS:
IIpupojHble nokasaresy ITaMMOB

KneTtku-myraHThbI

+K/1eTKHU-MyTaHThI C AedeKTaMu peTpOMHTMOHPOBaHKS

KrneTku, cofeprkaiiiyie KOHCTUTYTUBHBIE (DepMeHTbI

MoHok/10Ha/IbHBIe aHTHUTe/Ia [0/1Iy4alT B POM3BO/CTBE

[Tpu ppakLIMOHMPOBAHNM AHTUTE/T OPTaHNU3MOB

®dpaki[MOHMPOBaHUEM JIUM(OLIUTOB

+C moMoI11[pt0 TUOPUZOM

XHWMUUECKUM CUHTEe30M

AKTHUBHBIN W1, MPUMeHAeMbIH NPU 0YMCTKE CTOKOB OHOTEXHO/IOTHYECKHX MPOU3BO/CTB,
3TO

CopbeHT

CMeCcb MUKPOOPIraHU3MOB, T10/Ty4eHHbIX TeHHO-UH)KeHEePHbIMU MeTO/laMU
[IITaMMBI-[eCTPYKTOPLI

+I1pUpo/HbII KOMI/IEKC MUKPOOPTraHU3MOB

dyHKIHel ()epOMOHOB ABJISIeTCSA

[IpoTtuBOOITYXO/I€Bast aKTUBHOCTh

AHTUMHUKpPOOHasi aKTUBHOCTD

+/I3MeHeHVe TIOBe/leHUs1 OpraHr3Ma, UMeOLLero CcreliupuuecKuii peLienTop
Tepmoperynupytoniasi aKTUBHOCTb



Jlo6aB/ieHHe He3aMeHNMbIX AaMHHOKHC/IOT B PAlHOH )XKHBOTHBIX YMEHBIIIAET Pacxo/|
KOpPMOB Ha

0-5%

5-10%

+15-20%

25-30%

OCHOBHOe MPeuMy1ecTBO (hepMeHTaTHUBHOW OMOKOHBEPCUH CTEPOU/IOB Tepej
XHMHUYECKOH TpaHc(opMaljueil COCTOUT COKpallleHUH BpeMeHH npoijecca
[TonyyeHry MPUHLIMIIKMAIBHO HOBBIX COeAUHEHUH

+/130upaTe/TbHOCTY BO3JelCTBHS Ha OTpe/ie/ieHHbIe (YHKIMOHA/IbHbIE TPYIIILI CTeporia
L OCTYITHOCTH peareHToB

CuHTe3e HOBbBbIE CTEPOU/IOB

OKOHOMHUYECKOe TMPeruMyLIeCTBO OHOTEeXHOJ/IOTHYeCKOro NMpOU3BO/JCTBA, OCHOBAHHOT0 Ha
HMMOOU/TM30BaHHBIX 0M000bEKTaX, Mepe/ TPAJUIHOHHBIM 00yC/I0B/IEHO
MeHbIIMMU 3aTpaTaMU TPyZa

+MHOrOKpaTHBIM UCIO/Ib30BaHUeM OM000beKTa

YckopeHrieM TTPOM3BO/CTBEHHOIO TIpoLiecca

CTabM/IBHOCTBIO TIpOLiecca

BuocuHTe3 aHTHOMOTHKOB, HCII0/Ib3yeMbIX KaK JIeKapCTBeHHbIE BellecTBa, 3¢ deKTuBeH
TOJIBKO Ha cpejax

BboraTeix ncrounukamu docdopa

+beHBIX MUTaTe/LHBIMU BelljeCTBaMU

boratbIx ncTOUHMKaMu yriepoja

boraTbiX HCTOYHMKAMH a30Ta

Bo/IbIIMHCTBO NPUPOAHBIX AMUHOKHMC/IOT OTHOCUTCA K PAAY

A

B

D

+L

KomnieKCHbIH KOMIIOHEHT MUTATe/IbHOM Cpe/ibl, Pe3K0 MOBbICHBIIUH
NMPOU3BOUTE/TLHOCTD (pepMeHTALMM NPH MOTyYeHHUH MeHUI[U/THHA

Pucosast myka

+KyKypy3HBbII 5KCTpaKT

I'opoxoBas myka

CoeBast MyKa

M3 acnaparuHoBo#l KUC/I0ThI CHHTe3UPYeTCs:

+JIu3uH, METHUOHUH, TPEOHUH

TpeonuH, TpunTodaH, TUPO3UH

JIW3uH, nenlyH, U301er1uH

ApruHuvH, TIPO/VH, CePUH

JIisi Ky/IbTHBUPOBAaHHUA IITAMMOB MHKPOOPraHU3MOB IMPU NPOU3BO/ICTBe aMHHOKHCJIOT
Hau0oJ1ee JOCTYNMHBIM HCTOUHHKOM YIJIEPO/ia AIB/ISIeTCS:

P®pyKTOo3a

+I'nmroko3a

MasibTO3a

JlakTo3a

Cnoco0HOCTHI0 K CHHTe3y 00/1a/ial0T:

+ABTOTPOdBI

'etepoTpodbl

JIutoTpodbl

[MapaTpodsi

Jnsa npousBojcrBa Butamuna B (pu6odiaBuH) HCIONMB3YIOT :

bakrepuu

+I'pubBI

Pacrenus



Bogopoam

TexHo/10rHYecKum BO3ayX IA 0MOTEeXHO0/I0rHUeCcKoro MpOU3BOACTBA CTEPU/IUIYIOT

+®unpTpoBaHNEM
AHTHOMOTHYECKHMHU BelljeCTBaMU
Y®-o6nyueHuem

Harpeanuem

AYKCI/IHBI — TEPMHH, MO/ KOTOPbIM Oﬁieﬂl/lHHIOTCH cneum]mquKne CTUMYJIATOPLI POCTa

AXKTHHOMMLIETOB

+PacTuTenbHbIX TKaHeH

JyKapuoT

JKUBOTHBIX TKaHel

Jnsa npousBojcTBa Buramuna B 12 (nuaHoK00a/1aMu/]) MCI0JIB3YOT
+bakreprn

['pubbl

Pacrenus

Bogopocam

3epHo NMIeHHUIbI 0€JHO AMHHOKHUC/IOTAMHU

Banuu v neiuH

TpeoHuH u TpuntodaH

+JIU3UH U METHOHUH

JletityH ¥ heHUTaTaHUH

He3amMeHHMBbIe aMMHOKHC/IOTHI HauOoJ1ee c0a/IaHCHPOBAHbBI B 0e/IKax ceMAH
I'opoxa

Puca

+Cou

Kykypys3et

B Poccuu Ha mepBoM 3aBo/ie 10 MPOU3BO/ACTBY KOPMOBBIX /IPO3OKel B KauecTBe
HCTOYHHKA YIJ/Iepo/ia UCI0/Ib30Ba/IH

[TpupopHbIi ra3

+ITapadunbl HeGTH

PacTuTesibHbIE OTXO/bI

CriupTsl

Ctaaus Apo0/1eHus SMOpHoreHe3a 3aK/IH04YaeTcsa B
+ITOBTOPSIIOIIUXCS [IeIEHUSIX 3UTOThI

B03HUKHOBEHHH HOBBIX KJIETOK

[TproOpeTeHNH UHAWBHIyaTbHbIX 0COOEHHOCTEMH
CoxpaHeHUM reHoTUra

IlepBbie Apo6/ieHNs] 3UTOTHI MPOUCXO/AT BHYTPH
+ITpo3pauHoii 000/I0UKH MPU OTCYTCTBHE POCTA
[Tpo3pauHoii 060/I0UKH C aKTHUBHBIM POCTOM

Matku

AnuHuka

Buosiornueckas mosTHOLEHHOCTH 0€/IKOB OMpee/isieTCsl
KonmuecTBOM aMUHOKHC/IOT

+KonuuecTBOM He3aMeHUMbIX aAMUHOKHC/IOT
CooTHOIIIeHHeM 3aMeHUMbBIX U He3aMeHUMbIX aMUHOKHC/IOT
CooTBeTCTBHEM 3TA/IOHY ao

Kakoii J/ieKapCTBeHHbI Tpenapar Co3[aH C WCHO0/Ib30BAaHHEM MeTO/I0B
WH)XeHepuu?

+WHurepdepoH

[TennuimH

Toxkodepon

Kopsasnon

KakoBa po/ib 0HOTeXHO/IOTHH B Ce/IeKLUU?

+U/3MeHsieT CPOKU pa3MHO’KeHHsI OPTraHU3MOB

CeHHOM



V3mensiet ¢unorexHes

YckopsieT CPOKY BbIBeZleHUsI ITOPO/,
YcunrBaeT CKOpPOCTb pOCTa OpraHu3Ma
MoHOK/10Ha/IbHbIE AHTHTE/IAa M0/Iy4aloT B NPOU3BOJACTBeE:
[Tpu ¢pakLMOHUPOBAHMM aHTUTE OPraHU3MOB
@pak1MOHMPOBaHUEM JTUM(OLIUTOB

+C momo1io ruopuoM
XUMUUECKUM CUHTE30M

IIpenmyiiecTBaMu reHHO—MH)XeHEPHOIr0 HHCY/IMHA ABJIAITCA
+MeHbl11as1 a/l/IepreHHOCThb
Bbicokas urcToTa npoAyKTa

Bosnbias ctabuibHOCTH
Bricokast akTUBHOCTb

HPEI/IMYIJ.IECTBO noJ/iydyeHus BI/I}I[OCHEIII/I(l)I/I‘-IECKI/IX AJIA ye/I0BeKa 0enKoB HYTéM
MHKpOﬁI/IOJIOFI/I‘-IeCKOI‘O CHHTeE3a

KauecTBO CbIpbs
OKOHOMUUYHOCTh

+CHSTHE 3THUeCKUX TTPob/IeM
CTabuIbHOCTD TTPOM3BO/ICTBA
Pa3paboTaHHasi TEXHO/IOTHSA MO0/ TyYeHUs] PEKOMOMHAHTHOI0 3PUTPOIO3THHA OCHOBAHA Ha

IKCIPeCCHH reHa
B k/ieTKax Apookeit
B knetkax pacTeHUi

+B Ky/nbType )KUBOTHBIX K/I€TOK

B keTkax 6akrepuit

Tab6mna 9 — Kpurepun oreHKn copMHUPOBAHHOCTH KOMIIETeHI{HI

KO,E[ 1 HaMMEeHOBdHHe

Kputepuu onieHrBaHus C()OPMHUPOBAHHOCTH KOMITeTEHLMU (YaCTH

WH/JMKaTopa KOMITeTeHILUH)
JIOCTYOKeHUSsT Ha 0a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHE
KOMITETEHLIMM (YACTH | COOTBETCTBYET OL|EHKE COOTBETCTBYeT COOTBETCTBYeT
KOMIIeTeHLUM) «y[IOBJIETBOPUTENIHHO» | OLI€HKE «XOPOILI0» OLleHKe «OTJTMYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oasita MaKCHUMaabHOT O MaKCUMaabHOT O
Ganna Gana
(ITKoc-1) 3HaeT OCHOBHBIE T10 CYLeCTBY, TMPUHHAMAaeT aKTUBHOE
NA-1  1nKoc1 3HATh: | MOHATHS U TEPMHUHBI OTBeYaeT Ha yudacTue B Xofie
Buonoruyeckue ¥ | OMOTEeXHOJIOTUH. MOCTaB/IeHHbIE MpOBeJieHUs
XO3ANCTBEHHDIE BJIaJIe€T MaTepUaaoM | BOMIPOCHI, HO MPaKTUYECKOT0
0COOEHHOCTH Pa3HBIX BU/IOB
o 0 TeMam JIOTMyCKaeT 3aHSTUS, NPaBUIBHO
CeJIbCKOXO03MCTBEHHBIX
SKUBOTHBIX. JIUCLIUTIJIMHBI, HO HEeTOYHOCTH TpHU OTBeYaeT Ha
NU-2 1Koc1 YMeTh: | UCIIBITBIBAET aHanuse MOCTaB/IeHHbIE
TMo/b30BaTHCSA 3aTpy/IHeHUsI B TIOUCKe | MHMOpMaLUu A/is BOIPOCHI, 3HaeT
3/1eKTPOHHBIMH Y aHajm3e peleHust pe3ynbTaThbl
HH(OPMALHOHHO- uHbOopMaLUH /1S MOCTaB/IEHHOU MOC/IeTHUX
AHATHTIECCKIMH eleHust 3a/lauu, BiajeeT OCTW>)KEHUU HayKU B
pecypcami, B TOM 4YHCJIe p o aA » B/Iaj A yK
TPODHTEHBIMH 6asamu | TOCTaBIEHHOM 3a/lauy; | HaBbIKaMH obnactu
[JaHHBIX,  IIPOrPaMMHBIMU chopMHEHI/Ie JKUBOTHOBO/CTBE,
KOMIIIeKcamu  1ipi - c6ope JIOKyMEeHTOB MOyKeT paboTaTh U
MCXOJHOH MH(pOpMALyH 1 yCTaHOBJIEHHOM oTOupaThb
npu pa3paboTke
(hopMbI Heo0X0IUMYO

TEXHOJIOTUM COJiep>KaHUsl U
pa3BeieHusI
CeJTbCKOXO03SICTBEHHBIX
YKMBOTHBIX

W/I-3 nikoc-1 Biazgets:

rH(bOpMaLMIo 13
HayYHBIX )KYPHa/IOB U
MoHorpaduii




KoHTposb peanusanmu
pa3paboTaHHbBIX JIAHOB U
TeXHOJIOTHU CoJiepKaHus U
BOCITIPOU3BO/ICTBA
Ce/TbCKOXO3SIICTBEHHBIX
JKUBOTHBIX

Tema 8. MuKpoOuoTexHo10rusi M 61100€30MacHOCTh

Bomnpoce! s onpoca:

1.Be3omacHocTh 1 6100€30MacHOCTb B )KUBOTHOBOZICTBE.

2. CyIIHOCTh reHeTHUeCKOT0 PUCKa M BO3MOXKHOM OTTaCHOCTH B OMOMH)KeHEepHUH.

3. 3ajjaud ¥ OCHOBHBIE HArpaBJieHUsl TOCY/apDCTBEHHOT'O peryJupoBaHUs B 00/acTH
reHHO-UH)XeHePHOU [1esiTe/TIbHOCTH.

4. Kputepurd U T0Kaszarenn OM00€30MaCHOCTH TPUMEHSIFOTCS B OHOTEXHOJIOTHH W
OMOVH)KeHEepHH.

5. 3aKoHBI, TIOCTAHOBJIEHUSI TIPAaBUTE/ILCTBA U [JPyrde HOPMATHUBHO-TIPDABOBbIE AKTHI
MIPUHATHI B Halllel cTpaHe B 00/laCTH OMOTEXHOJIOTMM, TeHHO-WH)KEHePHOU [1esiTe/IbHOCTH U
6robe3omnacHOCTH.

6. 3amauM cTaHAApTU3aLUMM W CepTUPUKALUKM TpoAykimu (yciyr) B obmacte
reHHOWH)KeHEePHOU JIesITe/IbHOCTA ¥ OM00e301TacHOCTH.

6. Iopsimok, mpefyCMOTPeHHBI 3aKOHAaMM M TIOCTAHOB/IEHUSIMM TIPaBUTENbCTBA TPU
rOCYZApCTBEHHOM PerucTpaliid TeHHO-WH)KeHepHO-MOJU(HUIIMPOBAHHBIX  OpPraHMW3MOB U
T0JlyyaeMbIX M3 HUX HOBBIX MHUILEBBIX MPOAYKTOB B Poccuiickoit @esepariyu.

7. Oco0eHHOCTU CUCTEMBbl TOCY[JapCTBEHHOTO peryJjupoBaHUs | oOecrieueHuUs
6106e30MacHOCTY TIpY TeHHO-UHXKeHepHoH AeaTenbHOCTH B CIITA.

8. TIpuurHBI ¥ KaKOBO COZiep>KaHue 00IeCTBeHHOTO MPOTecTa MPOTHB OMOWHKeHepUU B
mupe u Poccum.

9. IlyTu npeozoneHnst OTCTaBaHUSI OMOTEXHOJIOTUH, OMOWH)KeHeprr U 6100e30T1acHOCTH
B Poccun.

10. broras 1 MeTo/bI ero rnoJy4eHusl.

11. TIporecchl Aerpajalii HaBo3a U IPYTUX OPraHUYeCcKHUX OTXO/0B MPH UX KOHBEPCUU
B Ouoras.

12. OcHoBHBIe TpeOOBaHUSI K CyOCTpaTy M yC/I0BUs 0Opa3oBaHus Ororasa.

13. OcHoBHbIe ¢Gu3HMYeCcKre CBONCTBA OMoOTa3a ¥ BO3MOXXHOCTH €r0 WCTIOb30BaHUSI Ha
TIPOM3BO/ICTBEHHBIE U ObITOBbIE HYXK/IBI.

14. KommuecTBO 6MoTasa moyyaeMoro rpu aHa3poOHOM repepaboTKe HaBO3a.

15. OTmurie cOpo’KeHHOT0 HaBO3a OT HATHBHOTO.

16. OcHOBHBIe TUTIBI OMOTAa30BBIX YCTAHOBOK M MX Ha3HAUeHHe.

17. OueHka ¢u3MUeCKUX CBOMCTB Ouoraza B CpaBHEHHWU C JDYrUMU BUJAMHU
SHEproHOCUTeJIeH.

Komnblomepnoe mecmupoganue (TCk):
Bbibepume o0uH eapuaHm omeemd.
ITog MHKPOCKOIIOM 3aMeTHO, YTO B KJ/IETKe pa3pylleHa 000/10UKa A/ipa, KOPOTKHe
XpPOMOCOMBI B BH/ie OyKBbI X paBHOMEPHO pa3MelleHbl Mo Bceil kierke. Ha kakoit
CTa/ UM [ie/IeHHs] HaXOJUTCH KieTKa?
[Tpodasza
Nurepdaza
+ Mertada3za
Tenodaza
C noMo1BE0 MUKPOMAHUITYJ/IATOPA U3 K/IeTKH yAQIWIM KoMiuiekc I'osibpku. Kak 310
CKa)keTCsl Ha Jja/IbHelIel )XKUu3He/|eATe/IbHOCTH K/IeTKU?
Hapyiurcs nponjecc Mutosa
+ Hapyumrcsi o6pa3oBaHMe 130C0M, UX CO3peBaHUe U BbIBOJ, CEKPETOPHBIX
PO YKTOB KJIETKU




Hapymmircst ob6pa3oBanre prbocoM U cuHTe3 6eKoB

Hapy1aTcs rporjecchbl SHepreTHyeckoro oomMeHa

C momomipI0 IMaTesIs ¢/leJIaH COCKO0 C/IM3UCTOH PpTa. B Hepa3pyleHHbIX YMUTe/THATbHBIX
KJ/IeTKaX OKpallleHHOr0 Ma3Ka X0pOoI1lI0 BHAHbI OBa/IbHbIE Siipa, HeOJMHAKOBbIE 110
pa3mepy. Kakum nmyTem npoucxoausio fejieHue 3THX K/1eTOK?

Muto3

Meiio3

IIu3oronus

+ AMUTO3

Mukpoopranu3mbl, KOTOpPbie 0OTHOCATCS K MPOKAPHOTaM, UMET TaKue CTPYKTYPhbI:
MwuTOXOHIpUA

+ Hykneoun

XJ10pOoruIacThl

OH/J0I/Ia3MaTUYeCKUU PETUKY/TyM

Ha rucrosoruyeckom npenapare BHHa cOMaTHYecKasi K/IeTKa 0bIKa, HaxoJAIasCs B
Meragdasze muroTHueckoro AeneHusi. CKOJIbKO XpOMOCOM BXOJAUT B COCTaB MeTada3HOM
IUIaCTUHKH, YYUTHIBAsA, UTO KaXK/as XpOMOCOMa CO/JepP)XHUT /[Be CeCTPUHCKHe
XpoMaTH/bI?

46 XpomMOCOM

92 XpoMOCOMBI

+60 xpoMocom

30 xpomocom

B nuTatesbHYH cpejly C K/IeTKaMH, CIOCOOHBIMH K /ie/IEHHI0 MUT030M, BHeCEH TUMHH
C Pa/HOAKTHBHOM MeTKO. O ueM MOKeT CBH/IeTe/IbCTBOBATh 00JIbIIIOe KO/JIMYECTBO
TUMHMHA, KOTOPbIH BBIABJ/ISAETCS B A/ipax K/IeTOK BO BpeMsi pai0aBTorpaduueckoro
hcc/aeoBaHusA?

O MasioM KoJIM4yecTBe K/IeTOK, KOTOpble HaX0sATCsl B MHTepdase

+ O 6onbILIOM KOJMUeCTBe K/eTOK, KOTOpble HaxOZSTCs B CHHTETUUYECKOM Iepuoje
nHTepdasbI

O 60/1b1I0M MUTOTUUECKON aKTUBHOCTH

O manoM KOauyecTBe KJIeTOK, KOTOpble HaXOAATCS B MPECHHTETUUYeCKOM Iepuoje
yHTep(dasbl

OjHoM M3 NMPUYMH caMopa3pylleHHe K/IeTOK XPAIa MPHU 0CTeonopo3e Ha KJIETOYHOM
YPOBHe fIB/IfeTCsl pa3pylleHye CTPYKTYPbI 0/JHOr0 U3 opraHou/ioB. Uto 310 3a opranouj?
Komrminekc I'ombmxm

KrneTouHbili 1jeHTp

+ JIuzocoma

MutoxoHapus

IToc/ie MUTO3a B J0UEPHHUX K/IETKAX OT/Ae/IbHbIE OpraHe/ibl 00pa3yoTcs de novo, Apyrue —
TOJIBKO MyTeM Y/BO€HHsI CyIeCTBYHLIUX. YKa)KUTe, KaKHe U3 NMpeACTaB/IeHHbIX HHXe
HMEIOT CTI0COOHOCTH K CaMOY/JBOEHHIO:

Pr6ocombl

[TnacTuHYaTHI KOMILIEKC

OHJIoM/1a3MaTruyeckasl CeThb

+ MuUTOoX0oH pUKr

Js yCHemHoro omn/io0TBOpPeHHsi Heo0XoAuMo, UT00bI MPOM30ILIa aKPOCOMHAA
peakuusi, BCIeICTBHE KOTOPO#i A/Ipo CriepMaTo301/ia NoNnajiaeT B cepeiHy fAiLia.
Ha3oBure opranesuty, KOTopasi I(pMHUMaeT HauOosibIlee yuacrie B 00pa3oBaHUH
aKpOCOMBI:

Pubocoma

MuroxoHapuUs

+ Komruiekc ['onbmxu

KnerouHslii 1jeHTp



Ha Ky/abTypy omyxo/ieBbIX KJ/IETOK MOJAEHCTBOBA/IM KOJIXHI[UHOM, KOTOPbLIN 0J/IOKHpYyeT
cuHTe3 0eIKOB-TY0OYy/IMHOB, 00pa3ymoiux BepereHO AeneHus. Kakue 3Tambi
KJ/IETOYHOT0 IHKJ/Ia OyAyT HapyLIeHbI?

+ Muro3

G-HyJ/1eBOM TIepuo[,

[TocTCUHTETHUYECKU TTepHO]]

CHHTeTUUeCKUM NIepuoy,

depMeHTHI B KJ/eTKe pa3MellleHbl B OpraHe/lax TakKuM 00pa3oM, UTO OHH
obecrieunBaOT BbINMOTHeHHe ()YHKIMH ompe/eeHHbIX opraHe/1. HazoBure, Kakue
(hepmeHTBI pa3MellieHbI B IH30COMaXx:

@depMeHThI CUHTe3a )KUPHBIX KUCJIOT

+ I'naponasel

depMeHTHI CHHTe3a be/Kka

depMeHTbI CHHTEe3a MOUEBUHBI

Ha nipoTsbkeHUH >KU3HHU (0T Je/1eHusi A0 rude/in) K/IeTKa HaX0UTCA Ha Pa3HbIX (ha3ax
KJIETOYHOT0 [JHK/1a — HHTep(a3a nmepexoaut B MuTo3. Kakoii 6e/10k BbIpadaTbiBaeTcsi B
KJ/IeTKe U pery/MpyeT BCTyI/IeHHe K/IeTKH B MUTO3?

+ HukivH

Kepatun

BumeHnTun

TybynuH

[IuToXMMHUECKUM HCC/IeJOBaHHEM BbISIBJIEHO BBICOKOE CO/iep)kaHHe B IUTOIIa3Me
rupomTudeckux pepMeHTOB. O0 aKTUBHOCTH KAaKHX OPraHe/l/I M3 MepeuyrCIeHHbIX
HIDKe CBH/IeTe/IbCTBYeT 3TOT (PakT?

KnetouHoro uieHTpa

OH/I0T1/1a3MaTUYeCcKOro peTUKy/ayMa

+ JIuzocom

MuToxoHpUH

Ha 3/1eKTpoHOrpaMMax K/IeTOK eueHH KPbIChI X0POIIO0 3aMeTHbI CTPYKTYPbl OBa/IbHOM
(¢opmbI, AByMeMOpaHHbIe, BHYTPEHHssi MeMOpaHa KOTOpPhIX o0pa3yer Kpuctbl. Kakue
3TH OpraHe/uibl?

[Tepokcucomel

+ MuToxoHIpUn

LeHTpOCOMBI

JIn3ocomel

Bo Bpems usyueHusi (a3 muTO3a B K/IeTKax KoOpelIKa JIyKa HalJeHa K/IeTKa, B
KOTOpPOM CIUPa/IM30BaHHbIe XPOMOCOMBI JIeXKAT B IKBAaTOPHA/ILHONM MJIOCKOCTH, 00pa3ysi
3Be3/ly. Ha KakoM cTaiiid MUTO3a HAXOJUTCS K/I1eTKa?

+MeTada3ssl

[Tpoda3sl

NuTepdasni

Tenodasbl

CorsiacHo paBu/1y MOCTOSIHCTBA UK C/Ia XPOMOCOM /ISl KKJA0T0 BH/IA )KMBOTHBIX
XapaKTepHO onpejie/ieHHOe M IIOCTOSTHHOEe KO/In4ecTBO xpomocoM. Kakoi MexaHu3m
o0ecneurBaeT 3TO CBOWCTBO MPH MO/JI0BOM Pa3MHO)XeHUH?

Mwto3

+ Metio3

Tpancnanus

LutokuHes

Cpesqu MeMOpaHHBIX OpraHe/U1 K/IeTKH BBIJe/JIAIT OJHOMeMOpaHHbIE H
ABymMeMmOpaHHble. Kakue opraHe/uibl MMEOT AByMeMOpaHHOe CTpOeHHe?
MwuToxoHApUH, anrapar ['obmaKu

KrnetouHslii 11eHTp, pub0COMBI

+MMUTOXOH/PUH, TJIaCTU/BI

Anmapar I"onbmpku, pubocoMsl



Hauanoch MUTOTHUeCKOe /ieJIeHHe JUIVIOU/HOM COMaTUYecKoM K/IeTKU. X0/ MUTO03a
HapyLMIcsA, ¥ o0pa3oBajach OAHOsiAepHas MOTUIVIOU/ HAA KieTka. Ha kakoii craguu
MHTO3 ObUI MpepBaH?

[Tpodasa

Tenodaza

+AHadaza

Mertadasza

B k/1eTke HapylIeHa cTpyKTypa pudocom. Kakue nmponecchl mocTpajjaioT mpex/je Bcero?
CHHTe3 HYK/IEMHOBBIX KHUC/IOT

+CuHre3 Oenka

CuHTe3 yIy1eBoI0B

CuHTe3 JIMIU/I0B

Comaruueckasi AMIUIOH/Has KJjleTKa BCTyNW/Ia B MHUTO03, HOPMa/bHbIN XOJ KOTOPOro
Ob1 mpepBaH KoaxupuHoM. Ha Kkakom 3Tame OyJer mnpepBaH Mponecc MHTO03a, H
KaKo0#l XpPOMOCOMHBII Ha0op OyAeT UMeTh 00pa3oBaHHOeE APO?

Amnadasa, 2n

Anadasa, 4n

+Mertada3za, 2n

Mertada3a, 4n

OpraHe/1a K/IETKH HMeeT COOCTBeHHYHW Oe/l0KCHHTe3upywiyo cucremy. HazoBure ee:
Arnmapat I'onbmxu

JInzocoma

OH/0T/Ia3MaTUYeCKU PeTUKYTyM

+ MUTOXOH/pUSA

IIpoaykThl 00MeHa BBIBOAATCS W3 KJIETKH 4Yepe3 KoMmiuleKc I'o/ibpKu B pe3ysbTarte
CoeJUHEHHS ero MeMOpPaHHOI CTPYKTYPbI C Hapy)XHOH CTPyKTypoi. UTo 3T0 3a mporecc?
Ocmoc

Tndpysus

ODHJIOLIATO3

+ DK30L1UTO03

B Ky/abType TKaHe#l f/lePHBIM H3/IydeHHeM MOBpPeXJAeHbl SAPBIMKU sifep. O0OHOB/IeHHe
KaKHX OpraHe/ul B IUTOIUIa3Me K/IETOK CTAHOBUTCS MP00/1eMaTHYHBIM?

+Pubocom

—JInzocom

—Kowmmnekca I'onbmpxu

—MukpoTpybouek

Bo BpeMsi MHUTOTHUECKOro JAe/IeHHsl KJ/IeTKH HCC/Ie/0BaTei0 yAA/I0Ch Hadmwaars ¢a3sy,
KOI/Ja OTCYTCTBOBa/IM 000/10uKa sijpa ¥ SA/PBIIIKO, LeHTPHO/JH PaCHO/I0KHWINCh Ha
MPOTHBOIOJ/IOKHBIX MOJIIOCaX K/IETKH, a XPOMOCOMBI UMe/IH BH/| K/Iy0OKa HUTeH, CBOOO/HO
pasMelieHHbIX B puTomiasMe. Ha Kakoil CTajjuM MHUTOTHYECKOrO0 IIMK/Ia HaXOAUTCS
KJ/IeTKa?

+I1poda3ssl

Anada3bi

WuTepdasnl

MeTada3zsl

ITogONBITHBIM JKHUBOTHBIM HA TMPOTSDKEHHH 24 CyTOK BBOAWIH COTH  TSDKEIBIX
MeTa/UIoB. Vi3ydyeHue mpenapaTroB MeueHH O[] 3/IeKTPOHHBIM MHUKPOCKONOM BbISIBU/IO
AeCTPYKIIUK0 MHUTOXOHApHN B remaropurax. C 0Oo/bIIOH yBepeHHOCTHIO MOXKHO
yTBepX/JaTh, YTO B renaToluTax HapyluleHbI MPoLecchl:

CunTe3a Oeska

+3HepreTryeckoro oomMeHa

JKvipoBoro obmeHa

CuHTe3sa yrieBoj0B



B nuToreHeTHyeckoil J/1a0opaTopuu HMCCAeOBAIM KapHOTHI 3/0poBOro 0bika. Beuio
YCTAQHOBJ/IEHO, YTO ero cOMaTH4YecKHe KJeTKH cojepxat 60 xpomocom. Kakoe Kosin4yecTBO
ayToCOM CO/IeP)KUTCH B ero COMaTUYeCKHX KieTKax?

60

30

+58

46

YcraHoB/1IeHO, UTO KapUOTHII JIOWIAAU MpeAcTaB/ieH 64 AByXpoMaTH/HBIMH
xpomocomamu. Ha kakoii cTaguu MuTo3a onpejesieH KapuoTun?

Tenodaza

+ Metada3za

[Tpometacdasa

Anadasa

KieTky /1a00paTopHOro >XHBOTHOI'O MOABEPIVIM H30BITOUHOMY PEHTTeHOBCKOMY
o0/1yuenuro. B pesynbrare o6pa3oBaiuch 0ekoBbie ()parMeHTsI B HuToIiasme. Kakoi
OpraHoM/} KJ1eTKH IIpUMeT yuacTyue B UX yTU/IM3anumn?

KreTouHbIi 1[eHTP

Kowmrmnekc I'onbxu

+JI130COMBI

OH/J0I/Ia3MaTUYeCKUU PETUKY/TyM

ITocsie uccefoBaHuA KapuoTuma BeigBHIM 60 xpomocom. OgHa U3 xpoMmocoM 1-ii mapsl
ObUla J/TMHHee 00BIYHOW BC/IEACTBHE NMPUCOEAMHEHWs K HeH YacTH XPOMOCOMBI U3 29-H
napsl. Kakas myranusa umeer Mecro?

Henerys

NuBepcus

+TpaHciokanus

Hynnukanys

B rucrosormueckoM —mnpemnapare, OKpAllleHHOM  JKe/Je3HbIM  TIeMaTOKCU/IMHOM,
nmpeJCcTaB/ieHa KJjeTKa raHTe/neo0pa3Hoii  (opMbl, B MO/I0CAaX KOTOPOH BH/JIHBI
CcrMpa/iu3oBaHHbIe XpPOMOCOMBI. B Kakoi (pa3ze K/1eTOUHOro UK/Ia HAXOAUTCA K1eTKa?

B aHadasze

B npocase

+B Tenodase

B unrtepdasze

B kiierkax uenoBeka mnpu ¢(u3NuecKod Harpy3ke pe3K0 YCH/IMJ/ICA MPOIjecC CHHTe3a
AT®, KoTOpHII IPOUCXOJUT B:

JInzocomax

+MUTOXOHPUAX

Kommnekce I'onbmxu

Pubocomax

ITocsie Bo3feiicTBHA MyTareHa B MeTa()a3HoM N/IaCTUHKE BHIAAB/IEHO HAa TPH XPOMOCOMBI
MeHbIlle HOPMbI. YKa3aHHas MyTaljusi OTHOCUTCSA K:

TpaHcokanyu

NuBepcuu

[Tomurennn

+ AH3yruionguu

B pacTtyupix TKaHfAX OpraHu3Ma 4e/i0BeKa HelpepbIBHO CHHTEe3UPYHTCS crenuduyeckKue
KJIETOUHBbIEe 0e/IKH. ITOT MpoLecc NPpouCcXo UT Os1aroaps padore:

JIuzocom

+Pubocom

KnerouHoro nenrtpa

Anpeiiika

Knerka sAMyHMKA HaxoAuTcs B S-mepuoje uHTepdasbl. B 3T0 Bpemsa mpoMcxXouT:
Cripanu3sarnysi XpoMoCcoM

+ Pervukanma JTHK



Hakonnenve AT®
[enenue xpomocom
OoreHe3 e/ IMTCA HAa TPH NepHO/ia: Ppa3MHO)KeHHUe, POCT U co3peBaHue. KjieTku, KoTopbie
BCTYIIWIH B NIEPHUOJ POCTa, Ha3bIBAlOTCA:
Ooronuu
+ IlepBUUHBIE OOLIUTHI
Aneknerka
BTopuuHbie 00LIUTBI
Ha k/ieTKy mnojeiicTBOBa/Ml BelIeCTBOM, KOTOpOe BbI3Ba/i0 HapylleHHe I[e/I0CTHOCTH
MeMOpaH in30coM. UTOo MOXKeT MPOU30MTH C K/IeTKOH BC/Ie/[CTBHE ITOr0?
Cnenmanu3anys
Ouddepenumarys
PasmHOXeHue
+ABTONMNU3
B jguarHocTMke XpOMOCOMHBIX 00/1€3HeH C Ie/IbI0 U3YyYeHHs KapHOTHIIA Ha KYJIbTYPY
KJ/IeTOK BO3/IeMCTBYHT KO/IXUI[UHOM — BelleCTBOM, Pa3pyllalwidM BepeTeHo Je/neHusn. Ha
KaKo# CTafid MUTOTHUYECKOr0 LIUK/a U3y4yaloT KapuoTum?
Tenoda3ssi
[Tpodasbl
+MeTtacassl
Anadasbl
MuTOTHYECKMI LMK/ — OCHOBHOW KJ/IETOUYHBIN MeXaHH3M, KOTOPbIi  o0ecreuynBaeT
pa3BUTHEe OPraHU3MOB, pereHepaniiil0 ¥ pa3MHOXeHHe. IJTO BO3MOXKHO, MOCKOJIBKY
0/1arojjapsi TaKoMy MeXaHH3MYy 00ecreunBaeTcs:
Kpoccunrosep
+ PaBHOMepHOe pacrpejeneHre XpOMOCOM MeXy JOUepHUMU KieTKaMu
HepaBHOMepHoOe pacripesiesieHrie XPOMOCOM MEXAY JOUePHUMU K/IeTKaMHU
N3meHeHre reHeTUUeCKOW UH(POPMALIUKA
TpaHcKpunnus B K/leTKe MPOUCXOAUT B yuyacTKax jyxpomatuHa. Kakue u3MmeHeHusi B
LUTOI/Ia3Me K/IeTOK BO3HMKAKT B C/Iyuae yBeJIMYeHHs KO/IMUeCcTBa 3yXpoMaTHHa?
Bo3spacraet 70711 arpaHy/IIpHOM 5H/|0MIa3MaTUYeCKOM CEeTH
YMeHbl11aeTcsi aKTUBHOCTh K/IETOUHOTO LIeHTpa
+ Bo3pacTtaeT Ko/im4ecTBO prubocom
BospacTaet akTUBHOCTB JIM30COM
Ha snekTpoHHoi ¢doTorpaduu KieTKyd 3aMeTHbI MAaKpPOMOJIeKY/Ibl, KOTOpPbIe CBA3bIBAIOTCS
co creruUUeCKMMH PelenTopaMy Ha TMOBEPXHOCTH IVIa3MaTHUYeCKOo# MeMoOpanbl. Kakum
MyTeM OHM MONajaT B K/IeTKY?
Uepe3 MOHHbIE KaHAJIbI
+ bniarogaps sH0LMTO3Y
[TyTem macCMBHOTO TpaHCHOpTa
Bnarogapst paboTte HaTpuii-KaIMeBOTro Hacoca
Tematuka pedeparon

Posib BBIJAIOIUXCS YUEHBIX B PA3BUTUH OMOTEXHOJIOTHH.

CocTosiHM€ U TIePCIIeKTHUBBI Pa3BUTHS «Oesioi» brotexHonoruu B PO u mupe.
CocTosiHUe U TepCIieKTHUBbI Pa3BUTHSL «KpacHOW» OuotexHosioruu B PO u mupe.
CocTosiHME U TTePCIIeKTUBBI Pa3BUTHUS «3e/IEHON» OroTexHooruu B PO u mupe.
CocTosiHre U MepCTeKTUBbI pa3BUTHS «Cepoii» buoTexHonoruu B PO u mupe.
CocCTOosiHUE U TIePCIIeKTUBBI PA3BUTUSI «CHHEM» 6uoTexHonoruu B PO u mupe.
Vcronb30BaHue COBpeMeHHbIX OMOTeXHOI0TMYeCKUX MeTO/I0B B IJIeMeHHOM paboTe ¢
JKUBOTHBIMU.

8. CoBpeMeHHbIe MeTO/Ibl BOCIIPOU3BO/ICTBA KUBOTHBIX.

9. JHK-nrarHocTuka B KUBOTHOBO/CTBE U BeTePUHAPUU.

10.  MonekynsipHO-reHeTHUeCcKre MeTo/ibl AIMarHOCTUKY MH(EK[MOHHbIX O0/1e3Hel.
11. MapkepHas ce/eKLUs B JKUBOTHOBO/CTBe.

NoUukwWhE



12. MeTo/bl HarpaB/€HHOTO BO3/€MCTBHS Ha T€HOM >KUBOTHBIX.

13. Apanrauys metoga ITLP gnst BeisiBneHust nonmuMmopdusma JJHK MukpocaTeniuToB y
JKAUBOTHBIX Pa3HbIX BHJOB.

14.  Wcrnonb3oBaHWe peKOMOMHAHTHBIX MUKPOOPTaHU3MOB [Jisl TIOJTy4YeHH sl aHTUOMOTHKOB
15.  TlepcrnieKTUBBI UCIIOIb30BaHUS TPAHCTEHHBIX )KUBOTHBIX

16.  IlepcnektuBbl ucronb3oBanus I'MO

17.  Co3paHue M CKPUHUHT TeHOMHBIX OMOIMOTeK

18.  Cucremsl JJHK-guarHocTuku

19. Xwumuueckuit cuHTe3 JTHK

20.  MeToabl UMMYHOAUATHOCTUKU

21. B03MO)XHOCTH CHHTe3a BTOPUYHBLIX MeTabO/IMTOB CYyCITIEH3MOHHOM KY/IbTYPOU K/IeTOK
22.  HWcnonb3oBaHWe U30JMPOBAHHBIX MPOTOILIACTOB B (hyH/JaMeHTaIbHbIX UCC/Ie/JOBaHUSIX U B
CeIbCKOM XO3SI1CTBe

23.  KpuocoxpaHeHue reHO(OH/Ia }KUBOTHBIX

24.  Buosiornyeckue TeXHOJIOTHHU U pellleHre SKOJI0OTMUecKHUX mpobsiemMm

25.  OuucTKa BOJpI C TOMOIIBIO OHOIOTMUECKUX TEXHOIOT UM

26.  Vcnonb3oBaHue OHMOOTMUECKUX TEXHOJIOTHM ITPU MOHUTOPUHTE OKPY)KAOIL[el Cpe/ib
27.  buogerpazaius KCEHOOMOTUKOB

28.  CunTe3 Oe/lka Ha UMMOOW/IM30BaHHbBIX PHOOCOMax

29. Hcnonb3oBaHue UMMOOWIN30BaHHBIX (DEPMEHTOB B TIPOMBIIIIJIEHHOCTH

30. Hcnonb3oBaHue UMMOOUIN30BaHHBIX (DEPMEHTOB B Me/IUL[HE.

31.  Buosornueckuie 100aBKH B MUILEBOM MPOMBIIIJIEHHOCTH

Ta6mna 10 — Kputepuu oneHKH cpopMHPOBAaHHOCTH KOMITETEHIMI

Koz v HaumeHOBaHue KpuTepuu olieHrBaHus CHOPMUPOBAHHOCTH KOMITeTEHI[MH (UacTH
VHJIMKaTopa KOMIETEeHL1H)
JIOCTHKeHUs Ha 6a30BOM ypOBHE Ha IOBbILLIEHHOM YPOBHE
KOMITETEeHLIMH (YaCTH | COOTBETCTBYET OLIeHKe COOTBETCTBYeT COOTBETCTBYeT
KOMITeTeHLIUU) «Y/ZOBJIETBOPUTE/IbHO» | OLIEHKe «XOpOLLIO» OLIEHKE «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oasia MaKCHUMaJIbHOT'O MaKCHUMaJIbHOT'O
Gamna Gana
(ITKoc-1) 3HaeT OCHOBHbIE 10 CYLLeCTBY, TPUHUMAaEeT aKTUBHOE
NA-1  1nKee1 3HATh: | OHATUA U TEPMUHBI OTBeuaeT Ha y4acTue B Xoje
Bronornaeckue ¥ | GHOTeXHOJIOTHH. T0CTaBJ/IeHHbIe MpOBeleHusI
XO3AMCTBEHHBIE BJIa/Ie€T MaTepHasioM | BOIIPOCHI, HO MIPAaKTUUYECKOI'0
0Cc0OEHHOCTH Pa3HBIX BU/IOB
b CKOXOSACTBEHHBIX 10 TeMam JOIMyCKaeT 3aHSTHS, IPABUJIbHO
SKUBOTHBIX. JUCLMIUIMHBL, HO HeTOYHOCTH IpU OTBeuaeT Ha
UI-2 1Koc1 YMeTs: | UCIIBITHIBAET aHanuse [OCTaBJ/IeHHbIE
To/b30BaTHCS 3aTpyZHeHUs B MOMCKe | UHPpOpMaLUU Jijis BOIIPOCHI, 3HaeT
3JIEKTPOHHLIMHI U aHa/u3e pelleHns pe3y/bTaThl
HMH(OPMALIIOHHO- uH(OpMaIuu J71st [TOCTaB/IeHHOM MIOC/Ie THUX
dHA/IMTUYeCKNUMH o
pecypcami, B Tom uncie | PEIIEHAS 3 3aJlauu, Biajeer IOCTH)KeHUM HayKU B
NPOGUMEHBIMY Gasamu | [TOCTAB/IEHHOM 3a/jauy; | HaBbIKAMU obmactu
AaHHBIX,  TIPOrPaMMHBIMHU O(bopMJ'IEHI/Ie JKMBOTHOBO/JCTBE,
KOMIuleKcamu  npu - cbope JIOKYMEeHTOB MOyKeT paboTaTh U
UCXOAHOH  MHpOpMALUK 1 yCTaHOBJIEHHOM oTOupaTh
npu pa3paboTke
TeXHOJIOTUH COJep>KaHusd U (boprI HeO6X0AHMy}O
pasBe/ieHus MH(OPMaLHIO 13
CeJ/IbCKOXO03UCTBeHHBIX Hay4YHBIX )KYPHA/IOB U
JKUBOTHBIX MOHOFP&Q)I/Iﬁ
N -3 nkoc-1 Bragers:
KoHntponb peanuzanymn
pa3paboTaHHbBIX JIAHOB U
TeXHOJIOTUI COZlep KaHUs U




BOCTIPOM3BO/ICTBA
CebCKOX03SIMCTBeHHBIX
JKUBOTHBIX

2 OHEHUBAHUME IMTMCBbMEHHBIX PABOT CTYJAEHTOB, PETJIAMEHTUPYEMBIX
YYEBHBIM IVIAHOM
[TucbMeHHbIe pabOTHI TI0 AAHHOW AUCLIUMTUIMHE YUeOHBIM IJIaHOM He TIPeyCMOTDEHBI.

3 OITPEJIEJTIEHUE PE3YJIBTATA ITPOMEXYTOUYHOMN ATTECTAIIN
dopma NPOMeXyTOYHOW aTTeCcTaly M0 JUCLIUIUIMHE 3K3AMEH.
OLIEHOYHBIE MATEPUAJIBI 1 CPEZICTBA /IS TIPOBEPKY CO@OPMMPOBAHHOCTH
KOMIIETEHLIVM

IIKoc-1 YHpaBJIEHI/IE TEXHOJIOTHYECKHMH IIponecCaM COoAep>KaHHUA H BOCIPOU3BO/JACTBA
Ce/IbCKOX03AMCTBEHHbBIX JKHBOTHBIX

3ajaHusA 3aKpPbLITOro TUIA:

1. Bo BpeMsA MHTOTHYECKOro Je/leHUsl K/IeTKH HCC/IefA0BaTe/I0 yAa/JI0Ch Ha0/I0aTh
¢a3y, Koraa oTCyrcTBOBa/iM 000/I0YKa sApa W SAAPBIIIKO, LEHTPHO/IU
Pacno/ioKuIuCh Ha MPOTHBOMOJIOKHBIX MOJIIOCAX KJIETKH, a XPOMOCOMBI HUMe/H
BHUJ K/IyOKa HUTel, CBOOOJHO pa3MelleHHbIX B nuTormsiasme. Ha kakod craguu
MHMTOTHYECKOr0 [UK/Ia HaX0AUTCA K/IeTKa?

+ITpoda3ssl

Amnada3zbl

Nurepda3sbl

Mertada3zsl

2. Kierky /1a00paTopHOro >XMBOTHOIO MOABEPIVIM H30bITOUHOMY PEHTT€HOBCKOMY
o0/1yuenuio. B pesyibTare o6pa3oBaiuch 6e/1koBbIe ()parMeHTHI B IUTOIL/Ia3Me.
Kakoi opraHouj K/J1eTKM IpUMeT yyacTHe B UX YTU/IN3aluu?

Knetounsbiii LieHTp

Kowmmnekc I'onb gk

+JIr30CcoMBI

OH/0T1/1a3MaTUYeCKUU PETUKYTyM

3afiaHMUA OTKPBITOI0 THUIA:
JlaiiTe pa3BepHYTbIil 0TBET Ha BOIPOC:

1. HazoBure crioco6rbl moyyeHusi He3aMeHUMbIX aMUHOKUC/IOT.
[TpaBU/IBHBIN OTBET: AMHUHOKHC/IOTBI MOXKHO TIO/TyUaTh CJIeAYIOLMMA CIIOCOOamMMu:
1) TUJIPOJIM30M TIPUPOJHOTO OETOKCO/IeprKalllero ChIpbs;

2) XUMHAYECKUM CHUHTE30M,;

3) MHUKPOOUOIOTHYEeCKUM CUHTe30M;

XI/IMI/IKO-MI/IKPO6I/IOJIOFI/I‘J€CKI/IM METO/10M.

2. Kakuie MeTo/ibl UCITOJTB3YIOT 15 TiepeHoCca reHOB M/IEKOTTUTAOLIUX ?
[TpaBubHbIN OTBeT: [IHs epeHOCa reHOB M/IEKOMTUTAIOLLMX UCTOb3YOT TPH MeTo/ja:
-MUKPOUH®eKYUI0 pekombuHaHmHoli /THK & npoHykeyc 3u2ombl;

- UCNO/b308aHUE PEmMposUPYCO8 8 KaUecmee 6eKmMopos;
- UHBEKYUKO MPAaHChOpMUPOBAHHBIX IMOPUOHA/IHBIX CMOM0BbIX K1eMOK 8 SMOPUOH.

3. Ha3oBuTe 0OCHOBHBIE 3Tarlbl 10/Ty4eHUs] TPAHCT@HHBIX )KUBOTHBIX.
ITpaBUMBHBIN OTBET:

TMonyueHue onodomeopeHHbIX AUYEK1emoK

KoHcmpyuposaHue 2eHa.




IIpueomoeneHue uHsekyuoHHo20 pacmeopa /JHK.
Mukpounsexkyus pekombuHaHmuotl /IHK e npoHyk/eyc 3u2ombL.
TpaxcnaaHmayus 3u2om.

BrisiBneHve uHTerpaiuy uykepozaHoit JIHK.

4, HatiTe onpesieneHre MOHATUIO XuMepu3Ma. Kakve BU/bl XMepH3Ma CYIeCTBYHOT?
[TpaBunbHbIN O0TBET: C y3KOT€HEeTUUECKOW TOUKU 3PEHUsT XMMEPbI - 3TO TIPOAYKThI 00be[UHEHUST
IByX U 0Oomee paHHUX JMOpPHOHOB, BCJEACTBUE UEro OHU 00/1aZlAl0T  CI0XKHBIM
KOMOWHUPOBAHHBIM T'€HOTUTIOM.

To naccugpukayuu K.Dopoa, pazmuuarom nepeuuHbili U 8mopuuHblll Xumepusm. Ilpu nepeuuHom
XUMepusme 2eHemuuecKU pasHble nonysiyuu KAemoK COCywjecmeytom C MOMeHmd Onio0OmeopeHust
AllyeKyemKu Wiu paHHe20 3mbpuoeeHesd. IlepguuHblie Xumepbl C KpdliHe HU3KOU uacmomoti mMoz2ym
B03HUKAMb, HAnpumep, Ko20a 08d WIU HECKOIbKO ChepMues Ornioo0omeopsiom OOHy SUUEKIemKy.
TepsuuHbLx XUMEp MOHCHO NOAYUAMb UCKYCCMBEHHO.

Tpu emopuuHoM Xumepuame Npoucxoosim KOMOUHAYUU 00HO20- 08YX 8UO08 MKaHell om 08yx wiu bosee
3apoobliell noce Hauana 2ay6oKoll KaemouHotl ouggepeHyuposKu. BmopuuHbili XuMepusm XapakmepeH
0/151 XuMep ecmeCcmeeHHO20 NPOUCXOHCOEHUIS.

5. OTaribl TeHHOM Teparnuu ex Vivo.

[IpaBU/IbHBIM OTBET:

1 — mony4eHue K/1€TOK OT H0TBHOTO >KUBOTHOTO;

2 — UCTipaB/ieHe TeHeTHUYeckKoro JieeKTa ¢ TOMOIIIbIO TepareBTUUeCKO TeHHOM KOHCTPYKLIUUY;
3 — oTOOp ¥ Hapall[BaHHe «HCITPAB/IEHHBIX» K/IETOK;

4 — uHdy3Us WK TPAHCTUIAHTAL[US 9TUX KJIE€TOK YKUBOTHOMY.

6. OcHOBHbIe HarpaB/eH!s pa3BUTHsI OMOTeXHOJIOTHUM B IIPOU3BO/ICTBE TIPOAYKIUU
JKUBOTHOBO/ICTBA.

[TpaBubHbIN 0TBeT: OCHOBa OMOTEXHOIOTUY — 3TO FeHeTHYecKast (K/eTouHas) MH)XXeHepust U
oroxumusi. Pa3BuTre KIeTOYHON MHKEHePUH CUATAeTCsl Ha JJAHHBIM MOMEHT OZJHUM M3 CaMbIX
NepCreKTUBHBIX HallpaB/IeHU.

YueHble MPOBOJSAT KY/IbTHBUPOBaHUE KJI€TOK MUKPOOPraHU3MOB, paCTeHUN 1 JKUBOTHBIX,
OCYIL[ECTB/ISIIOTCS TAKKE MaHMITYJISILIUM, KaK C/IUsIHUE K/IeTOK JIMOO repecajika OpraHou/ioB.
OCHOBHbIMU HANpasaeHusiMu pazeumusi GuUOmMexHoA02UU CUUMAOMCS:

. CO3/laHKe HOBBIX BU/IOB IIPOJYKTOB ITUTaHUS U JKUBOTHBIX KOPMOB, ITPOM3BO/CTBO UX;

. BbIBe/leHHe HOBBIX LLITAMMOB I10/1€3HbIX MUKPOOPraHU3MOB;

. CO3/laHK€e HOBBIX MOPO/, )KUBOTHBIX;

. BbIBe/IeHHe HOBBIX COPTOB PACTEHHH /it 00ecrieueHrst IPOYHOM KOPMOBO# 6a3br;

. Co3JjaHre 1 TIpMMeHeHue TIperapaToB 110 3alljuTe pacTeHWi oT Oosie3Hel U BpenTeel;
. MIpYMeHeHHe HOBBIX OMOTeXHOJIOTMUeCKUX METO/IOB I10 3aIlUTe OKPY’KaroILe Cpefibl.

Kpome 3T0ro, akTUBHO pa3BUBAeTCs HarlpaB/ieHHe OMO0I0rnyeckKy akKTUBHBIX COeIMHeHUN ¢
TOMOILIbI0 MUKPOOPTraHM3MOB U KY/IbTUBUPYEMBIX 3YKapUOTUUeCKuX KaeToK. Crofia BXOAAT
(hepMeHTbI, BUTAMUHBI, @ TAK)Xe TOPMOHBI U aHTUOHMOTHKH.

7. Ha3oBUTE OCHOBHBIE METO/Ibl KIIETOUHOU WH)KEHEPUH.
[TpaBuibHBIN 0TBeT: OCHOBHBIE METO/IbI KJIETOUHON MHXKEHEePHUH:
e rubOpuAM3alus OaKTepUaTbHbIX KJIeTOK
rubpuau3anys COMAaTHUECKUX KIIETOK,
riepeca/ika siZiep COMaTHUeCKHX KJIeTOK B SHYK/IeMPOBaHHbIe STLIEK/IeTKY;
TIO/TyYeHHe TOMO3UTOTHBIX JUTUIOU/HBIX TIOTOMKOB,
CO37laHMe MapTeHOTeHeTHUeCKHX )KUBOTHBIX.

8. [NonumenTys COCTOUT U3 CJIeAYIOIUX aMUHOKUCIOT: JIM3WH — BaJIMH
— CepyH — IJIyTaMUHOBast KACJIOTa.
Omnpenenute cTpyKTypy yuactka JHK, Koupyrolero yka3aHHbIM MOJTUTIENTH,.



[TpaBU/IBHBIM OTBeET:

[aHa moc/ie0BaTe/IbHOCT AaMUHOKWC/IOT B nojunentyge. Ilo 5TUM cBefeHUSM HETPYJHO
ycTaHOBUTb CTpoeHue uU-PHK, Koropas ympasissa cuHTe30M faHHOro mnomunentuza. Ilo
Tabsiie (Tabm. 1) reHeTMUeCKOTO KO/a HAXOAWM CTPYKTYpPy TpuruieTa Jjs nu3uHa (AAA),
BamHa (I'YY), cepuna (YL[Y) u rnyramuHoBoi kuciotel (I'AA). ITomobpaB Koaupyrolye
TpUrieTsl, cocrasisgeM U-PHK ans manHoro monunentruga: AAAT YYYLYIT'AA. Tlo ueriouke
n-PHK mo>xHO BoccTaHoBUTE yuacTok Lenu [JHK, ¢ KoTopoit oHa cHUManack. ¥Ypalu/a BCTaBasl

npotuB azeHuHa [HK, ryanuH — npotuB uwuto3MHa U T.A. CiiegoBaresibHO, Y4aCTOK
uHTepecyromei Hac renn [JJHK 6yzeT nMeThb ciefiyroiiee CTpOeHHe:
TTTHAAATALTT

Ho [OHK cocrouT u3 JAByX lierloueK. 3Has CTpOeHWe OAHOW 1ienu, II0 TPUHLUIY
KOMILJIEMEHTapHOCTH ZlocTpavBaeM BTOpyro. llemukom yuactok pgsyxuenouveuyHor /[IHK,
KO/IMPYIOIIUNA JAHHBINA TIOJUIENTH I, OyleT UMeTh CJie/lyiolliee CTPOeHue:

TTTUAAATALTT
AAATTTTUHUTI AA
Tabsuija 1 — Tabuija reHeTHYeCcKoro Koja
MepBoe BTropoe ocHoBaHuWe Tpetbe

OCHOBaHUe Yy (A) u(r) A(T) Y (A) u(r)
®EH CEP ™P umc Yy (A)

ViR OEH CEP ™P Lmc L (r)
NEN CEP - = A(T)

NEN CEP - TPU r(u)

NEN PO 'c APl Y (A)

i NEN npPo rmc APT U (r)
NEN nrPo rmc APT A(T)

NEN npPo Tmc APT r (L)

WUNE TPE ACH CEP Y (A)

A(T) WNE TPE ACH CEP L (r)
WNE TPE nn3 APT A(T)

MET TPE 3 APT r (L)

BAJ AJIA ACI nn Y (A)

r(w BA/I AA ACn i U (r)
BAJI AJIA ny nn A(T)

BA/ ANA rny I r(u)

Mpasuna nonb3osaHus TabauLe: Nnepsblil HyKNeoTUa, B Tpunnete GepeTca U3 NEBOro
BEPTUKANbHOIO pPA/a, BTOPO — U3 BepXHEro ropu3oHTaIbHOTO PAZa U TPeTUid — U3 NpaBoro
BEPTUKaNbHOrO. Tam, rae nepecekyTcs IMHUN, UAYLIUE OT BCeX TPeX HYKNeoTua 0B, u byaet
Ha3BaHUE HYKHOI aMUHOKUCIOTbI.

OxkoHuaTenibHbIE pe3y/bTaThl 00ydyeHus: (HOpMHUPOBaHUS KOMIIETEHIIU) OmpezessitoTCs
TOCpe/ICTBOM TiepeBo/ia 0asioB, HaOpaHHBIX CTYJEHTOM B TPOL[ECCe OCBOEHMS JUCIUTIIMHBI, B
OLIeHKM:

— 0a30BbIi  ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMA CUWUTAETCS JIOCTUTHYTBHIM  eC/IH
pe3y/ibTaT 00y4YeHUs] COOTBETCTBYET OILjeHKe «y/0BeTBOpUTeNbHO» (50 10 64 peHTHUHTOBBIX
0asoB);

— TMOBBIIIEHHbI YpOBeHb C(OPMUPOBAHHOCTY KOMIIETEHL[MM CUYMTAeTCsl [JOCTUTHYTBHIM, eC/v
pe3y/nbTaT 00y4YeHHsI COOTBETCTBYET OLIEHKaM «Xopomio» (65-85 peHTHHroBbIX 0asioB) u
«0TMUHO» (86-100 pelTUHrOBBIX OAJIIOB).

4 TIOPAIOK ITPOBEJJEHUA IIOBTOPHOM
TMMPOMEXYTOUYHOM ATTECTAIIVIN

dopma MpOMeKyTOYHOM aTTeCcTalyy M0 JUCLIUIIMHE IK3aMeH.

[ToBTOpHAS pOMeEXKYTOUHAs aTTeCTaLys 110 JUCLUILIMHE IPOBOJUTCS C UCTIO/Ib30BaHUEM
3a/laHuM 17151 OL[eHKH C(hOpMUPOBAHHOCTU KOMIIeTeHIM Ha 6a30BOM ypOBHe 110 BCEM MOJYJISIM,
BXOZSALLIUM B CTPYKTYPY AUCLIUILIVHBI 3@ CEMeCTp, 110 UTOramM KOTOPOro CTyZeHT uMeeT
aKaJleMUUeCKyro 3a/j0/DKeHHOCTb.

IlpumeuaHue:



[loroyTHUTETbHBIE KOHTPOJIbHBIE UCITLITAHUS TIPOBOASITCS /IS CTY/IEHTOB, HaOpaBIITX
MeHee 50 6a/10B (B COOTBETCTBUM C «[loM0)KeHHEeM 0 MOAY/IbHO-PEUTUHTOBOU CHUCTEME»).
OneHoYHbIe MaTepHaJIbl U CPe/ICTBA NMPOBe/IEHNsI MOBTOPHOI MPOMEXYTOUHON aTTeCTaluu
Bormpocs! Jj1s TIpoBefieHuUs1 cobeceioBaHUS:

1. [TonaTne 0 MUKpPOOMOTEXHOJIOTUH, HAIIPABIICHUS MUKPOOHOTEXHOIOT HH.

2. MukpoOroTeXHOIOI U B )KMBOTHOBOCTBE. Ee 1enu. 3a1a4u ¥ posib B MHTEHCU(UKALIH
OTpacJIi KUBOTHOBO/ICTBA.

3. KTo 1 ¢ kako# 11e71p10 BIIEpBbIE IPUMEHHII TEPMUH «MUKPOOUOTEXHOIOT U

4. OcHOBHBIE 3Talbl Pa3BUTUS MUKPOOHOTEXHOIOIUU. CBsA3b MUKPOOHOTEXHOIOIUHU C
TeHETUKOM, MOJICKYISIpHOW OHOIOTHEl, MUKPOOHOJIOTHEH U JPYTrUMH HAyKaMu.

5. Ilenu u 3a7aun MUKpOOMOTEXHOJIOTUU HA COBPEMEHHOM JTarle.

6. Kakue Hay4HbIe IEHTPHI B HAIIIEH CTpaHe U 3a pyOex oM 3aHMMAa0TCs TpoOiIeMaMu
MHUKPOOMOTEXHOJIOTMU U UX Pa3pabOTKH.

7. Kakoe Guonoruveckoe sSiBJICHHE, CTaBIIIEe OCHOBOW MPOMBIIIIIICHHON
MUKpPOOHMOTEXHOJIOTUH, OTKPBLT eTepOyprekuii akagemuk K.C. Kupxrod.

8. OTKpBITHE KaKOT0 aHTUOMOTHKA I103BOJIMIIO HaJaJUTh IPOMBILIIEHHOE IPOU3BOICTBO
JIEKapCTBEHHBIX BEIIECTB, MPOAYLUPYEMbIX MUKPOOPTaHU3MaMH.

9. KT0 1 B kakoM roty n300p&n MUKPOCKOII.

10. Kakue yu€Hble onucanu CTpyKTYypYy 1€30KCUPUOOHYKIIEMHOBOM KMCIOThI, HA3BaHHOMN
s kparkocru JJHK.

11. I'e u xem Obuta monyuena nepsas pexkombunantHas JJHK (coOpannas u3 uacreii,
NPUHAIISKANIMX PAa3HBIM OPTaHU3MaM).

12. KTo npoBén ycnensslii nepeHoc 4ea0Beyeckoro reHa B IiIa3MUAy KUIIEYHOM MalouKH.
13.  Kro pa3zpaboTas METOa MPOU3BOICTBA MOHOKJIOHAIBHBIX aHTUTEIL.

14. B yecTb KOro Ha3BaH METOJ ONpPE/EICHUs IEPBUYHOM 110CIE10BATEILHOCTH
HYKJIEOTH]IOB MOJIEKYJIbl HyKJIeMHOBBIX KucioT JIHK u PHK.

15.  Kakoe nepBoe I'M nomairHee )HBOTHOE MOSBUIOCH HA aMEPUKAHCKOM PBIHKE.

16.  HazoBwute 1enp U 32141 MUKPOOHOTEXHOJIOTHH KaK HAYKH.

17.  OxapakTepu3syiiTe HICTOPUYECKHE FTAIbl PA3BUTHUS MUKPOOHOTEXHOIOT HH.

18. 3apyOexHble W OTEUECTBEHHBIE Y4Y€Hble, BHecIIUE OONbIIONH BKIaJ B pa3BUTHE
MHUKPOOHOTEXHOJIOT HH.

19.  XapaktepHble 0COOCHHOCTH OMOTEXHOJOTHUECKUX MPOIIECCOB.

20.  KaxoBbl OCHOBHBIE HalpaBJI€HUS Pa3BUTHUS METOJIOB MUKPOOHMOTEXHOJIOTUH?

21.  Pe3ynbTaThl OMOTEXHOJIOTHUYECKMX MCCIIEIOBAHUN B J)KHBOTHOBO/ICTBE.

22. OcHOBHBIE 00BEKTHI MUKPOOHOTEXHOJIOTHH.

23.  Kakume mnpu3Haku TOJOXKEHBI B OCHOBY KIacCH(PHUKAIWU OHOJOTUYECKHX CHCTEM U
00BEKTOB, HCIIOJIb3YEMbIX B MHUKPOOMOTEXHOJIOTUU?

24. Kakne oprannzmbl OTHOCATCSA K MIPOKapHOTaM?

25. K10 m B KakoM rojay cozfajl KJIeTOuHyl0 Teopuio? OCHOBHBIE IOJIOKEHHS KJIETOYHOMN
TEOpUHU.

26.  CTpoeHue M pa3MHOKEHHE BUpPYcOB. MIMeloT nu BUpYCH KieTouHoe crpoeHue? Kakue
BUPYCHI Ha3bIBAIOTCS OakTeprodaramu?

27. Crpoenue 6axkTepuii. B uem BeipaskaeTcst pOCT MUKPOOPTraHU3MOB?

28. UeMm mnpexacTaBieH TeHETHYECKUI anmapaT B OakTepuanbHOU kieTke? CTpoeHue U
THUIBI TUIA3MU.

29. CTpoeHHEe 3YKapUOTHYCCKOW KIIETKA TIO0 COBPEMEHHBIM JIaHHBIM.

30. Crpoenue u GyHKIUN MEMOPAaHHBIX OPTraHOU/I0B.

31. Crtpoenue u GyHKIIMH HEMEMOPaHHBIX OpPraHOU/IOB.

32. Kakue opranon el sykapuotuieckoi kiueTku coaepxat JJHK?

33. Yewm 00yCIIOBIEHBI pa3InYUs B CTPOCHUH MEMOPAH Pa3HBIX OMOIOTHYECKUX 00BEKTOB?
34. Crpoenue siapa. XUMHUECKUI cOCTaB, CTpOEHUE U (PYHKIIUH XPOMOCOM.

35. CXOJICTBO U pa3IM4Me B CTPOCHUH PACTUTEIBHON U )KUBOTHOM KJIETOK.

36.  CXOACTBO U pa3nu4ue B CTPOSHUH KJIETOK IPOKAPUOT U DYKAPHUOT.

37. OC0OCHHOCTH CTPOCHHS U ICTICHUS COMAaTHYECKUX U TIOJIOBBIX KJIETOK?



38. OcCHOBHbIE TUTATENBHBIE CPEIbI, UCIIOJIb3YEMbIE JUIsl KYJIbTUBUPOBAHUS KJIETOUHBIX
KYJBTYD.

39. OxapakTepu3yiTe OCHOBHBIE (ha3bl HUKJIA Pa3BUTHA KYJIbTYpPbl OAKTEPHIA.

40. Knaccudukanust KI1€TOYHBIX KYJIbTYP.

41.  [laiiTe XapaKTepUCTUKY MPOIIECCY HETIPEPHIBHOTO KYIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
42. YTo Takoe CHHXPOHHBIC KYJIbTYPhl OaKTepUii?

43. Yto Takoe TOTUIIOTEHTHOCTb?

44, KakoBbI mpuunHbI BO3HUKHOBEHUS JTU(PHEPESHIIMPOBAHHBIX KIETOK.

45. KakoBa 11e1b KJIOHUPOBaHUS?

46. Uem oTnMyaeTcst KJIOH OT YUCTOM JIMHUU?

47. Kakue ocHOBHBIE 3Tallbl BKIIOYAET MPOLECC KIOHUPOBAHUS KUBOTHBIX ?

48.  Ha kakux cTaausix pa3BUTHSI SIMOPHOHOB BO3MOXKHO HCITOJIb30BAHUE UX SIEP IS
KJIOHUPOBaHUs?

49. [Touemy JIsI TOTYYESHHSI TOMO3HTOTHBIX TOTOMKOB HEOOXOJMMO OTUIOIOTBOPEHUE
SINLIEKIIETKU ?

50. CTBOJIOBBIE KJIICTKH M MTEPCIICKTHBBI X MCITOJIb30BAHUS B MHKPOOHOTEXHOIOT I
51. XHUMHYECKUH coCcTaB M PU3HKO-XUMHUeckue cBoiicTBa JIHK

52. ®opmel Mosiekysst JTHK.

53. CBONCTBa TEHETUYECKOTI'0 KOJA.

54.  Cnoco0Os1 momyuyenus JJHK.

55. Perukarnus JIHK y npokapuor

56.  Pemmmkxamms IHK y sykapuor.

57.  CTpykTypa M 3KCIpeccHs TeHa IPOKapHuoT.
58. CTpyKTypa U 3KCpeccus reHa dyKapHoT.
59. Bunb pemapanun JJHK.

60. Mexanusm u Bunbl penapanuu JTHK.

61.  T'eHHas u reHeTHYecKas HHXEHEPHUS.

62.  Ponb pecrpukras, nuras, peBeprasz’?

63. Xumnueckuii cunres JJHK.

64. Meton «BEKTOpa» M €ro MCIOJIb30BaHUE B TEHHOW WH)KEHEPUH.

65. MeTon KIOHHPOBaHUSI TEHOTHUIIOB.

66. PexoMOMHAHTHBIE TIIIA3MUIEL.

67.  dopmMupoBaHME I'€HETHUYECKOTO ammapara B Ipolecce OHTOreHes3a.

68.  I'enermyeckas mpupoja TPAaHCTEHHBIX )KHBOTHBIX.

69.  Meroabl nepeHoca reHOB MIIEKOIUTAIOIIHX.

70.  OcHosusble dTanbl MuUKponHbeKIn JIHK B mpoHyKIIeyc 3UTOTHI A7 TTOTydeHUS
TPAHCT€HHBIX MBIIIEH U CEIbCKOXO03HCTBEHHBIX )KUBOTHBIX PAa3HBIX BHJIOB.

71.  TlepcrieKTHUBBI HCIIOJIB30BAHUS TPAHCTEHHBIX KHUBOTHBIX TSI TIOBBIIICHHS

3¢ (HEeKTUBHOCTH CENEKIIMOHHOTO Mpoliecca

72.  Bunel pa3MHOXEHUS )KUBOTHBIX.

73.  buonoruyeckre 0cCOOEHHOCTH Pa3MHOKEHHSI CEIbCKOX03HCTBEHHBIX )KHUBOTHBIX.
74. OCHOBHBIE IPUHIUIIBI BOCIIPOM3BO/ICTBA KPYITHOT'O pOraToro cKota

75.  MeTo/bl OLIEHKH IJIOJJOBUTOCTH KOPOB

76. ['opMmoHanbHast perynsuus nojoBoil PyHKIIMHU KOPOB

77.  3HaueHHe HCKYCCTBEHHOTO OCEMEHEHHS MM €ro BIUSHHE Ha TNeHeTHYEeCKHil mporpecc
TOTTYJISIITIH

78.  IlomyueHue, olleHKA U XpaHEHHE CIIEPMBI

79.  OcHOBHBIE dTaIbl TEXHOJOTUN TPAHCIIAHTAIIH YMOPHOHOB.

80.  Ilenu mpuMeHEHHs TPaHCIUIAHTALUU SMOPHUOHOB.

81. OcHoBHBIE TpeOOBaHUS, TPEABIBIIEMBIC K JOHOPAM IIPH X OTOOpE.

82. MeTo1bI OIIEHKH IMOPHOHOB.

83. Cnioco0OsI XpaHEeHHSI SMOPHOHOB.

84.  BiusHue UIMMYHHOW CUCTEMBI JJOHOpA U PELUITUEHTa Ha (P (HEKTUBHOCTh

TPaHCIUIAaHTAUH YMOPHOHOB.
85.  OcHOBHBIE 3Talbl OIIOJJOTBOPEHUS OOLUTOB IN VItro.



86.  CymHOCTb KamauTaluy CliepMUeB

87. MeTtonpl onpeiesieHus 1oJia paHHUX SMOPHOHOB.
88.
89.

BTOPUYHOM XUMCPU3MC.

MeTo/1bl TOTY4IEeHUS UICHTHYHBIX MOHO3UTOTHBIX OJTM3HEIIOB.
XpaHeHue MoJI0BUHOK SMOpHOHOB. [Iporiecchl, mpoucxoasiye npu NepBUYHOM U

90. MeTopl IOJTyYeHHS] XUMED.

91. [TpakTHYeckoe UCTIOIB30BAaHUE XUMED, X 3HAUCHUE JIJIsl 5)KUBOTHOBO/ICTBA.
92. OrnpezenieHne U peryssaius moia

93. OmI010TBOPEHHUE SIUIIEKIIETOK 1N Vitro

Ta6mna 11 — Kputepuu oneHKH c)opMHpPOBaHHOCTH KOMITETEHIMI

Kop v HauMeHOBaHMe UHIMKATOpa AOCTU)KEHUS
KOMITEeTeHLIUU
(4acTy KOMMeTeHLK)

Kpurepuu oLieHUBaHusA
c(OpMHPOBAHHOCTH KOMITeTEHLIUN
(yacTu KOMITeTeHL1N)

Ha 6a30BOM yYpOBHE

COOTBETCTBYeT OLleHKe
«ypmoByeTBopuTenbHO» 50-64% ot
MaKCHMaJIbHOro basia

ITKoc-1

NA-1 1nkoc1 3HaTh: Buosoruueckue W XO3AWCTBEHHbIE
0COGEHHOCTH pasHbIX BU/IOB CeTbCKOXO03AHCTBEHHBIX JKUBOTHBIX.
NUA-2 nkoe1 YMeTb:  Tlonb30BaThCs  3/I€KTPOHHBIMU
MHGbOPMaLMOHHO-aHA/IMTHYECKUMU ~ PeCypCamMd, B TOM  UMCJIe
NpOQUILHBIMA 6a3aMi [JAHHBIX, MPOrPAMMHBIMH  KOMIUIEKCAMH
npu cGope UCXOHOM MH(OPMAL|MK U TIpK pa3paboTKe TeXHONOTHU
COJlepKaHWs ¥ PasBe/IeHHs Ce/TbCKOXO03AMCTBEHHBIX JKMBOTHBIX
NA-3 nkoc-1 Biiagets: Kourpons peanusaiyu paspaboTaHHBIX
MIaHOB M  TEeXHONOTMH  COZIePKAaHMs W BOCTIPOM3BOJCTBA
CeJTbCKOXO3AMCTBEHHBIX KUBOTHBIX

3HaeT  OCHOBHble  TeopeTHYecKue
T0JIO>KEeHHsI M3y4aeMoro Kypca; Mpu
OoTBeTax JIOTTyCKaeT
MaJloCyll[eCTBeHHbIe  TOTPEIIHOCTH,
HMCKa)KeHUS JIOTUYeCKOoM
Toc/ieloBaTeTbHOCTH TIPU U3/I0XKeHUU
Marepuarna, HETOYHYIO
apryMeHTal[{I0 TeOopeTUUeCKUX
TOJI0)KeHUH Kypca; B/IaJieeT
OCHOBHBIMU TIPUHLIUTIAMH
yTrpaB/ieHust TeXHOJIOTMYeCKUMH

rnponeccaMuv B KOHEBOACTBE.
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