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ITacnopT ()oHJa OIEHOUHBIX CPe/ICTB

HarpasyeHue noarotoBku: 36.03.02. 3ooTexHus

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

OYHOM 1 3a04HOM (OpPM 00yUeHUs
JucuumiiHa: BUOTEXHOIOT U B )KUBOTHOBOJICTBE

Tabmuna 1
No KonTponupyemeie Kontponupyembie | KonmnuectBo | [[pyrue onieHOYHBIE CpeACTBA
/i TUTAKTHYECKHE KOMIIETCHITNH TECTOBBIX BUJ Konuaectso
€IMHUIIBI (unu e€ yacTH) 3a/laHui BOIIPOCOB

1 3HayeHue [MKoc-1 26 CobecenoBanu
OMOTEXHOJIOTHH B e 20
MHTCHCU(UKAITIH
KUBOTHOBOJICTBA

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

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

4 buonornueckue ITKoc-1 3amura
0COOEHHOCTH MPAKTUYECKUX
BOCITPOM3BEICHUS pabor 13
KpPYITHOTO pOTaToro
CKOTa

5 CoBpemMeHHbIE ITKoc-1 33
OMOTEXHOJIOTHH B CobeceoBaHu
BOCIIPOM3BO/ICTBE U e 19
CEJICKIIH KPYITHOTO
poraToro cKota

6 [lepcriekTHBBI [TKoc-1 33 TectupoBanue
pa3BUTHUS
OMOTEXHOJIOTHU B 14
CEJIeKIINH U
BOCIIPOU3BO/ICTBE
KUBOTHBIX

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

8 bruorexHonorus u ITKoc-1 40 TectupoBanue 17
61006e301acHOCTh

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

JUCHUITINHBI
Tabmuia 2 — @opmupyeMble KOMIIETeHIUU
OrieHOYHBIE
Kop v HaumeHoBaHWe | Koz v HauMeHOBaHUe WHAWKATOPa JOCTY)KEeHUS
KOMTIIETEHI[UH KOMIIeTEHIMU (YaCTh KOMITETEHITNN) MaTEpHaILI
U Cpe/iCTBa
Tema : 3HaueHUEe OMOTEXHOJIOTUN B HHTCHCH(DUKAITTN
KHUBOTHOBOACTBA
M/-1 nKoc-1 3HaTh: Buosornueckye 1 X039HCTBEHHbIE
0COGEHHOCTH PasHbIX BHIOB CEIbCKOXO3SHCTBEHHBIX
[TKoc-1 YnpaByieHue | XHUBOTHBIX.
TeXHOJIOTUUeCKUMHU NA-2 nxoc1 YMeTb: T1o/b30BaThCsi 371€KTPOHHBIME
TIpoLjeccaMu UH(OPMAIMOHHO-aHATUTHYECKUMH DPECYPCAMH, B TOM
CO/IePKAHNS 1 yucsie MpoGuIbHBIMU Oazamu AAQHHBIX, TIPOTPaMMHBIMH CobecesioBanue
KOMIUIEKCAMH TIDH CO0pe UCXOZHON UH(OPMALUK U TPU
BOCHPOH?}]EOACTBE‘ pa3paboTKe TEXHONOTHHA COJEPKAHUS M Da3BeleHHs
CE/IbCKOXO35IMCTBEHHBIX | cenbCKOX035HCTBEHHBIX KUBOTHBIX
JKUBOTHBIX N A-3 nxoc-1 BiiageTsb: Koutposs peanusauu

pa3paboTaHHBIX TJIAHOB ¥ TEXHOJIOTHH CO/IePKaHUSA U
BOCIIPOM3BO/ICTBA CEbCKOX03WCTBEHHBIX )KUBOTHBIX

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 HHXXCHCPHA
M /I-1 nKoc-1 3HATh: Brosoriueckre U X03sHCTBEHHbIE
0COGEHHOCTY pasHbIX BHJOB CeIbCKOXO3AHCTBEHHBIX
[TKoc-1 YnipaB/ieHHe | )XMBOTHBIX.
TeXHOJIOTHYeCKUMHU NA-2 nxoc1 YMeTb: I1o/b30BaThCst 3J€KTPOHHBIMH
rporieccamu MH(POPMALMOHHO-aHAIMTHIECKUMH PeCypCaMH, 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 N A-3 nxoc-1 Biiagetsb: Koutposns peanusamu

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 6a3aMu [aHHBIX, 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 : CoBpeMeHHbIE OMOTEXHOJIOTUH B BOCIIPOM3BOICTBE U
CEJICKLIMU KPYIHOT'O poraToro ckora

[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 MHGOPMALMK 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 : HCpCHeKTI/IBLI Pa3BUTHA OHMOTEXHOJIOTHH B CCIICKIHMH 1

BOCITPOM3BOJACTBEC JKUBOTHBIX

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

MN-1 nikoc-1 3HaTh: Brosiornueckue u X03siCTBEHHbIE
0COGEHHOCTH DA3HBIX BHOB CeJbCKOXO3SHCTBEHHBIX
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 TEeXHOJOTUM COJIEPKAHMS U DasBefieHus
CeJIbCKOXO3SHCTBEHHBIX KUBOTHBIX

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

TecTtupoBanue

Tema : bHOTeXHO0/I0IMsl KOPMOBBIX IIPENapaToB

[1Koc-1 YnpaBneHue
TeXHOJJOTUYEeCKUMU
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-aHATIMTUYECKUMU  PECYPCaMHu, 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 TEXHOJIOTHM COZIePXKaHUS U
BOCIPOM3BO/ICTBA CEJIbCKOXO3SMCTBEHHBIX KUBOTHBIX

PedeparuBnas
pabora

Tema : BuorexHoJjorus 1 0M00e30MaACHOCThH

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

M I-1 nKoc-1 3HaTh: Brosoruueckre 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(OPMALMK U [IPH
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 CPefiCTBA /1S IPOBEPKU
c(hopMHUPOBAaHHOCTH KOMIIETEHIMI

Tema 1. «3HaueHHe OGHOTEXHO/IOTUH B MHTeHCU(PHKALMU )KHUBOTHOBOACTBA»

KomnbromepHoe mecmupoeaHue (TCk):
Bbibepume o0uH eapuaHm omeemd.

TepMHUH OMOTEXHO/IOTHS BIIEPBbIE BBEJ

JI. Tlactep

+K. Opuke

M. MeuHuKOB

TepMHH OMOTEXHOJIOTHS BBE/JIEH 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/10THSsA, 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

MeTto/bl 0MOTEXHO/I0THM HaNpPaB/IeHbI Ha PellieHHe I100a/IbHBIX MPo0d/eM:
OxpaHa 30pOBb4,

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[UHALI0 IPOTUB OCIbI MPOBEI
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 MpOMCXOXKAEHUS XKU3HU Ha 3emiie
+KnetouHoii 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 H METOAUKY HUCKYCCTBEHHOT'0 0CeMeHeHUsI
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 chOpMYTHPOBAJ MBIC/Ib 0 TOTUIIOTEHTHOCTH W30/ 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 Cmut 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

CTpyKTYypy 0e/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'. Kenep

P. XappucoH

Bomnpocsl Asis codecej0BaHNA:

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

2. buortexHonorusa B )XUBOTHOBOZCTBe. Llenu, 3aaum U posib B MUHTEHCU(PUKALIMK OTPAC/IU
JKMBOTHOBO/ZCTBA U PaljUOHAaIbHOI'O BOCTIPOM3BO/CTBA KUBOTHBIX.

3. Bepyiue poccuiickve v 3apybekHble YuéHble, BHECILIe BK/a/| B pa3BUTHe
OroTexXHOIOTHH.

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

5. TeopeTrnueckue TIPeJIIOCHIIKA BO3HUKHOBEHHSI OMOTEXHOJOTMM M PaLMOHATbHOTO
BOCIIPOM3BO/CTBA )KUBOTHBIX.

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

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

8. HayuHbie 1IeHTPBI B Halllel cTpaHe U 3a pyOe>KOM 3aHMUMaroTcs pobieMamu
O1OTeXHOIOTUY U UX pa3paboTKU.

9. buonoruueckoe siByieHre oTKpeIToe akazeMrkoMm K.C. Kupxrodom 1 crasliiee 0CHOBOM
NIPOMBIIIIEHHOW 61OTeXHOJIOTUH.

10. Otkpoitrie 1 pob JHK 1 eé ponb B obecrieueHr parjiOHaIbHOTO BOCIIPOM3BO/ICTBA
JKUBOTHBIX.

11. IMepBast pekomOunanTHast JTHK (cobpaHHas U3 uacTel, MPUHA/JIEXKAIIX Pa3HbIM
opraHu3mam).

12. PaboThI TI0 TIEpEHOCY YesI0BeUeCKOro TeHa B TIa3MU/Ty KUIIeUHOW TTaI0UKH.



13. Merto/ 11pon3BOACTBa MOHOK/IOHA/IbHBIX aHTUTEJI.

14. MeTog, ornipesiesieHUs IEPBUYHOM TOC/I0BaTeIbHOCTH HYK/IEOTH/IOB MOJIEKYJTbI
HyK/1enHOBbIX KucioT IHK u PHK.

15. Lenb u 3aau OMOTEXHOJIOTHH 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. OcCHOBHbI€e HarpaB/ieHUsI Pa3BUTHSI METOJI0B OMOTeXHOJIOTUH.

20. Pe3ynmbTaThl  OMOTEXHOJIOTMUECKUX  MCCAEOBAHUKA B O>KUBOTHOBOJCTBE  TIO

palMoHaIbHOMY BOCIIPOU3BO/ICTBY KUBOTHBIX.

Ta6yma 3 — Kpurepum oreHKH copMHUPOBAHHOCTH KOMIIETeHIHI

Kog 1 HaumeHOBaHue KpuTepuu olieHrBaHus cOPMUPOBAHHOCTH KOMIIeTeHLIMH (YacTh
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,  MPOIPAMMHBIMU 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
BOCIIPpOM3BOACTBA
Ce/IbCKOXO03SIICTBEHHBIX
JKBOTHBIX

Tema 2. «MOJ’[EKyJ'lﬂprIe OCHOBBI HAC/1IeJCTBEHHOCTH»

KomnbromepHoe mecmuposaHue (TCk):

Bbibepume o0uH eapuaHm omeema.

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




PuIoreHeTUYeCKHX CBSA3SIX 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/My 1oJI0BbIX 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®, munupl, hepMeHTbI

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

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 siB/IsIeTCs ero BhIPOXK/ieHHOCTh. 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 HI)Ke YTBEP)KJE€HHIH OTHOCHUTE/JHLHO CHHTe3a 0e/lKa MpaBWIbHO?
[nst KaXKaoro BUJia aMMHOKHKC/IOT €CThb JIMIIb OJJMH KOJJOH

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

+ MatpuuHas (uHpopmaumonHas PHK), cunte3upoBanHas Ha [JHK-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, BXOJAIIME B COCTAB 0JHOT0 HYK/I€OTH/A:

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, TAMUAH

N3BecTHO, uTo WH(poOpPMaLUA 0 MOC/TIEJOBATEeTHLHOCTH AMHUHOKHC/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 Ha3pIBaeTcs Takoe CBOMCTBO reHeTU4YeCcKoro 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 BugoB PHK na [JHK1

+ 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 3Kkciu3uoHHoM penapanuu THK. Kakon stan
npouecca pernapanuu [JHK Oyaer HapymeH?

PacniosnaBanue nospexzaeHHoro yyactka JJHK u ero ynaneHue

Bripesanue noBpesxxzgeHHoro yuactka JJHK

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

+ClurBaHMe BMOHTHMPOBAHHbBIX HYK/IEOTH/ 0B C HeBPeAUMBIM y4acTKOM MosieKkysibl 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 K/eTKe mpoucxoguT TpaHckpunuus. Pepmenr JTHK-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

PerysnsaTop

Opana u3 pened JHK cocrout u3 Hykneornpos: ATI-ALII-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 6akrepuu. IIpou3omnio ocBodoxK/eHHe omepaTropa oT Oeslka-
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 yuacTky npuxoaurcsa 3000 Hykiieorupos. Omnpepaenure, Kakoe KO/JIMYeCTBO
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 HeQo/IbIHe (pparMeHTHI BHOBb cuHTe3upoBaHHoH [JTHK. C nomompio
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 I'Mbe/ib OaKTepHii TOro yKe 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

IIponecc, B koTopom JTHK, BbIje/IeHHAsi BO BpeM# JIM3MCa 0JHOH 0aKTepHH, MPOHUKAET B
APYTyI0 0aKTepHI0 ¥ MPUBOANT K H3MEHEHHUI0 ee (eHOTHIIA, HA3bIBACTCH:

Cekcaykuus

+Tpancdopmarius

Tpancdekius

Tpancaykuus

C KakuM 0esiKoM-(pepMeHTOM BHpYycCa CBA3aH MeXaHM3M 00paTHOW TPaHCKPUITLHH?
[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 Ha3bIBaeTcsi 3TOT Crocod perimKanum?
KoHcepBaTHBHbIM

[wucnepcHbli

+ITonyKOHCepBaTUBHBIM

W peHTHUHbBIM

Kakue M3 mepeunc/ieHHBIX HIDKe MCCIeA0BAaHUIM MOC/TY)KU/IU NePBbIM [0Ka3aTe/IbCTBOM
Beaymen poim THK B coxpaHeHMu U nepejaye Hac/ieJCTBeHHOM 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-nmurassi

+PHK-3aBucumorni IHK-nonmmepassl

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 nepBoii. Kak Ha3bIBaeTcsl 3TOT CrOCO0 pervinKanum?
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 [ITHK-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 T'eHeTUYEeCKOI0 KoZja

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 TPAaHCKPHUIILMY 00pa3yTcs npeumyinecrBeHHo npo-vPHK,
KOTOpbIe coiep)XaT HeuH()opMaTHBHbIE YYaCTKU (MHTPOHBbI), BbIpe3alouiecsi BO Bpems
ee co3peBaHMsA. JTOT NPOLeCC HA3bIBAETCA:

Ksnuposanue

['eHHas KOHBepCcUs

PekomOuHarms

+CraiicuHr

BbIpOXXI€HHOCTh TeHEeTHYeCKOro 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 3aBepHIAlTCA pa3pylleHHeM mnocjaegHeld. TeM He MeHee CO BpeMeHeM ObLIO
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 CBoOKCTBA Apyroro mramMMa. Kak Ha3bIBaeTcs 3T0 siB/ieHHe?
Tpancdhopmariust

+TpaHcaykuus

Tpaucsanus

TpaHckpunms

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

BropuuHyto cTpyKTypy Oeska

TpeTuuHyt0 CTPYKTYypYy 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 LEHTP COCTOUT M3 TPeX HYK/ICOTH/OB U Ha3bIBAeTCs:

AMUHONIENTUAWIBHBIM

[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 Ha3bIBaKTCA 3TU TPHUILIEThI?

+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

BBIpOXj€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 yYpOBHE Ha MOBLIIIIEHHOM 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: | IOHATUA U TEPMUHBI OTBeuaeT Ha y4acTue B Xoje
BHOHUOFH‘IE‘CKHE ¥ | OGUOTEXHOJIOTUH. [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 HMH(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'eHeTHUeCKasA U KJ/IETOUHAsA HH)XeHepHs»

KomnbomepHnoe mecmuposaHue (TCk):
Bbibepume o0uH eapuaHm omeema.

HepapxuuHOCTH OHOCHCTEM MPOABJIAECTCA B

+YcnoxxHeHUH QyHKLMN

YripoiljeHud (yHKIMM

CrabwibHOCTH QYHKIIMMA

[TeprogyuHocTH

IToHATHIO «0HO000BEKT B MPOLeccax 0MOCHHTE3a» COOTBETCTBYET C/IeAYIoIee onpee/ieHue
OpraHu3Mm, Ha KOTOPOM MCITBITHIBAIOT HOBbIE OHMO/IOTMUECKH aKTUBHBIE BEIllecTBa
OpraHu3M, BbI3bIBaIOIINN KOHTAMUHALIMIO0 OMOTeXHOIOTMYeCcKoro 000pyA0BaHus
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

K/ieTouHasi cTeHKa rpaMoOTPHUIIAaTe/IbHBIX 0aKTepHuii 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 U3MeHeHUsI 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 CTaOHM/IBHOCTH MPOTOI/IACTOB AOCTUTAeTCHA NMPU XPaHEHUH
B xomoge

+B runeproHuyeckou cpege

B cpepe ¢ nobaBneHreM aHTHOKCHU/IJAHTOB

B aHa3poOHBIX yCIOBUAX

JIn3onum obecrieynBaeT MoryyeHue MpoOTON/IacTOB

Knetok pacrenun

KreTok rpubos

+bakrepun

Ks1eTok >KMBOTHBIX

Jins nosiyyeHusi ruOpuaoM B-1uM¢ouuThI BHIAEIAIOT U3 TKaHeH
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€TOUHOH UH)XKeHepHHU MPHUMEHUTE/IbHO K )XMBOTHBIM K/IeTKaM 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 monynsiquM K/IeTOK B L{MK/e TMepUOAWYEeCKOro BbIpALMBAaHUs, XapaKTepU3YOLIUICS 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 OpraHesi
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 NATOJIOTMYECKOr0 IpoLecca
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 DAKTEPU 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 [P ONITUMA/IbHBIX YC/I0BUAX AE/IATCS Uepes:
5 MUHYT



20 MuHyT

+24 vaca

72 yaca

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

+TOTUIIOTEeHTHOCTH

OmMronoTeHCTHOCTh

MyJIbTUTIOTEHTHOCTh

OcHoBY 0H0/I0THYECKHUX MeEMOpPaH COCTABJISAIOT:

Benku

+JIunuabl

I'mukornporensibl

dochaTtuzpbi

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

@. Kpuk

@. Cenrep

+J1. ITactep

Meto/bl KOHCTPYMPOBAaHHA K/I€TOK HOBOI'0 THIIA Ha 0CHOBe Ky/IbTUBUPOBaHMS,
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

+PenporpamMmMrpoBaHye KJI€TOK

[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
ComaThuecKrx KIeToK

C MOMeHTa OII0ZJ0TBOpeHUs

+3OMOpPHOHOB MOC/Ie Havuasla KjaeTouHou AuddepeHIMaIAN
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

MuKkpobuosiorus

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 yesjoBeKa

BBe/ieHre peKOMOMHAHTHBIX TUIa3MU/, B OaKTepHaTbHYIO KIeTKY

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/ISIOIIMX IyTeM omnepanuid 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

Tpancdopmarms

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 TJIa3MU/IbI U CIIMBaHUE «IUMKUX» KOHIIOB.
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 OaphepoB, TIepejaua OT/e/bHbIX HAC/Ie[CTBEHHBIX MPU3HAKOB
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

+/IByx1jerioueuHasi KoabLieBas JJHK

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 TEXHOJIOTHSA MO/ TyYeHUs] peKOMOMHAHTHOI0 YPUTPOINOITHHA 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>XXHOCTH perivKaLuu raasMu/,

OTcyTCTBHE TPaHCKPUIMLIUK

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

BkroueHus1 BeKTOpa B KJIETKU X035IMHA

BuoTexHO/I0TY «reH-MapKep» Heo0Xo UM AJis

O6pa30BaHusi KOMITETEHTHBIX KJIETOK X03sIMHA

Moaudukaliyy Mecta B3auMO/ieCTBUSI peCTpUKTa3 ¢ cybcTpaToM

+0T0O0pa peKOMOMHAHTOB

[ToBbIllIEHUS] AKTUBHOCTH PEKOMOMHAHTA

BekTop Ha 0CHOBe 1/Ia3MH/BI IPEANIOUTUTE/IbHEH BeKTOpa Ha 0CHOBe (DaroBoi JHK
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 yeTbHOW aKTUBHOCTH

[ToBbIieHWe 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

CoBepleHCTBOBaHHE MyTEM XMMHUYECKOW TpaHC(hopMaLiy

[TonHbI XMMHAYECKU 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

Kuieynoii nanouke

A30THCTBIe 0CHOBAHHMSA COeJUHEHHBbIE C IEHTO3HbIMM KO0J/IbL[aMH MIOCPeACTBOM
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 HeKOAUPYIOLIMX yUaCTKOB

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 .

Ha3Banue pecrpukTasbl (hopMupyercs 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 BoaHoM pacTBope JHK Harperom o Temmneparypsl 96—100°c u mesiounoi 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 BBeJleHHe HyK/1eoTHa

Perumukanua 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

PearupoBanwue apyr ¢ gpyrom SH — rpymmn ¢ o6pa3oBaHueM JUCYIbGUIHBIX CBSI3e
I'napodobHOe B3aUMOIeCTBYE JIUIH/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 KOHLIENIIUK O ABOWHOM CIMpasiy AHK

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 TIIAa3MU/IBL.
@®opmMHUpoOBaHKe reHeTUYeCKOro anrapara B IpoLjecce 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 BO3MOKHO MCITO/Ib30BaHUE HX sifiep JIst
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

—_ =
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e e e
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Tabuna 5 — Kpurepun onjeHKH ¢)opMHPOBAaHHOCTH KOMIIETeHIUH

Koa 1 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




MaKCUMaJIbHOrO Daiia

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 Bnagerts:
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
“H(popMaLUu /s
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

MPUHUMAeT 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 BOCIIPOHM3Be/JeHNUs KPYITHOT'O POraToro CKOTa»
Bomnpoce! s onpoca:

1. Buzipl pasMHOKeHUS )KUBOTHBIX.
2.

3.

4. MeTozb! OLIeHKH IJI0JOBUTOCTH KOPOB
5.

6.

7.

8. [Tos10BO¥ LIMKJI Y TEIOK ¥ KOPOB
9.

10.

11.  TloJsioBbIe TOPMOHBI CAMOK

12.  IloJyioBble TOPMOHBI CaML{OB

13.

['opMoHanbHast peryssiiys MoJ0BOM (PYHKLMU KOPOB
YTO NOHUMAIOT MOJ, «IT0JI0BOX 3PE/IOCTBIO» KUBOTHBIX ?
OnTrManbHble CPOKM Haya/IbHOTO TI0JIOBOT'O UCI0/Ib30BaHUS TEJIOK.

YpOBHU 5H/I0KPUHHOM PEery/IsiLiuM MOJI0BOT0 LIUK/IA.

Bbuonornueckre 0cOGEHHOCTH Pa3MHOXKEHUST Ce/TbCKOXO03SIMCTBEHHBIX KUBOTHBIX.
OCHOBHbIe MPUHLUITBI BOCTIPOM3BO/CTBA KPYIHOI'O POraToro CKoTa

HpO,E[OJ'I)KI/ITeIIbHOCTb JKW3HU CITepMHEB U HI\/‘ILIEKIIGTKI/I B IMOJIOBBIX ITYTAX KOPOBLI
TexHoJiornueckue q)aKTOPBI, BJ/IMAIOIHKE Hd IMJIOJOBUTOCTD )KUBOTHBIX

Tabymmia 6 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIETeHIHI

Kop v HaMeHOBaHUe
WHJUKaTopa
JIOCTHKEHUS

KOMIEeTeHIUU (YacTu

KOMIIeTeHLUM)

Kputepuu ouieHrBaHus C()OPMHUPOBAHHOCTH KOMITeTEHL[UU (YacTH

KOMIETEeHLUH)

Ha 6a30BOM YPOBHE

Hd TTOBBINI€EHHOM YpPOBHE

COOTBETCTBYET OIeHKe
«y[IOBJIETBOPUTETBHO»
50-64% ot
MaKCHUMasbHOro Oasia

COOTBETCTBYET
OL[eHKE «XOPOIIO»
65-85% ot
MaKCHMa/IbHOI0
6anna

COOTBETCTBYET
OLIEHKE «OT/TUUYHO»
86-100% ot
MaKCHMa/IbHOTO
banna
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14.
15.
16.
17.
18.
19.

(ITKoc-1)

NO-1 nKec1 3HATH:
BuoJsiornueckue u
XO3UCTBEHHBIE
0Cc0OEHHOCTH pa3HbIX BU/IOB
CeJIbCKOX03MCTBEHHBIX
JKUBOTHBIX.

NA-2 1nKoe1 YMeTh:
[Tonb3oBatbcs
3/1eKTPOHHBIMHA
“H(OpPMaIMOHHO-
aHaTUTHYeCKAMHU
pecypcam#, B TOM YHCJIE
TPOUILHBIMU Hazamu
JaHHBIX,  MPOrPAMMHBIMH

KOMIUIEKCaMu TIpu  cHope
HUCXOHOW WH(OpPMaLKUU U
npu pa3paboTke
TEXHOJIOTUM COZEepyKaHWs U
pasBejieHus
CeJIbCKOXO03SICTBEHHbIX
JKUBOTHBIX

WN-3 nkoc-1 Bnagets:
KonTposnb peanvsauuu
pa3paboTaHHbBIX T/IAHOB U
TeXHOJIOTHH cojiepKaHus U
BOCIIPOM3BO/ICTBA
CeJIbCKOXO03SICTBEHHbIX
JKUBOTHBIX

3HaeT OCHOBHbIE
TTOHATUS U TEPMUHBI
OMOTEeXHOJIOTHH.
BJIaZieeT MaTepraIioM
10 TeMaM
JTUCITUTUIMHBI, HO
HCITBITHIBAET
3aTPYAHEHUs B ITOHCKe
Y aHa/n3e
vH(popMaLuu J1st
pelilieHust
TOCTaB/IeHHOM 3a/1auH;

T0 CYILIeCTBY,
OTBeuaeT Ha
MOCTaBJ/IeHHbIE
BOIPOCHI, HO
JIOTTyCKaeT
HETOUYHOCTH TIpU
aHamse
“H(pOopMaLUU /s
peliieHust
MOCTaB/IEHHOU
3a/jaud, BajieeT
HaBbIKaMH
odopmieHre
JIOKYMEeHTOB
yCTaHOBJIEHHOM

dbopmpbl

MPYHUMAeT aKTUBHOE
ydacTue B Xojie
MIPOBe/IeHHsT
MPaKTUUeCcKoro
3aHSTHS, TTPABUIBHO
OTBeuaeT Ha
MOCTaB/IeHHbIe
BOIPOCHI, 3HaeT
pe3y/bTaThl
MOCIeJHUX
JIOCT)KEHUM HayKU B
obnactu
JKUBOTHOBO/ICTBE,
MO>KeT paboTaTthb 1
oTbupathb
He00X0IUMYHO
rH(bOopMaLUIo 13
HaYYHBIX )KYPHA/IOB U
MoHorpaduii

Tema 5. CoBpeMeHHBbIe OMOTEXHO/IOTMH B BOCIIPOU3BO/ACTBE M CE/IeKI{HH KPYITHOI'0

poraTroro CkKora

Bompocs! a1 onpoca:
3HaueHWe HCKYCCTBEHHOTO OCeMeHeHUsI UM ero B/MsiHMe Ha TeHeTUueCKWil Mporpecc

nomnyJagunu

[TonmyuyeHue, oLleHKa U XpaHeHue CIIepMbI

Bbuonornueckye mpeArocbUIKM MeTOZA TPaHCIUIaHTaK 3MOproHOB (T3).
OT6Op ZOHOPOB [I1s TIOJTyYeHHs] SMOPHUOHOB.

["'opMoHanbHast UHAYKLMS TTOJIMOBYJISILIMU Y JOHOPOB.

CriocoOblI 13B/ieueHusi SMOPHUOHOB Y JOHOPOB.

Xupypruueckvii MeTO, U3BJI€UeHUs1 SMOPHOHOB Y JIOHOPOB.
Hexupypruueckuit MeTo/| U3BeueHust SMOPUOHOB y ZIOHOPOB.
OCHOBHBI€ 3Tarbl TEXHOJIOTUU TPAHCTJIAHTAIL[UH SMOPHUOHOB.

Llesiv mpyuMeHeHus TPAaHCIIJIAaHTAL[MM SMOPHUOHOB.

MeTo/ibl OIIeHKH SMOPHOHOB.

Criocobbl xpaHeHUst SMOPUOHOB.

Bnusinue UMMYHHOM CHCTeMbI JOHOPA U peLivIiieHTa Ha 3 ()eKTUBHOCTb

TPaHCIUIaHTAL[UX SMOPHUOHOB.

O1leHKa ZI0OCTOBEPHOCTU TIPOUCXOKAEHUS )KUBOTHBIX-TPAHCIIJIAHTAHTOB.
KpuokoHcepBupoOBaLiyist SMOPUOHOB.

VIMMyHOIOTUeCKHe MeXaHW3Mbl COBMECTUMOCTH TPH TPAHCIIAHTAIIMA SMOPUOHOB.
OrmpeienieHye 1Moja paHHUX SMOPHUOHOB.

dakTOpBHI, BIUSIOIIME Ha TIPHKUBIISIEMOCTb IMOPHOHOB.

[TometnieHust 1 ob6opyioBaHUe AJisi pabOThI C SMOPHUOHAMM.

Ta6smmia 7 — Kpurepum orjeHKH copMHPOBAHHOCTH KOMIIeTeHIHI

Kop v HaumeHOBaHME

KpuTepuu olieHrBaHus chOPMHUPOBAHHOCTH KOMITeTEHI[UH (UacTU
KOMIIeTeHI 1M )

WHAWKATOPAd




JOCTHKEHUS Ha 0a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
KOMITeTeHL|UU (YaCTH | COOTBETCTBYET OIIeHKe COOTBETCTBYET COOTBeTCTBYeT
KOMITeTEHLUH) «y[IOBJIETBOPUTE/ILHO» | OLIEHKe «XOPOIII0» OLIeHKe «OT/IMUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCUMaJibHOTO Oasa MaKCHMa/IbHOTO MaKCHMa/IbHOT'O
bama bamnna
(ITKoc-1) 3HaeT OCHOBHbIE T10 CYLL[eCTBY, TIpUHMMaeT aKTUBHOE
NUA-1 1Kot 3HaTh: | HOHATHS U TEDMUHBI OTBeYaeT Ha yuactue B Xofe
Bronoriyeckue ¥ | OMOTEXHOJIOTHH. NI0CTAaBJ/IeHHbIE NIpOBe/leHuUs
XO3SHCTBEHHbIE BJIa/Ie€T MaTepUaIOM | BOIIPOChHI, HO MIPAaKTUYECKOT'0
0COGEHHOCTH pasHbIX BHA0B 10 TeMaM JlOTyCKaeT 3aHATHS, IPaBUJILHO
Ce/IbCKOXO03NCTBEHHBIX 4

>KBOTHBIX.
I/Iﬂ'z IIKoc-1
[Tonb3oBatbcs
3J/IeKTPOHHBIMH
nHpOpMaLMOHHO-
aHaTUTHYeCKIMH
pecypcam#, B TOM YHCJIe
MIPOGUILHBIMU 6azamu
JaHHBIX,  TPOrPaMMHBIMH
KOMITJIeKCaMi TIpH  cOope
ncxogHo wuHbopMaLuM U
npu pa3paboTke
TeXHOJIOTUM COZEepyKaHUs U
pasBefieHus
Ce/IbCKOXO035IICTBEHHBIX
JKUBOTHBIX

M/1-3 nkoc-1 Bnagerts:
KoHntposnb peanusanmn
pa3paboTaHHbBIX MJIAHOB U
TeXHOJIOTHH CcojiepKaHus U
BOCIIPOM3BO/ICTBA
Ce/TbCKOXO03SIICTBEHHBIX
JKUBOTHBIX

YMmeTs:

JTUCITUTUIMHBI, HO
WCITBITHIBAET
3aTpy/IHEHUS B TIOUCKe
Y aHaJ13e
vH(popMaLuu st
pelilieHust
TIOCTaB/IEHHOM 3a/1auM;

HETOYHOCTH TIpH
aHamse
“H(popMaLUu J1s1
pelilieHust
MOCTaB/IEHHOU
3a/jaud, BajieeT
HaBbIKAMHU
odopmieHne
JIOKYMEeHTOB
yCTaHOBJIEHHOM

dbopmpbl

OTBeuaeT Ha
MOCTaB/IeHHbIe
BOIPOCHI, 3HAeT
pe3y/bTaThl
MOC/TeHUX
JOCTW)KEeHUM HayKU B
obnactu
JKUBOTHOBO/ICTBE,
MO>KeT paboTaTthb 1
oTbupathb
Heo0X0IUMYHO
vH(bOopMaLHIo 13
HaYYHBIX )KYPHA/OB U
MoHorpaduii

Tema 6. IlepcrieKTUBBI Pa3BUTHs OHOTEXHOJIOTMHU B CeJIEKLIMU U BOCIIPOU3BO/ICTBE
JKMBOTHBIX
Bomnpocs! a1 onpoca:

OcCHOBHBIE 3Tarnbl OIJIOAOTBOPEHMS OOLMTOB in Vitro.
Cy1IHOCTb KamnayuTalyy CriepMueB

MeTo/b1 OTIpe/iesieHus TI0/la paHHUX SMOPUOHOB.
PanioHanbHOE BOCPOM3BO/ICTBO YKUBOTHBIX C MCII0/Ib30BaHMEM MeTO/ia UIeHTUUHBIX
MOHO3UT'OTHBIX O/TM3HEI0B
XpaHeHHe TT0JIOBUHOK SMOPHOHOB.
[Tporeccel, mMpoucxoasiye Npy NeEPBUYHOM U BTOPUUHOM XHMEPU3ME.
Merto/pbl nosyueHus: Xumep.
[IpakTHueckoe UCTO/Ib30BaHUE XUMeEp, UX 3HaUeHUe /1JI1 )KUBOTHOBO/ICTBA.

Buzbl MapkepoB Xxumep.

MBbIIIIel U Ce/TbCKOX035MCTBeHHbBIX JKUBOTHBIX Pa3HBIX BHUIOB.

CeJIEKLIMOHHOTI' O I1po1ecca.

Ta6mra 8 — Kpute

. [IpakTueckoe KCI10/1b30BaHNe XMMep, UX 3HaueHMe [i/1s1 JKUBOTHOBO/CTBA.
. 'eneTnyeckas rpupo/ia TPAaHCTeHHbIX )KUBOTHBIX.
. MeTo/p1 ITepeHOCa reHOB MJ/IEKOITUTAIOLUX.

. OcHoBHbIe 3Tanbl MUKpoWHbeKIuY JIHK B POHYK/IeyC 3Ur0ThI [ij1s [10JIy4eHUs] TPAaHCTeHHBIX

. HepCHEKTI/IBBI HCII0/Ib30BAHMA TPAHCT'€HHBIX )KUBOTHBIX [1J14 TTIOBBILIEHWA BCIJClJEKTI/IBHOCTI/I

UM OLleHKH C)oOpMHUPOBAHHOCTH KOMIIeTeHI[UI

KO,E[ U HaMMeHOBaHHe

HWHAWKATOPpa JOCTVDKeHUA

Kpurepuu orjenrBanusi chOpMUPOBAaHHOCTU KOMITETEHL[UH

(JacTv KOMITETEHIINN)




KOMIIeTeHIIUM (YacTu
KOMIIeTEeHLIUN)

Ha 6a30BOM ypOBHe

Ha TOBBIIIEHHOM YPOBHE

COOTBETCTBYET OL|€HKE

COOTBETCTBYET OLIEHKE

COOTBETCTBYET

«Y/JIOBJIETBOPUTE/TLHO» «XOPOLLIO» OLIEHKE «OT/IHYHO»
50-64% ot 65-85% ot 86-100% ot
MakCHMa/bHOro basia MakCHUMaJIbHOro Oasia MaKCHUMaJIbHOT'0
6ana
IIKoc-1 He coBcem TBepio ITo cymiecTBy, oTBeuaeT | I[IpuHUMaeT

3Harh: B/vsHUE (aKTOPOB
OKpY>Katollleil cpefibl Ha
pPOCT, pa3BUTHE H
peanu3aluio reHeTUYeCKUX
BO3MO>KHOCTEH YKUBOTHBIX
Pa3HbBIX BUJIOB

YmMetn: paboTaTh €O
CTaHJAPTHBIMH W/UTH
CreLain3upOBaHHBIMU
MH(OPMaLIMOHHBIMU Oa3aMu
JTaHHBIX TI0 TJIeMeHHOMY

YKUBOTHOBO/ICTBY
Bnapern: Pa3pabotka
MepOTNpUITUI 110
TIOBBIILIEHUIO

s pekTUBHOCTH

CeJIeKI[MOHHO-TI/IeMeHHOU
paboTel C  TIJIeMEHHBIMH
JKUBOTHBIMHU B OpraHU3al[uH

BJ/IaZleeT MaTepyaioM 10
TeMaM MOJY/Isl, 3HaeT
TOJIKO OCHOBHBIE
TeopeTHYecKHe
TIOJIO’KEeHHST U3y4aeMoro
KypcCa, BbIIIOJIHSIET
TeKylIlre 3aJjaHud 10
gucourvHe. [pu
OTBeTax Jl0MycKaeT
MaJloCyllieCTBeHHble
MOTPELLIHOCTH, UCKaKEHUSI
Jloru4eckoi
T10C/1e[;0BaTe/IbHOCTU
W3/1araeMoro Marepuvarna,
HETOYHYIO apryMeHTaL1io
TeopeTHYecKux
T0JIO’KeHUH Kypca.
Biageer HeKOTOpBIMU
HaBblKaMU BeJleHHs!
ripodeccruoHanbHON
[lesITeIbHOCTH.

Ha MMOCTaBJIeHHbIe
BOIIPOCHI, TBEP/IO
YCBOWJT TIPOTPaMMHbIH
MaTepHaJ o TeMaM
MO/1y/IsI, TPaMOTHO
u3jaraet ero 6e3
CYIIIECTBEHHBIX OIIMOOK,
C HeOOBIITMMHU

TIOTPeIIHOCTSIMHY,
TIPUBOJIUT
¢$hopmMynMpoBKH
orpezie/ieHUM.
Bnageer HaBKaM#
BeJIeHHsI
ripoeccroHanbHON
JIesITeIbHOCTH C YYeTOM
BJTUSTHUS thakTopoB
BHeIlIHe  cpeibl  Ha
pOCT, pa3BuUTHe u
peanu3aLuio
reHeTUYeCcKuX
BO3MOJKHOCTeM
JKUBOTHBIX. YMmeer
paboTtaTth co
CrieliaaIu3upOBaHHBIMU
MHGMOPMaI[MOHHBIMH
0azaMu  [JAHHBIX 10
>KUBOTHOBO/ICTBY.

AaKTUBHOE yJacCTHe
B X0jIe
TIpOBeJIeHUsI
J1ab0paTOPHBIX
3aHSATHIH,
TMIPaBU/ILHO
OTBeuaeT Ha
MOCTaB/IEHHbIE
BOTIPOCHI, YCBOWJI
MaTepHas B
TIOTHOM 00BeMe U
cB0oOOHO
OpPHUEHTHUPYETCS TI0
TEMe, yMeeT
BEPHO,
apryMeHTHpOBaHO
U SICHO M3/1araTh
MaTepHaJl pu
peleHun
CUTYal[UOHHBIX
3aza4d. Bnagets:
HaBBIKaMHU
BeJIeHUS
ripocdeccruoHanbHO
1 JiesiTeIbHOCTH C
yUeTOM BJIHSTHUE
¢dakTopoB
OKpY’Karolieit
Cpefibl Ha poCT,
pasBUTHE U
peann3anuio
reHeTHYeCKUX
BO3MOJKHOCTel
JKUBOTHBIX
pa3HbBIX BUJIOB.
PaboTel co
CTaHJAPTHBIMH
W/
CTIelUau3upOBaH
HBIMH
MH(OPMaIOHHBI
MU 6azaMu
JAHHBIX TI0
nJieMeHHOMY
JKUBOTHOBOZCTBY.
Pa3paboTku
MepOIIpUITUHN 10
TTOBBIIIEHUIO




W

OXNH A

11.

12.
13.

14.

15.
16.

17.

3dhekTUBHOCTH
CeNeKIMOHHO-
TJIeMEHHOU
paboThI €
TJIEeMeHHBIMU
JKUBOTHBIMU B
OpraHu3aluu

Tema 7. BuoTexHo0/10rusi KOPMOBBIX IIperapaToB

Bomnpoce! s onpoca:
BrusiHre KOpMJIeHHsT Ha BOCIIPOM3BOJUTE/TBHYIO CIIOCOOHOCTD KUBOTHBIX.
Buosioruueckasi 1leHHOCTb O€/TKOB )KUBOTHOTO M PACTUTEIbHOTO TTPOUCXOXK/IEHUSI.
BanaHcrpoBaHHe KOPMOB [Jisi CeTbCKOXO3SHCTBEHHBIX >KUBOTHBIX TI0 KOJMUYECTBY OelKOB U
HEe3aMeHHUMbIX AMUHOKHCIIOT.
[TyTy ynyuiieHds: 6MOJIOrMUYeCKOM MUTaTeIbHOM LIEHHOCTU KOPMOBBIX O€JIKOB.
[TosyyeHre KOPMOBBIX Oe/IKOBBIX TIPEIapaToB U3 JPOXCKEH.
OcobeHHOCTH MPOU3BO/ICTBA OETKOBBIX KOHLIEHTPATOB M3 OaKTepHii.
I[TosiyueHHe KOPMOBBIX OeJIKOB M3 BOJOPOCIeH.
[TosiyueHre KOPMOBBIX O€/IKOB 13 MHUKPOCKOITMUYECKUX IPHOOB.
TexHOJIOTHH TOTyUeHus BEICOKOOETKOBBIX KOPMOB M3 BereTaTUBHOM MacChl PaCTeHHH.

. IlutaTenbHble CBOMCTBA KODMOBBIX O€/IKOBBIX KOHL[EHTPAaTOB W3 [JPOXOKEH, OakTepuid,

BOZIOPOC/Ie, MUKPOCKOITMUECKHUX TPUOOB, BEreTaTUBHOM MacChl PaCTeHHUH U OCOOEHHOCTH HX
TpUMeHeHUs] B KOPMOTIPOU3BO/ICTBe.

[TpeumyIriecTBO MHKPOOMOIOTUYECKOTO TI0/ydeHHsi KOPMOBBIX TIperapaTtoB He3aMeHHUMbIX
aMUHOKHUCJIOT U BUTAMHHOB 110 CPaBHEHHUIO C UX XMMHUUECKUM CHHTE30M.

.TexHO/I0TMM MPOMBILI/IEHHOTO MO/Ty4YeHHsI KODMOBBIX MpernapaToB JIM3WHA U TpUnTodaHa?
Kakue OMOTEXHOJOrMUYeCKHe TIPUHIUIBI TIOJIOKEHbI B OCHOBY TIOJy4eHHsI OHMOIperapaTos,
oborarieHHbIX BUTaMHUHaMu B2 1 B12.

OCHOBHbIE MYTH YIy4llleHUst KOPMOB T10 COZiepKaHUO0 TIOJTHOLIEHHBIX JIUTIH/OB.

OcobeHHOCTH OMOTEXHOIOTHUY TIOTyYeHHUs] KOPMOBBIX JIMTTUAHBIX TIPerapaToB.

depMeHTHBIE  TIperapaThl  HWCIOJb3yeMble  TMPH  KOPMJIEHWM  pa3lMYHbIX  TPYII
Ce/IbCKOX035ICTBEHHBIX )KUBOTHBIX C LIeJIbI0 Y/IyUllleHUs! TepeBapUMOCTH KOPMOB U TMOBBILLIEHUS
BOCITPOM3BOUTE/ILHON CITIOCOOHOCTH.

buonornueckoe feiictBue (epMEHTHBIX U MHKPOOHBIX TIpernaparoB, WCIOIb3yeMbIX B
>KUBOTHOBO/ICTBe.

Komnblomepnoe mecmupoearue (TCk):
Bbibepume o0uH eapuaHm omeema.

IIpoueccamu 6uoTpaHCchOpMaIUM HA3BIBAIOTCSA PeaKMU MPeBPalleHNs B 1ie/IeBoi
NPOAYKT C MOMOILIbI0O K/IeTOK YXUBBIX OPraHU3MOB
Heopranuueckux Beljects

AMUHOKMCIOT

+OpraHnueckrx BellecTB

Hyk/eMHOBBIX KHUC/IOT

K nepBHYHBIM MeTa00/IMTaM He OTHOCATCS:
+AHTHOUOTHKH

BurtamuHbI

Hykneotuapr

AMUHOKUC/IOTBI

K BTOpHYHBIM MeTab0/IMTaM OTHOCATCA:
KodepmeHTbl

OpraHnueckue KUCa0Thbl




+IIurmeHTHI

MoHocaxapubl

Ji/is1 BOSHUKHOBEHHsI MyTaljuil MHTePeCyHIUH I'eH J0/DKeH YBeJIHYNThCA B

2 pasa

10 pa3

10 4pas

+107 pa3s

O0BbekTaMu B 00ecrieyueHUH CBEPXCHHTE3a 11e/1IeBOro MPOAYKTA SB/ISAIOTCH:
[TpuposHbIe MOKa3aTey [TaMMOB

KieTku-myTraHThI

+KneTku-MyTaHThI C ZieeKTaMy peTpOMHTMOMPOBaHUs

Knetku, cofepkalijiie KOHCTUTYTUBHbIEe ()epMeHTbI

MoHoK/10Ha/IbHbIEe aHTHTe/Ia M0/y4YaloT B IPOU3BO/CTBE

[Tpu ¢pakLMOHUPOBAHMY AHTUTE OPraHU3MOB

@dpakKLMOHMPOBaHKEeM JTUM(OLUTOB

+C momoIsio TuoprIoM

XUMHUYECKUM CUHTEe30M

AKTHBHBIN Wi, IPUMeHsAeMbI IIPU 0YHCTKe CTOKOB OMOTEeXHO/I0OrHYeCKHX MPOU3BO/ICTB,
3TO

Cop6eHT

CMech MUKPOOPraHM3MOB, MOyYeHHbIX FeHHO-WHXeHePHbIMU MeTolaMut
[IITaMMBI-eCTPYKTOPBI

+I1pUpoAHbIi KOMI/IEKC MUKPOOPTraHHW3MOB

dyHknuei (epoMOHOB AB/IAETCSA

[TpoTuBoOITyX0/€eBasi aKTUBHOCTh

AHTUMHUKpPOOHAasi aKTUBHOCTb

+/3MeHeHe TIOBe/leHNs1 OpraHKr3Ma, UMelolLLero creliupuuecKuii peLiernTop
Tepmoperynvpytolasi akTHBHOCTb

Jlob0aB/ieHHe He3aMeHMMbIX AMUHOKHC/IOT B PAljOH JKHBOTHBIX YMEHBIIIAeT PacXof
KOpPMOB Ha

0-5%

5-10%

+15-20%

25-30%

OcHOBHOe peuMyIecTBO ()epMEHTAaTUBHON OHOKOHBEPCHHU CTEPOH/I0B TIepef
XUMHU4YeCcKoH TpaHc(popManyed COCTOUT COKpAallleHNH BpeMeHH nporecca
[MonyueHry IPUHLIMITMATIBHO HOBBIX COeIMHEeHUH

+36upaTelbHOCTH BO3/IeCTBUS Ha orpe/iesieHHble (yHKLIMOHA/IbHbIe TPYIINbI CTepouia
JOCTyITHOCTH peareHTOB

CuHTe3e HOBBIE CTEPOU/IOB

OKOHOMHYECKOe TPEeHMYIIeCTBO OHOTEXHOJ/IOTHUECKOro NMpPOU3BOJCTBA, OCHOBAHHOT0 HAa
HMMOON/TM30BaHHBIX 0M000BEKTAX, Mepej TPAJUIHOHHBIM 00y C/IOB/IEHO
MeHbIIMMU 3aTpaTaMu TPyZa

+MHOroKpaTHbIM UCTO/b30BaHeM 601M000BeKTa

YckopeHrieM TTPOM3BO/CTBEHHOIO TIpoLiecca

CTabubHOCTBIO TIpoLiecca

BuocuHTe3 aHTHOMOTHKOB, HCII0/Ib3yeMbIX KaK JIeKapCTBEHHbIE BelleCTBa, 3¢ (eKTHBEH
TOJIbKO Ha cpejiax

borateix ncrounukamu docdopa

+beJHBIX MUTaTeTbHBIMU BellleCTBaMU

Boratbix ucTOUHMKamu yriepoza

boratbIx ncTOUHMKaMHU a30Ta

Bo/1bIMHCTBO NPUPOAHBIX aMUHOKHC/IOT OTHOCUTCA K PARY

A

B



D

+L

KoMiuiekcHbIN KOMIIOHEHT MUTATe/IbHOU Cpe/ibl, Pe3KO0 MOBbICUBIIUH
NMPOU3BOUTE/TLHOCTD (pepMeHTaIUM NIPH MOTyYeHNH NeHUIW//INHA
Pucosast myka

+KyKypy3HbIii 9KCTpaKT

I'opoxoBas myka

CoeBasi MyKa

N3 acnaparuHoBOM KUC/I0TbI CHUHTe3HPYeTCs:

+JI131H, METUOHWH, TPEOHHUH

TpeonuH, TpuntodaH, TUPO3UH

JIv3uH, NenLyH, U3071eULuH

ApruHuvH, NIpoJIvH, CEPUH

J/11 Ky/IbTHBUPOBAHUA IITAMMOB MUKPOOPraHU3MOB IMPH MPOU3BOACTBE aMHHOKHUC/IOT
Hau0oJ1ee JOCTYNMHBIM HCTOYHHKOM YTJIEPO/a IBJISI€TCS:

PpykKTo3a

+I'nroko3a

ManbTo3a

JlakTo3a

Cnoco0HOCTHIO K CHHTe3y 00/1a/ial0T:

+ABTOTpPOdBI

['etepoTpodbl

JIutoTpodbl

[MapaTpodsl

Jnsa npousBoacTrBa Buramuna B (pu6odiaBuH) HCONIB3YIOT :
bakrepun

+I'pubBI

Pacrenus

Bopopocim

TexHo/I0rTHYeCKUH BO3/{yX /I OMOTEXHO/I0rHYeCcKOoro Mpou3Bo/[CTBA CTEPH/IH3YIOT
+@UILTPOBaHUEM

AHTHOHMOTHYECKUMH BeIleCTBaMU

Y®-o06nyueHuem

HarpeBanuem

AyKCHHBI — TEDMHH, 0/ KOTOPbIM 00beJMHAIOTCA crieupuuecKkue CTUMYJ/IATOPBI PocTa
AKTUHOMMLIETOB

+PacturtenbHbIX TKaHel

OyKapuoT

JKUBOTHBIX TKaHeH

Jinst npousBo/crBa Butamuna B 12 (mpaHoko0a1aMuj) HCIOIb3YIOT
+bakrepun

['pubwI

Pacrenus

Bopopocin

3epHo NMIIeHUIHI 0€/JHO AMUHOKHUC/IOTAMHU

BanuH v neuiuH

Tpeonun u TpuntodaH

+JIM3UH U METUOHUH

JleiityH U dheHUnanaHuH

He3ameHHUMbIe aMHHOKHUC/IOTHI HauboJ1ee cOalaHCHPOBaHBI B 0e/IKax ceMsH
I'opoxa

Puca

+Cou

KyKypys3bl



B Poccuu Ha nepBoM 3aBo/ie 110 MPOU3BOACTBY KOPMOBBIX APOXOKeH B KauecTBe

HCTOYHHUKA yI/Iepo/ia UCNo/1b30Balu
[Tpupognsli ras

+ITapacdunbl HedTU

PactutenbHble 0TX0/bl

CnupTsl

Crapus apo0/ieHHs1 3MOpHOreHe3a 3aK/IIYaeTcsa B
+[1OBTOPSAIOLMXCS [|eIeHUSIX 3UTOThI

B03HUKHOBEHHH HOBBIX KJIETOK

[TprobpeTeHny MHAUBHUYaIbHBIX 0COOEHHOCTEH
CoxpaHeHUM TeHOTUIa

IlepBbIe [po0/IeHNs 3UTOTHI POMCXOAAT BHYTPH
+I1po3pauHoii 060/I0YKH IPU OTCYTCTBHE POCTa
[Tpo3pauHoii 060/I0UKK C aKTUBHBIM POCTOM

Martku

AvuHrka

Buosiornueckas mosIHOIEHHOCTH 0€/IKOB Ompee/isieTcs
KonnuecTBOM aMUHOKHCIOT

+KonuuecTBOM He3aMeHUMbIX aMUHOKHCIIOT
CooTHoOIlIeHVeM 3aMeHUMBIX U He3aMeHUMbIX aMUHOKHC/IOT
CooTBeTCTBHEM 3Ta/IOHY ao

Kako#i /ekapcTBeHHbId mpenapaTr Co03aH C HCI0/Ib30BaHUEM
WH)XeHepUuM?

+UnHTepdepoH

[TennumnivH

Tokodepon

Kopganon

KakoBa po/ib 0MOTeXHO/I0THM B CeJIEKI{HH?

+/3MeHsieT CPOKU pa3MHO’KEHHsI OPraHU3MOB

W3meHsieT ¢punoreHes

YckopsieT CPOKU BbIBeZIeHUsI TIOPOJ,

YcunvBaeTt CKOpPOCTh poCTa OpraHu3Ma
MoHoK/10Ha/IbHbIe AaHTHUTe 1A M0/IyYaloT B IPOU3BO/ICTBE:
[Tpu ¢hpakLMOHUPOBAHUH AaHTUTE OPraHU3MOB
@®pakKLMOHMPOBaHKEM JTUM(OLUTOB

+C nomoti[pt0 THOpUOM

XUMHUYECKUM CUHTE30M

IIpenMyiiecTBaMy reHHO—MH)KeHEPHOr 0 MHCY/IMHA SIB/IAIOTCA
+MeHbl11as1 ajl/1IepreHHOCThb

Brbicokas uncToTa mpoAyKTa

Bosbimiast cTabuibHOCTD

Bbicokasi akTUBHOCTb

METO/I0B

ITpenmyIiecTBO MO/Ty4YeHHs1 BUAOCTelM(UUECKUX A1 YeI0BeKa 0e/IKOB MyTéM

MHMKPOOHO/I0rH4ecKoro CHHTe3a
KauecTBO ChIpbs

OKOHOMUUYHOCTh

+CHsITHe 3THUeCcKUX 1pobiem
CTabuIbHOCTD TTPOM3BO/ICTBA

reHHOH

Pa3p360TaHHaH TEXHOJIOTHUA MO/IyYeHUusA pEKOMﬁl/IHaHTHOI‘O IPUTPONO3THHA OCHOBdAHA HaA

IKCIPeCcCUH reHa
B kseTkax Aposoken
B kneTkax pacteHui
+B Ky/bType KMBOTHBIX K/1€TOK
B knetkax 6akTepuii



Tab6mna 9 — Kpurepun oreHkH ¢()OpMHPOBAaHHOCTH KOMIETEHI[HH

KO,E[ N HaMMEHOBaHHe

Kputepuu olieHuBaHUsI COOPMUPOBAHHOCTH KOMITeTEHLIUH (UacTh

WHJUKaTopa KOMITeTeHIUH)
JOCTHKEHUs Ha 0a30BOM ypoBHe Ha MOBBIIIIEHHOM YDPOBHE
KOMIIeTEHLIUM (YaCTH | COOTBETCTBYET OIleHKe COOTBETCTBYET COOTBETCTBYET
KOMITeTEHLIUN) «y[IOBJIETBOPUTE/ILHO» | OLIEHKE «XOPOILI0» OLIEHKe «OTTUUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJbHOTrO Oasia MaKCHMasbHOI0 MaKCHMa/bHOTO
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. MOCTaBJ/IeHHbIE MpOBeleHusI
XO3AVCTBEHHBIE B/IafIeeT MaTeprajioM | BOMPOCHI, HO MPaKTUYECKOT0
0C0OEHHOCTH pa3HbIX BU/IOB
g 10 TeMaM JlOTTyCKaeT 3aHATHS, TIPABUILHO
CeJIbCKOXO03MCTBEHHBIX
SKHBOTHDIX. JUCLIUTUIMHBI, HO HETOYHOCTH TIpU OTBeyYaeT Ha
U-2 mkoc1 YMeThb: | HCIIBITBIBAET aHasnu3se TOCTaBJ/IeHHbIE
TMonb30BaTHCS 3aTpyZHeHUs B MOMCKe | UHPpOpMaLuK Jijist BOTMPOCHI, 3HaeT
3/1eKTPOHHBIMH Y aHanu3e pellieHust pe3y/bTaThbl
HH(OPMALHOHHO- vH(bopMaLuu Ais MOCTaB/IEHHOM MOC/IeJHUX
AHAHTHACCRIMY el1eHus 3ajjauu, BaajeeT OCTH)KEeHUM HayKu B
pecypcamy, B TOM 4ucCje p o aA » B/IaA A yK
NpoduTLHBMU Gasavy | TOCTaB/IeHHOM 3a/lauM; | HaBbIKaMU obsactu
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

CeJTbCKOX035IMCTBEHHBIX
>KUBOTHBIX

N -3 nkoc-1 Bnazgets:
KoHntposnb peanusanmn
pa3paboTaHHBIX TJIAHOB U
TeXHOJIOTUM cofiepKaHUs U
BOCIIPOM3BO/ICTBA
CeJTbCKOX03SIMCTBEHHBIX
>KUBOTHBIX

HayUHBIX >)KYPHAJIOB U
MoOHorpadbuii




Tema 8. BuorexHosiorus M 0M00e30MaCHOCTH

Bonpocs! 15 onpoca:

1.Be3omacHocTh 1 61M00€30IMaCHOCTD B )KUBOTHOBOZICTBE.

2. CyIHOCTh reHeTHUeCKOTro PIUCKa M BO3MOKHOM OMaCHOCTH B OMOMH)KEHepHUH.

3. 3ajjaud U OCHOBHBIe HarpaBJieHWsI TOCY/apCTBEHHOTO Ppery/JMpoBaHusi B 00/acTu
reHHO-MH)XeHepHOU J1esiTe/IbHOCTHU.

4. Kputepurd | TIOKaszareqn OM0O0OE30MacHOCTH TIPUMEHSIFOTCS B OHOTEXHOJIOTHH U
OMOWH)KeHepHH.

5. 3aKkoHbI, TIOCTAHOBJ/IEHHUs TpPaBUTENbCTBA U [JIPyrMe HOPMAaTUBHO-TIPABOBbIE aKThI
TIPUHATBEl B Halledl crpaHe B 00/acTH OMOTEXHOJIOTHH, TeHHO-WH)KeHEPDHOUW JesTelbHOCTH U
6robe3omacHOCTH.

6. 3agaud cTaHJapTU3alMM W CcepTHUdHKAIMK TpoAykiuu (ycayr) B obmactv
reHHOVH)KeHepHOU JiesiTe/IbHOCTH ¥ 61M00€e301acHOCTH.

6. Tlopsiiok, MpeAycMOTpPEHHbIM 3aKOHAMU M TIOCTAHOB/IEHWSIMUA TPaBUTENbCTBA MPHU
roCy/IapCTBeHHOW  PervucTpalyyd TeHHO-UH)KeHePHO-MOJU(HUI[MPOBAaHHBIX  OPraHU3MOB U
TM0JlyuyaeMbIX U3 HUX HOBBIX MUILEBLIX MPOAYKTOB B Poccuiickoit Pepepaiym.

7. Ocob0eHHOCTHM CHCTeMbl TOCY/apCTBEHHOTO Dery/JMpOBaHUsI U  o0ecreueHus
6100e30MacCHOCTH TIPU FeHHO-UHXeHepHOU JesiteibHOCTH B CIITA.

8. I[IpyuMHBI U KaKOBO COZiep)KaHre 00IeCTBeHHOTO MPOTeCcTa MPOTUB OMOWH)KeHEPUU B
mupe 1 Poccun.

9. [Tyt mpeozoieHNsT OTCTaBaHUsI OMOTeXHOIOTHH, OMOMH)KeHepur U 61006e3011acHOCTH
B Poccuu.

10. buoras u MeTo/b! ero noJy4yeHus.

11. TIpoueccs! gerpajanuy HaBo3a U APYrux OpraHUYeCKUX OTXOZO0B IPU UX KOHBEpCUU
B Ouoras.

12. OcHoBHble TpeboBaHMs K cyOcTpaTy 1 ycinoBus obpa3oBaHus buorasa.

13. OcHoBHbIe (U3NUECKKe CBOMCTBA OMOrasa M BO3MOXXHOCTH €T0 HWCIIO/b30BaHUS Ha
TIPOM3BO/ICTBEHHBIE U OBITOBBIE HYXK/IbI.

14. KonmuuecTBo Grorasa mojy4aemMoro rnpu aHa3poOHo# repepaboTKe HaBo3a.

15. Otnnuure cOpO’KeHHOTO HAaBO3a OT HATUBHOTO.

16. OCHOBHBIE TUTTBI OMOTa30BbIX YCTAHOBOK M MX Ha3HAUeHUe.

17. Ouenka @u3nuecKux CBOWCTB OwWorasa B CpaBHEHWM C [JPYTMMH BHaMHU
3HEepProHOCHUTesIel.

KomnblomepHoe mecmupogaHue (TCk):
Bbibepume o0uH eapuaHm omeemad.
ITog MHKPOCKOIIOM 3aMeTHO, YTO B KJ/IeTKe pa3pylIieHa 000/10UKa sipa, KOPOTKHe
XpPOMOCOMBI B BH/le OyKBbI X paBHOMEPHO pa3MeleHbl Mo Bcell kKieTke. Ha kakoit
CTQ{UM JieJIeHUsI HaXOAMTCS K/IeTKa?
[Tpodasza
Nurepdaza
+ Mertada3za
Tenodaza
C noMo1b10 MUKPOMAHHUITY/IATOPA U3 K/IeTKH yAA/INUIM KoMmiulekc I'osmbpxu. Kak 3To
CKa)XeTCs1 Ha JlJa/IbHelIe )Xu3He/[eATe/IbHOCTH KJIeTKU?
Hapymmrcs npouecc mutosa
+ Hapymmrcsi o6pa3oBaHue TM30COM, UX CO3peBaHUe U BbIBOJ, CEKPETOPHBIX
MIPOZAYKTOB K/I€TKH
Hapymmrcs obpa3oBaHue pruboCOM U CHHTE3 Oe/IKOB
Hapymiarcst mporieccsl SHepreTHueckoro ooMeHa
C noMo1pbI0 maTesisi ¢/ieJlaH COCK00 c/IM3uCcToi pra. B Hepa3pyleHHBIX SNUTe/THATbHbIX
KJIETKaX OKpallleHHOr'0 Ma3Ka X0poIlI0 BU/[HbI 0Ba/IbHbIE f1/[pa, HE0JMHAKOBBIE I10
pa3Mepy. Kakum nmyrem mpoucxojusio ejieHue ITUX K/1eToK?
Murto3



Meiio3

IMu3oronus

+ AMUTO3

Mukpoopranu3mbl, KOTOpPbIe OTHOCATCS K NPOKapHoTaM, UMeI0T TaKue CTPYKTYpbI:
MuroxoH[pun

+ Hyxkseoup

XJ10pomiacThl

OH/0T1/Ia3MaTUYeCKU PETUKYTyM

Ha rucrosoruyeckom mpenapare BHAHa cOMaTHYecKasi K/IeTKa 0bIKa, HaxoJAIascs B
MeTadaze MUTOTHUYECKOro jejeHUsi. CKOJIbBKO XPOMOCOM BXOJHUT B COCTaB MeTada3HoM
IUIaCTUHKH, YUYUTHIBAfA, UYTO KaXK/JAas XpPOMOCOMA CO/eP)XUT [Be CeCTPUHCKHe
XpoMaTu/bI?

46 XpoMOCOM

92 XpoMOCOMBI

+60 xpoMocom

30 xpomocom

B nuTatenbHYH cpejly C K/IeTKaMH, CIOCOOHBIMH K /ie/IEHHI0 MUT030M, BHeCeH TUMHH
C PaiM0AKTHBHOM MeTKO#. O 4eM MOXXeT CBH/IeTe/IbCTBOBATh 00/IbIII0e KOJTHYECTBO
TUMHMHA, KOTOPbIH BBIABJ/ISAETCS B A/ipax K/IeTOK BO BpeMsi paii0aBTorpaduueckoro
hccaegoBaHusA?

O MasioM KoJIM4yecTBe K/IeTOK, KOTOpble HaX0ATCsl B MHTepdase

+ O 0OMBbIIOM KOJMYECTBE KJIETOK, KOTOpbIe HAaXOASTCS B CHHTETUUECKOM ITEPHOJe
rHTepdasbl

O 60JIBIIION MUTOTHYECKON aKTHUBHOCTH

O mazoM KoauMyecTBe KJ/IeTOK, KOTOpble HaXOAATCS B IPEeCHHTEeTUUYeCKOM Iepuoje
yHTep(dasbl

OjHoM M3 NMPUYMH caMopa3pyllieHHe K/IeTOK XPAIla MPHU 0CTeonopo3e Ha KJIETOYHOM
YPOBHe SIB/ISIeTCA pa3pyllieHue CTPYKTYPbI 0/JHOT0 U3 opraHou/ioB. UTo 310 3a opraHouy?
Komrminekc I'ombmxm

KrneTouHbiii LjeHTp

+ JIusocoma

MutoxoHgpus

IToc/ie MUTO3a B J0UEPHHUX KJ/IETKAX OT/Ae/IbHbIE OpraHe/uibl 006pa3yTcs de novo, Apyrue —
TOJIBKO TyTeM Y/BOEHMsI CyI[eCTBYIOIIHMX. YKaXKuUTe, KaKue U3 NMpe/iCTaB/IeHHbIX HIKe
HMEIOT CII0COOHOCTH K CaMOY/[BOEHHIO:

Pu6ocoMel

[TnacTMHYaTHI KOMILIEKC

OHJIoI/1a3MaTruyeckasl CeThb

+ MuUTOoX0oH pUKr

JIZisl yCremrHoro onjiof0TBOPEeHHsI Heo0X0AMMO, UT00bI MPOM30LLIa AKPOCOMHAsA
peakuusi, BCIeICTBHE KOTOPO#i A/Ipo cliepMaTo301/ia MOMa/jaeT B cepeMHY AMIia.
Ha3zoBuTe oprase/y, KOTopasi IpHHUMAaeT HauOo/IbIIIee yuacTue B 00pa3oBaHUM
aKpOCOMBI:

Pubocoma

MutoxoHapus

+ Kowmmnekc I'onbaxu

Krnerounsiii LjeHTp

Ha Ky/bTypy OmyXo/ieBbIX KJ/IETOK MOJeHCTBOBA/IM KOJIXHIIMHOM, KOTOPBIN 0/I0KHpyeT
CUHTe3 0e/TKOB-TYOYy/IMHOB, 00pa3ymoiux BepeTeHO AeneHus. Kakue 3Tambl
KJ/IETOUHOT0 I[HK/a OyAyT HapyllIeHbI?

+ MuTo3

G-Hy/1eBol TIepuo/

[TocTCcuHTETMYECKWI TTEPHO]

CHHTeTHUUeCKUI Nepuoy,



depMeHTHI B KJ/IETKe pa3MelleHbl B OpraHe/ulax TaKMM 00pa3oM, UTO OHHU
obfecrieunBalOT BbINMOTHeHHe (YHKIUN omnpe/eneHHbIX opraHe/ul. Ha3oBure, Kakue
(hepmeHTBI pa3MellieHbI B IU30COMaXx:

depMeHTbI CUHTe3a )KUPHBIX KUCIOT

+ I'naponasel

depMeHTHI CHHTe3a be/ka

depMeHThI CHHTEe3a MOUEBUHBI

Ha nipoTsbhkeHUH >KU3HU (OT Je/1eHHUsI {0 rude/in) K/IeTKa HaX0/JUTCA Ha pa3HbIX ¢a3zax
KJIETOUHOI0 IMKJ/Ia — uHTepda3a nepexoaut B MuTo3. Kakoii 6e/10k BoipabaTbiBaercs B
KJ/IeTKe U pery/iupyeT BCTyI/IeHHe K/IeTKH B MUTO03?

+ LvknuH

Keparux

Bumentun

TybynuH

IIuToXMMHNUEeCKMM HCC/Ie/J0BaHNEM BbISIB/IEHO BBICOKOE CO/lep)KaHHe B [IMTOIl/Ia3Me
ruApouTHYecKux (pepmeHToB. O0 aKTUBHOCTH KaKHX OpPraHe/UI W3 MepedyrC/IeHHBIX
HIDKe CBH/IeTeJbCTBYeT 3TOT (pakT?

KietouHoro neHTpa

OH/0T1/1a3MaTUYeCcKoro peTUKy/IyMa

+ JIuzocom

MuTOXOHAPUM

Ha s1eKTpoHOrpaMMax K/1eTOK NeyeHU KPbIChI X0POILO 3aMeTHbI CTPYKTYpPhI OBa/IbHOH
¢opmbl, AByMeMOpaHHbIe, BHYTPeHHsisi MeMOpaHa KOTOPbIX o0pa3yet Kpuctbl. Kakue
3TH OpraHe/uibl?

ITepokcucomsbl

+ MuTtoxoH[pumn

LleHTpOCOMBI

JIn3ocomel

Bo Bpems u3ydeHusi (a3 MurTo3a B K/eTKax KoOpellKa JiyKa HalijeHa K/eTKa, B
KOTOPOI CIHPA/IM30BaHHbIE XPOMOCOMBI JIE)KaT B IKBATOPHA/IbHOM IMJIOCKOCTH, 00pa3yst
3Be3y. Ha kakoii craiu MIUT03a HAXOAUTCSA KIeTKa?

+Metada3ssl

ITpodasbl

WnTepdassl

Tenodasbl

Cor1acHO IpaBU/Iy MOCTOSAHCTBA YHC/Ia XPOMOCOM J/Isl KaX/A0r0 BU/AA )KUBOTHBIX
XapaKTepHO onpejie/ieHHOE M MOCTOSTHHOE KO/In4ecTBO xpomocoM. Kakoi MexaHu3M
obecrneurBaeT 3TO CBOWCTBO MPH MOJI0BOM Pa3MHOXeHUH?

Muto3

+ Metio3

TpaucsAanus

IutokuHes

Cpequ MeMOpPaHHBIX OpPraHe/U1 KJ/IETKH BBIAE/IAIOT OJHOMeMOpaHHbIE H
AByMeMmOpaHHble. Kakue opraHe/uibl UMeOT AByMeMOpaHHOe CTpoeHHe?
MurtoxoHpuy, anrapar ['onbmxu

KnetouHslii 1jeHTp, pub0COMBI

+MWUTOXOH/IpUH, TIIACTUbI

Arnmapat I'onbiku, pubocoMBI

Hauasoce MUTOTHYECKOE ie/leHHe JUIIJIONAHOM COMaTU4eCKOH K/IeTKU. XO0J, MHUTO03a
HapyLmIcsA, ¥ o0pa3oBajiach OJHOs/epHasA MOIUIUION/HaA KieTka. Ha kakoi craguu
MHTO3 ObUT MpepBaH?

[Tpodasa

Tenodaza

+AHadaza

Mertadasza



B k/1eTke HapyleHa cTpyKTypa pudocom. Kakue nmpouecchl moCTPaJjaioT Mpex/e BCero?
CHHTe3 HYK/IEMHOBBIX KHUCIOT

+CwuHre3 Oenka

CuHTe3 yI/1eBOI0B

CuHTe3 JIMIKU/I0B

Comaruueckasi AUIUIOM/HAs KJjleTKa BCTyNWIa B MHUTO03, HOPMa/bHbIN XOJA KOTOPOro
Ob1 mpepBaH KoaxupuHoM. Ha Kkakom 3Tame Oyjer mnpepBaH MNpoIecC MHTO03a, U
KaKoi XpOMOCOMHBIN Habop OyseT MMeTh 00pa3oBaHHoOeE SAPO?

Anadasa, 2n

Anadaza, 4n

+Metada3za, 2n

Mertada3za, 4n

OpraHe/yla KJIeTKH HMeeT COOCTBeHHYI 0e/I0KCHHTe3upyrIy cucremy. HazoBure ee:
Anmnapar I'osbxu

JIuzocoma

OH/J0I/Ia3MaTUYeCKUU PETUKY/TyM

+ MuToxoHpuUs

IIpoayKThl 00MeHa BBIBOJATCA W3 KJIETKH 4Yepe3 KoMiuieKc ['o/ibJpKu B pe3y/bTarte
CoeiMHEHHs ero MeMOpPaHHOM CTPYKTYPHBI C HAPY)KHOH CTPYKTYpoii. UTo 3T0 3a mporecc?
Ocmoc

Tnpysus

OH/IOLIUTO3

+ DK30LMTO3

B Ky/abType TKaHell sJeDHBIM H3/IydeHHEM TMOBPeXJAeHbl SAAPBIMKHY sfep. O0OHOB/IeHHe
KaKHX OpraHe/ul B UTONJIa3Me K/IeTOK CTAaHOBUTCSA NMP00/1eMaTHYHbIM?

+Pubocom

—JIuzocom

—Kowmriekca I'osibixu

—MukpoTpybouek

Bo BpeMsi MHUTOTHYECKOro [e/leHUsl KJIETKM HCC/IeJ0BaTe/i0 YAaI0Ch Ha0/moaaTh ¢a3y,
KOI/Ja OTCYTCTBOBa/IM 000/104Ka sijpa ¥ SA/PBIIIKO, LEeHTPHO/IM PaCHO/IOKHINCh Ha
MPOTHBOIIO/I0KHBIX MOJIIOCAaX K/IETKH, a XPOMOCOMBbI UMe/IH BH/| KJy0Ka HUTeH, CB0O0O/HO
pa3MellleHHbIX B I[MTomIa3aMe. Ha KakoM CTagud MHMTOTHYECKOro LIUKJ/a HaXOAUTCHA
KJ/IeTKa?

+IIpoda3bl

Anada3bl

WuTepdasnbi

Mertada3zsl

IToAonbITHLIM JKUBOTHBIM HA TMPOTSHKeHMH 24 CyTOK BBOAWIH COMTA  TSDKEJIBIX
MeTa/UIOB. V3ydyeHHe TMpenapaTroB MeYeHH TMOJ YIeKTPOHHBIM MHKPOCKOIOM BBISABHJ/IO
AeCTPYKIHK0 MHUTOXOHApHWi B remaropurax. C Oo/ibIIOH YBePeHHOCTHIO MOXXHO
YTBEpP)K/JaTh, YTO B renaTolUTax HapylmeHbI MPOoLecchl:

Cunte3a Oenka

+3OHepreTHyeckoro oomMeHa

’Kuposoro obmeHa

CuHTe3a yrieBo/ioB

B puToreHeTMuyeckod J/1abOpaTOPUH MCC/IEJOBAIA KAapHOTHIN 3A0POBOro 0bika. beuio
YCTaQHOBJ/IEHO, UTO ero coMaTuueckue KjIeTKu cofiepxat 60 xpomocom. Kakoe Ko/mmuecTBo
ayTOCOM CO/IepP)XXUTCS B ero COMaTHYeCKHX KJIeTKax?

60

30

+58

46

YcraHoB/IeHO, YTO KapHOTHUN JIOIIA/M NpejAcTaB/eH 64 fByxpoMaTuAHbIMH
xpomocomamu. Ha Kakoii craguu MuTO3a onpe/ie/ieH KapuoTHIT?



Tenodaza

+ Metada3za

[Tpometacdasa

Anadasa

KieTky /1a00paTopHOro >XMBOTHOI'O NOABEPIVIM H30BITOUHOMY PEHTTeHOBCKOMY
00,1yuenuio. B pe3ysibTare o0pa3oBa/imch 0esikoBbie pparMeHThl B uTomiasme. Kakoi
OpraHou/i KJIeTKH MPUMeT yyacTue B UX YTH/IH3aluu?

KrieTouHbIl 1jeHTP

Kowmrmiekc I'onbmxu

+JIn30CcoMBI

OH/0T/Ia3MaTUYeCKUN PETUKYTyM

ITocie nccnepoBanusa Kapuoruna BbiABUIM 60 xpomocom. OpaHa u3 xpomocoM 1-M mapsl
ObL/1a J/IMHHee 00BIYHOM BC/Ie/[CTBHE MPHUCOEAWHEHUs K Hell YacTH XpPOMOCOMBI U3 29-i
napel. Kakasa myTanus umeer mecro?

Henenys

NuBepcus

+TpaHcmokarys

Hynnukanys

B rucrosornueckoM —mpemnapare, OKpAllleHHOM  JKeJe3HbIM TIeMaTOKCU/IMHOM,
MpejACTaB/JeHa KJ/IeTKa raHTeseo0pa3Hoii  ¢opMbl, B MO/II0CaX KOTOPOH BH/HBI
CrMpa/iu30BaHHbIe XpoMocoMbl. B Kakoii (haze K1eTOUHOIr0 LIUK/Ia HAXOAUTCA KeTKa?

B anadaze

B nipodase

+B Tenodaze

B unTepdaze

B knerkax uenoBeKa mnpu (U3NUeCKOll Harpy3Ke pe3Ko YCH/IWICS NMPOLeCcC CHHTe3a
AT®, KOTOpPHIil IPOUCXOJUT B:

JInzocomax

+MUTOXOHIPHUSIX

Kowmmnekce I'onb gk

Pubocomax

ITocsie Bo3feiicTBUSA MyTareHa B MeTad)a3Hoi MJIaCTUHKE BHISAIBJIEHO HA TPU XPOMOCOMBI
MeHbIlle HOPMbI. YKa3aHHas MyTal[usi OTHOCHUTCS K:

TpaHcokauu

NuBepcun

[Tonurennn

+ AH3YIUIOU WU

B pacTyupx TKaHAX OpraHu3Ma 4ej0BeKa HelpepbIBHO CHHTe3HPYHTCHA crnenuduueckue
KJIETOYHBIEe 0e/IKH. JTOT MPOoIecC MPOUCXOAMT Osiarogaps padore:

JIuzocom

+Pubocom

KnerouHoro neHTtpa

Appeiika

Knerka sMyHMKA HaxoAuTcs B S-mepuoje uHTep(a3bl. B 3T0 Bpems mpoucxo ur:
Cnmpanusanusi XxpoMoCOM

+ Perumukanusa [JHK

Hakonnenve AT®

[enenve xpoMocom

OoreHe3 je/IMTCA Ha TPU NepHoOAA: pa3MHOXKeHHe, POCT U co3peBaHue. KieTku, KoTopbie
BCTYNHJ/IU B NIepPHO/] POCTa, Ha3bIBAlOTCA:

Ooronumn

+ IlepBUUHBIE OOLIATHI

Aneknerka

BTopuuHble 00LUTHI



Ha k/ileTKy mnojeiicTBOBa/ii BelIeCTBOM, KOTOpOe BbI3Ba/I0 HapyllleHHe I[eIOCTHOCTH
MeMOpaH n30coM. UT0 MOKeT MPOU30MTH C K/IeTKO# BC/Ie/ICTBHE 3TOro?

Cneyuanvsanuys

Ouddepentmariys

PasmHOxeHUne

+ABTO/NMN3

B guarHocTMke XpPOMOCOMHBIX 00/1€3HEH C Ie/IbI0 W3YUYeHHs KAapHOTHIIA HA KYJIbTYPY
KJ/IETOK BO3/|eHCTBYIOT KO/JIXMIJMHOM — BellleCTBOM, pa3pylIaliiuM BepeTeHo AeneHus. Ha
KaKoO# CTafiud MUTOTHUUYECKOro [UK/a U3yyalT KapuoTun?

Tenoda3ssi

[Tpodasbl

+MeTtacassl

AHadasbl

MuTOTHYECKMI LMK/ — OCHOBHOW KJ/IETOUHBIN MeXaHH3M, KOTOPbIi  o0ecreuyrBaeT
pa3BUTHEe OPraHU3MOB, pereHepanUi0 U pa3sMHOXeHHe. IJTO BO3MOXXHO, IOCKOJIbKY
0/1arofjaps TaKoMy MeXaHH3My 00eCreunBaeTCs:

Kpoccunrosep

+ PaBHOMepHOe pacrpe/ie/ieHre XpOMOCOM MeXXAY AoUepHUMH KeTKaMu

HepaBHoMepHOe pacripesiesieHle XPOMOCOM MEX/Y JOUePHUMU K/1eTKaMU

V3MmeHeHre TeHeTHYeCcKoW WHGMOpMaL[Un

TpaHckpunys B KJeTKe NMPOUCXOJUT B ydacTKax 3yxpomaTuHa. Kakue u3MeHeHusi B
IMTOIIa3Me KJ/IETOK BO3HUKAIOT B C/Iyyae yBeJIMUeHUsI KO/TMYeCTBA 3yXpoMaTHUHa?
Bospacraet f0/1s1 arpaHy/IsipHOM 5H/0T1/1a3MaTHUYeCKO CeTH

YMeHbIIIaeTCsl aKkTUBHOCTh K/IETOYHOTO 11eHTpa

+ Bo3pacTtaet Ko/im4ecTBO prbocom

Bo3pacTaet akTUBHOCTb JIN30COM

Ha sn1ekTpoHHoM ¢doTorpaduu K1eTKHd 3aMeTHbI MaKPOMO0J1eKY/Ibl, KOTOpPbIe CBA3bIBAIOTCS
co creruUUeCKMMH pPelenTopaMy Ha TMOBEPXHOCTH IVIa3MaTHUYeCKOo# MeMOpanbl. Kakum
MyTeM OHM MOMA/JAIT B K/IeTKY?

Yepe3s MOHHbIE KaHaTb

+ bnaropaps sH40LUTO3Y

[TyTeM macCMBHOTO TPaHCIIOPTa

Bbnarogapst paboTte HaTpuii-KaIMeBOro Hacoca

Temartuka pedepaTon

1. Posib BBIZJAFOIUXCS YUEHBIX B Pa3BUTHN OMOTEXHOJIOTHH.

2. CocTosiHYe U MTepCTeKTUBbI pa3BUTHs «bemoli» 6roTexHosiorun B PO u mupe.

3. CocTosiHM€ U TIePCIIeKTUBBI Pa3BUTHSI «kKpaCHON» OroTexHosioruu B PO u mupe.

4. CocTosiHMe U TepCIIeKTHUBbI Pa3BUTUS «3e/IEHOM» OuoTexHosioruu B PO u mupe.

5. CocTosiHU€ U TIePCIIeKTUBBI PA3BUTHS «CepOii» buoTexHosoruu B PO u mupe.

6. CocTosiHUe U TepCIIeKTUBbI Pa3BUTHSI «CHHel» broTexHonoruv B P® u mupe.

7. Vcrosib30BaHNe COBPeMEHHBIX OMOTEXHOIOTHUECKUX METOZOB B TJIeMeHHOW paboTe C
JKUBOTHBIMH.

8. CoBpeMeHHbIe MeTO/Ibl BOCIIPOU3BO/CTBA JKUBOTHBIX.

9. JHK-nnarsHoctuka B KMBOTHOBO/CTBE U BeTePUHAPUU.

10. MosnekynsipHO-TeHeTHUeCKHe MeTO/IbI AUarHOCTHKHY MH(EKIMOHHBIX O0Ie3He.

11. MapkepHasi ceneKkLys B )KUBOTHOBO/CTBe.

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

13. Apanrauys metoga ITLP gnst BeisiBneHust nonmuMmopdusma JJHK MukpocaTeniuToB y

JKAUBOTHBIX Pa3HbIX BHJIOB.

14.  Wcronb3o0BaHWe peKOMOMHAHTHBIX MUKPOOPTaHU3MOB [iJisl TIOJTy4YeH sl aHTUOMOTHKOB
15.  IlepcrieKTUBBI UCIIOIb30BaHUS TPAHCTeHHBIX JKUBOTHBIX

16.  IlepcnektuBsbl ucronb3oBanus I'MO

17.  Co3paHue M CKPUHUHT TeHOMHBIX OMO/IMOTeK



18.  Cucrems! IHK-A1arHocTuku
19.  Xwumunueckuii cuHte3 JTHK

20. MeToabl UMMYHOAUArHOCTUKU
21. B03MO)XHOCTH CHHTe3a BTOPUYHBLIX MeTabO/IMTOB CYyCITIeH3MOHHOM KY/IbTYPOU K/IeTOK

22.  Hcnonb3oBaHMe WU30/IMPOBAHHBIX MPOTOIIACTOB B (PyH/jaMeHTaIbHbIX UCC/IeI0BaHUSX U B

CeJILCKOM XO034lCTBe

23. KpuocoxpaHeHue reHO(OH/Aa }KUBOTHBIX

24.  buosoruyeckvie TeXHOJOTUW U pellieHre SKOJIOTHUeCKUX MpobsieM

25.  OuucTKa BO/IbI C TIOMOILBI0 OHOIOTUYeCKHX TEXHOIOTHM
26.  Vicnonb3oBaHue OHMOIOTMUYECKUX TEXHOJIOTHIA TIPU MOHUTOPUHTE OKPY>KaroIlei cpezibl
27.  Buopgerpaganus KCEHOOHOTHUKOB
28.  Cunre3 bOesika HA UMMOOH/TM30BaHHBIX pUOOCOMAxX
29. Ncnonb3oBaHWe UMMOOWIM30BaHHbBIX ()epMEHTOB B ITPOMBIILITIEHHOCTH
30. Vcnonb3oBaHre IMMOOWITM30BaHHBIX ()ePMEHTOB B MeAULIHE.
31.  Buosornueckue 1006aBKH B MUILEBOM MPOMBIIIEHHOCTH

Ta6mna 10 — Kpurepuu oneHkH copMHUPOBaHHOCTH KOMIIETEHIIUH

Kopx v HauMeHOBaHue KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UU (UacTU
WHJYKaTOopa KOMITeTEHLIUH)
JIOCTHKeHUs Ha 0a30BOM ypOBHe Ha IOBbILLIEHHOM YPOBHe
KOMIIeTEHLIUM (YaCTU | COOTBETCTBYET OLIeHKe COOTBETCTBYeT COOTBeTCTBYeT
KOMITeTEHLIUU) «y[I0BJIETBOPUTE/ILHO» | OLIEHKe «XOPOIIO» OLIeHKe «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oasiia MaKCHMaJIbHOI O MaKCHUMaJbHOT O
basia bana
(ITKoc-1) 3HaeT OCHOBHBIE T10 CYLeCTBY, TMPUHHAMAaeT aKTUBHOE
NA-1  nkec1 3HATh: | IOHATHS U TEPMUHBI OoTBeuaeT Ha ydacTue B Xoze
Buonoruyeckue ¥ | OMOTEeXHOJIOTUH. [0CTaB/IeHHbIe NpOBe/leHus
XO3ANCTBEHHDIE BJIaJIeeT MaTepuaJoM | BOMPOCHI, HO MPaKTUYeCKOTro
0COOEHHOCTH Pa3HbIX BU/IOB
o 10 TeMam JlOITyCKaeT 3aHATHS, [IPABUILHO
Ce/IbCKOXO03MCTBEHHBIX
SKUBOTHBIX. JVCLIUTIIMHBL, HO HeTOYHOCTH I1pU oTBeyYaeT Ha
UI-2 nxoc1 YMeTb: | UCTIBITBIBAET aHasuse [0CTaB/IeHHbIe
ITosb30BaTHCs 3aTpyJHeHUs B ITOMCKe | UHQOpMaLUH J/1s BOIIPOCHI, 3HaeT
3/IeKTPOHHBIMH Y aHajmse pelieHus pe3yJibTaThl
HH(OPMALHOHHO- vHbopMaluu fis MOCTaB/IEHHOM TOC/IeJHUX
AHATHTIHECCKINH eleHus 3a/lauy, Biajeer OCTW>)KeHUU HayKU B
pecypcami, B TOM 4YHCJIe p o aA » B/IaA A yK
TPOGUTLHBIMH Gasamu | [TOCTABJI€HHOM 3a/jaul; | HaBbIKAMU obnactu
[JAaHHBIX,  IIPOrPaMMHBIMU chopMHEHI/Ie JKUBOTHOBO/CTBE,
KOMIIIeKcamu  1ipi - c6ope JOOKYMEHTOB MO)KeT paboTaTh U
HCXOAHOH HHpOPMALMK 1 yCTaHOB/IEHHOM oTbupath
Tpu pa3paboTke
bopmbl Heo0X0IUMYHO
TE€XHOJ/IOTUU COJAEP>KaHUA U
pasBejieHust MH(OpMALIHIO 13
Ce/IbCKOXO039iCTBeHHBIX HAYYHbIX >)XYDHaJ/IOB U
JKUBOTHBIX MoOHorpaduii
N -3 nkoc-1 Bragers:
KoHTposnb peanu3auyu
pa3paboTaHHBIX TJIAHOB U
TeXHOJIOTUH coaep>kaHud U
BOCIIPpOM3BO/ACTBA
CeJIbCKOX03SIMCTBEHHBIX
JKMBOTHBIX

2 OOEHUBAHWE IITMCBMEHHbBIX PABOT CTYJAEHTOB, PETJIAMEHTHUPY EMBIX
YUYEBHbBIM IIVTAHOM




[TucbMeHHBIe pabOTHI TIO JAHHOU JMCILIUTUIMHE YUeOHBIM IJTAHOM He TIPelyCMOTDPEHBI.

3 OIIPEJE/IEHUE PE3YJ/IbTATA IIPOMEXXYTOUYHOMN ATTECTAIIU
dopma MPOMeKyTOYHOW aTTecTalyu M0 JUCLIUIIMHE 5K3AMEH.

OLEHOYHBIE MATEPUAJIBI 1 CPELNCTBA IJI [TIPOBEPKUN
CO®OPMMUPOBAHHOCTU KOMITETEHLIW

[IKoc-1 YnpaB/ieHue TeXHO/IOrHUYeCKMMH MPOLeCCaMHU CO/iep>KaHMs ¥ BOCIIPOM3BOACTBA
Ce/IbCKOX0351MICTBEeHHBIX JKMBOTHBIX

3a/jaHMsA 3aKPBITOr0 THIIA:

1. Bo BpeMsa MHTOTHYECKOI0 je/leHHUs] K/IeTKH HCC/Ief0BaTesIi0 y/ajioch Hab/IoaaTh
¢a3y, Korga OTCyTCTBOBa/iIM 000/104Ka sipa H  SAAPBINKO, LEHTPHOJIH
Pacno/IoKU/IUCh Ha MPOTHUBOMOJJI0KHBIX MOJI0CAaX KJ/IETKH, a XpOMOCOMbI MMe/H
BHUJ K/Ty0OKa HUTeH, CBOOOJHO pa3MellleHHbIX B puTomuia3me. Ha kakoil craguu
MHMTOTHYECKOr'0 IUK/Ia HaX0/JUTCA K/IeTKa?

+I1poda3ssl

AHadasbl

WuTtepdassl

MeTada3zbl

2. Knerky /1a00paTopHOro >XKHBOTHOTO MOJBEPI/IA HU30BITOUHOMY PEeHTT€HOBCKOMY
00/1yuyeHuio. B pesyibTare 006pa3oBaiuch 0e/KoBbIe (P)parMeHThI B IUTOIL/Ia3Me.
Kakoii opraHou; K/J1eTKH IpUMeT yyacTHe B UX YyTH/IM3anuu?

KrneTouHbili LjeHTp

Komrinekc I'ombmxu

+JI130COMBI

OH/I0M1a3MaTUYeCKU PeTUKYIYM

Sa}laHI/IH OTKPBITOr'0 THIIA:

JlaiiTe pa3sBepHYTbHIM 0TBET Ha BOMPOC:

1. HaszoBure crioco6bl moyyeHurs: He3aMeHUMbIX aMUHOKUCIOT.
[TpaBU/IBHBIN OTBET: AMHUHOKHC/IOTBI MOXKHO TIOTy4YaTh C/IeAYIOLMMHA CITIOCObamMHu:
1) TU/IPOJIM30M TPUPOTHOTO OETOKCO/IeprKalllero Chipbs;

2) XUMHAYECKUM CHUHTE30M,;

3) MHUKPOOUOIOTHYeCKUM CUHTe30M;

XI/IMI/IKO-MI/IKPO6I/IOJIOFI/IHECKI/IM MEeTOO0M.

2. Kakue meTozbl UCIOJIb3YIOT [JIS1 [IepeHOCa 'eHOB MJIeKOITUTaroLUX ?
[TpaBunbHBIM OTBeT: [IHS epeHOca reHOB MJ/IEKOIUTAIOLUX UCTIO/Ib3YIOT TPY METO/a:
-MUKPOUHBEKYUIO pekombuHaHmHotl /JHK & npoHykieyc 3ueombl;

= UCno/b308aHue pemposupycoe 8 Kayecmee 6eKimopos,
= UHBEKUUIO mpCIHCd)OpMUpOGCIHHbIX 9M6pUOHa/lele CMo/106blX K/1€MmoOK 8 9M6pUOH.

3. Ha3oBuTe 0CHOBHBIE 3Tarbl [M01y4YeHUs] TPAHCTeHHbIX JKUBOTHBIX.
[TpaBU/IBHBIM OTBeET:

TMonyueHue onodomeopeHHbIX AUYEeK1emoK

KoHncmpyupoeaHue 2ena.

IIpuzomoenerue uHsekyUOHHO20 pacmeopa /JHK.

MuxkpouHosexyus pekombuHaHmtol JTHK e npoHykneyc 3u2ombl.



TpaxcnaaHmayus 3u2om.
BrisiBneHve uHTerpaipy uykepoaHoit JIHK.

4, [HatiTe onpesieneHre MOHATUIO xuMepu3Ma. Kakure BU/Ibl XMepr3Ma CYIeCTBYIOT?
[TpaBunbHbIN O0TBET: C y3KOT€HEeTUUECKOW TOUKU 3PEHUsT XMMEPbI - 3TO TIPOAYKThI 00be[UHEHUST
IByX U 0Oomee paHHUX JMOpPHOHOB, BCJEACTBUE Uero OHU 00/1aZial0T  CI0XKHBIM
KOMOMHHPOBaHHBIM F€HOTHUIIOM.

Io knaccupukayuu K.dDopoa, pazmuuarom nepeuuHbili U 8mopuuHblll Xumepusm. Ilpu nepsuuHom
XuMepusme 2eHemuuecKU pdasHble Nony/siyuu KAemoK COCywjecmeylom C MOMeHmd Onio00meopeHust
AllyeKyemKu Wiu paHHe20 3mbpuoeeHesd. IlepguuHblie Xumepbl C KpdliHe HU3KOU uacmomotli mMoz2ym
B03HUKAMb, HAnpumep, Ko20a 08d WIU HECKOAbKO Chepmues Ornio0omeopsiom OOHy SlUeKIenkKy.
TepsuuHbLx Xumep MOHCHO NOAYUAMb UCKYCCIMBEHHO.

Tpu emopuuHoM Xumepuame npoucxoosim KOMOUHAyUU 00HO20- 08YX 8UO08 MKaHell om 08yx wiu bosee
3apooblell noce Hauana 2ay6oKoli KaemouHotl ouggepeHyuposKu. BmopuuHbili Xumepuam XapakmepeH
0/151 XuMep ecmeCcmeeHHO20 NPOUCXOHCOEHUS.

5. OTaribl TeHHOM Teparnuu ex Vivo.

[IpaBU/IbHBIN OTBET:

1 — mony4eHue K/I€TOK OT O0TBHOTO >KUBOTHOTO;

2 — UCTipaB/ieHe TeHeTHUYecKoro JiedeKTa ¢ TOMOIIIbIO TepareBTUUeCKO TeHHOM KOHCTPYKLIUMY;
3 — oTOOp ¥ Hapall[BaHHe «HCITPABIEHHBIX» K/IeTOK;

4 — uHdYy3Us WK TPAHCIUIAHTALMS 3TUX K/I€TOK )KUBOTHOMY.

6. OCHOBHbIE HarlpaB/IeHUs pa3BUTHS OMOTEXHOJ/IOTHH B TTPOM3BO/ICTBE MPOYKIMU
JKUBOTHOBO/CTBA.

[TpaBubHbIN 0TBeT: OCHOBa OMOTEXHOIOTUY — 3TO FeHeTHUecKast (K/eTouHas) MH)XXeHepust U
ouroxumusi. Pa3BuTre KIeTOUHON MHKEeHePUH CUMTAeTCs Ha JaHHBI MOMEHT OJJHUM U3 CaMbIX
MepCreKTUBHBIX HallpaB/IeHU.

Y4eHble MPOBOJSAT KY/IbTHBUPOBaHUE K/I€TOK MUKPOOPraHU3MOB, paCTeHUN 1 JKUBOTHBIX,
OCYIL[ECTB/ISIFOTCS TAKKE MaHUITYJISILIUM, KaK C/IUsIHUE KJIeTOK JIMOO repecajika OpraHOU/I0B.
OCHOBHbIMU HANpasaeHUsIMU pazgumusi GUOMexHOA02UU CUUMArMCSL:

. C03/]aHre HOBBIX BU/IOB TTPO/IYKTOB MUTAHHUS U )KUBOTHBIX KOPMOB, TIPOM3BO/ICTBO UX;
. BbIBe/IeH/e HOBBIX IIITAMMOB T0/Ie3HBIX MUKPOOPraHU3MOB;

. CO3/]laHre HOBBIX MOPO/, )KUBOTHBIX;

. BBIBe/IeHHe HOBBIX COPTOB pacTeHMH i 00ecrieueHHs: IPOUYHON KOPMOBOM 0a3bli;

. CO3JjaHMe U TIPUMeHeHHe TPerapaToB 110 3alljUTe pacTeHul oT 6oJie3Hel U BpeAuTeiel;
. MpUMeHeHHe HOBBIX OMOTeXHOJIOTMUeCKMX METO/IOB T10 3all[iTe OKPY>Karol[el Cpe/bl.

Kpome 3T0ro, akTUBHO pa3BUBAeTCs HarlpaBJieHre OMOIOTHYeCKU aKTUBHBIX COeJJUHEHUH C
TOMOILIbI0O MUKPOOPIaHM3MOB U KY/IbTUBUPYEMBIX 3YKapUOTHUeCKuX K/aeToK. Crofia BXOAST
(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
rubpuan3alys COMaTHUeCKUX KIIeTOK,
riepeca/ika siZiep COMaTHUeCKHX KJIeTOK B SHYK/IePOBaHHbIe STHLIEK/IEeTKY;
TI0/TyYeH1Ee TOMO3UTOTHBIX JAUTIIONHBIX TIOTOMKOB,
CO3/]aHHe TTapTeHOTeHeTUUECKUX >KUBOTHBIX.

8. ITommnenTy COCTOMT U3 CJIeAYIOIIUX aMUHOKHUC/IOT: JIM3UH — BaJIUH

— CepyH — [VIyTaMUHOBasl KUCJIOTA.

Omnpepenute cTpyKTypy yuyactka [IHK, kogupyromiero ykasaHHbIA MOIUNENTH,.
[TpaBU/IbHBIM OTBET:



[laHa mociefoBaTe/lbHOCTh aMUHOKUOIOT B nonunentyge. [Io 5TMM CcBefleHWSM HeTPYZHO
ycTaHoBUTh cTpoeHue u-PHK, koropas ympasisia cuHTe3oM faHHOro mnomunentuza. Ilo
tabmure (tabn. 1) reHeTHYeCKOro KoJa HAaXOAWM CTPYKTYpPYy Tpuruieta Ajs iu3vuHa (AAA),
BammHa (['YY), cepuna (YLY) u rayramuHoBoii kuciaotel (I'AA). ITomobpaB Koaupyroiye
Tpuruietsl, coctasisgeM U-PHK nig manHoro nmomunentuza: AAAD YYYLYT'AA. 1o uenouke
u-PHK MoykHO BoccTaHOBUTH ydacToK Liernu THK, ¢ KoTopoii oHa CHUMasiach. Y paljui BCTaBasl

npotuB ageHuHa [JHK, ryaHuH — npotuB uurosvHa u T.h. CrefioBaTesbHO, y4acTOK
uHTepecyromei Hac renn [JJHK 6yzeT nMeThb ciefiyroiiee CTpOeHHe:
TTTOAAATALTT

Ho OHK cocrout u3 pAByX Lenouyek. 3Has CTpOeHWEe OAHOW Lienu, IO NPUHLUIY
KOMIT/IEMEHTapHOCTH JIoCTpauBaeM BTOpYyr. lLlesvkom yuacTok pAByxuernoueyHor [JHK,
KOZMPYIOIIVM JAHHBIHM TTOJTUTENTH I, Oy/IeT UIMeTh CJIe/IyIOoIee CTPOeHHe:

TTTOAAATALTT
AAATTTTUTTAA
Tabnuia 1 — Tab/uija reHeTUYeCKOro Kozia
MepBoe Bropoe ocHoBaHue Tpetbe

OCHOBaHue Y (A) u(r) A(T) Y (A) L (r)
OEH CEP Tmp unc Y (A)

®EH CEP T™P umc L, (r)

YA NEN CEP - - A(T)

NEN CEP - TPU r(u)

NEN npPo (e APT Y (A)

() NEN nPo rmc APT L ()

NEN nPo rmc AP A(T)

NEN nPoO rmc APT r(w)

WJIE TPE ACH CEP Y (A)

AT) WNE TPE ACH CEP L, (r)

WUJE TPE nn3 AP A(T)

MET TPE N3 APT r(u)

BAJI AJIA ACI 7in Y (A)

r(u) BAJI AJIA ACTI i1 L (r)

BAJl AJIA rny N A(T)

BAJI AJIA rny in r(u)

Mpasuna nonb3oBaHUa TabauLLeit: NepBblit HYKNEeoTUA, B TpunaeTe 6epetca U3 Nesoro
BEPTUKANbHOIO pAja, BTOPOW — U3 BEPXHET0 FOPU30HTaIbHOTO PAAa U TPETUI — U3 NPaBoro
BEPTUKaNbHOTO. Tam, rie nepecekyrca IMHUK, uayliue OT BCeX Tpex HyK/eoTuaos, U 6yaet
Ha3BaHUe HYXXHOI aMUHOKUC/IOTbI.

OkoHuYaTesibHbIE pe3y/bTaThl 00yueHus: ((HOpMHUPOBaHUS KOMIETEHIIWI) OTpe/esioTCs
ToCpe/ICTBOM TiepeBo/ia 6arioB, HabpaHHBIX CTYAEHTOM B TIpPOLiecce OCBOeHHUsl AUCLIMIUIMHBL, B
OLIeHKHU:

— 0a30BbIi  ypoBeHb C(HOPMHUDOBAHHOCTU KOMIIeTEHIIMA CUWTAeTCs [OCTUTHYTBIM —eCid
pe3ynbTaT 00yueHHs] COOTBETCTBYET OLIEHKe «y0B/eTBOpUTenbHO» (50 10 64 peNTUHIrOBBIX
6asoB);

— MOBBILLIEHHBIM YpOBeHb C(OPMUPOBAHHOCTH KOMIIETEHLIMM CUWTAETCsl [JOCTUTHYTBHIM, eC/IU
pe3y/ibTaT O0yueHHsI COOTBETCTBYeT OI[eHKaM «XOpoImio» (65-85 peHWTHHTOBBIX 0a/ioB) u
«0T/IMUHO» (86-100 peHTHHIOBBIX OAJIIOB).

4 TIOPAOK ITPOBEJJEHIA IIOBTOPHOM
IMPOMEXXYTOYHOH ATTECTAIIVIN
dopma NpoMe)XyTOUHOM aTTeCTalvy 0 AUCLUTIIMHE 5K3AMEH.
[ToBTOpHAs MpOMEXXYyTOYHAs aTTeCTalys M0 AUCLIUILIMHE TPOBOJUTCS C UCII0/Ib30BaHHEM
3aflaHu 7151 OleHKH ChOpMUPOBAHHOCTH KOMITETeHIMI Ha 6a30BOM ypOBHE 110 BCeM MOJAYJISIM,



BXOZSIIUM B CTPYKTYPY JUCLIMIIMHBI 38 CEMEeCTP, [0 UTOraM KOTOPOTO CTYA€HT UMeeT
aKa/leMUUeCKyro 3a/j0/DKeHHOCTb.

IlpumeuaHue:

[oromHuTeTbHBIE KOHTPOJIbHBIE UCTILITAHUS TIPOBOASITCS /1JIsl CTY/IeHTOB, HaOpaBIIMX
MeHee 50 6a/10B (B COOTBETCTBUH C «I10/I0KEHHEM O MOAY/IbHO-PEUTUHTOBOM CUCTEMEY).

OneHouHbIe MaTepHasbl U CPeJCTBA IPOBe/leHNs IOBTOPHON NPOME)XXYTOYHOM aTTecTaliu
Bormpocs! Jj1s TIpoBefieHus1 cobeceoBaHUS:
1. TlousiTie 0 GMOTEXHOJIOTUH, HarpaB/ieHUs] OUOTeXHOJIOTHH.
2. buotexHonorus B )XKUBOTHOBOZCTBe. Llesn, 3aau ¥ posib B UHTEHCU(UKALIMU OTPaciu
JKMBOTHOBO/ICTBA U PallMOHA/IbHOT O BOCTIPOM3BO/ICTBA )KUBOTHBIX.
3. Begymume poccuiickue U 3apy0OeskHbIe YUéHble, BHECIIIME BK/Ia/| B pa3BUTHE
OHMOTeXHOIOTUH.
4. OCHOBHBIe 3Tarbl pa3BUTHsE OMOTeXHOIOTUH. CBSI3b OMOTEXHOJIOTHU C TeHeTUKOMH,
MOJIEKY/IIPHOM Oroorveli, MUKpOOHOIOTHel U IPYTUMHU HayKaMH.
5. Teopernyeckue TMpeANIOCHIKM BO3HUKHOBEHHSI OWOTEXHOJOTMHM U  PaljMOHAIbHOTO
BOCITPOU3BO/CTBA )KUBOTHBIX.
6. Llem u 3agaur OMOTEXHO/IOTMY Ha COBPEMEHHOM JTarie.
7. CoBpeMeHHOe COCTOsTHHE U TepCIeKTUBbI OMOTeXHO/IOTMHM BOCTIPOU3BO/ICTBA
CeJIbCKOXO035IMICTBEHHBIX KMBOTHBIX.
8. HayuHble LIeHTpHI B Halllel CTpaHe U 3a py0e>KoM 3aHUMAIOTCs pobieMamMu
OMOTeXHOIOTUY U UX pa3pabOTKU.
9. buonoruueckoe siBjieHre OTKpbIToe akajeMukom K.C. Kupxrodom 1 craBiiiee 0CHOBOM
TIPOMBILLIEHHON OMOTEXHOJIOTHH.
10. OtkpeiTHe u posib JITHK 1 eé ponb B 00ecrieueHHH paljiOHA/IbHOTO BOCITPOM3BO/[CTBA
>KUBOTHBIX.
11. TlepBasi pekombuHaHTHas [JTHK (cobpaHHasi ©3 yacTeid, MpUHA/|/Ie)KAIUX Pa3HbIM
OpraHu3Mam).
12. PaboTsI 1o mepeHOCy YesioBeUYeCKOro reHa B TIa3MH/y KUIIeUHOW Mal0uKy.
13. MeTop npou3BO/ICTBA MOHOKJ/IOHA/IbHBIX aHTUTEJI.
14. Metop, oripe/iesieHUs: IEPBUYHOM TTOC/Ie10BaTe/IbHOCTU HYK/IEOTHU/0B MOJIEKY/IbI
HyK1enHoBbIX KucioT JJHK u PHK.
15. Lens v 3aaur OMOTEXHOIOTUN KaK HayKH.
16. Oxapakrepu3yiiTe UCTOPUYECKHE ITAllbl PA3BUTHS OMOTEXHOJIOTHH.
17. 3apybexxHble W OTeueCTBeHHbIe YyueHble, BHecCIIde OOJbIION BKIa[ B pa3BUTHE
OMOTeXHOJIOTHH.
18. XapakTepHble 0COO€HHOCTH OMOTEXHOIOTMYeCKUX TIPOL[ECCOB.
19. OcHoBHbIe HarpaB/ieHUst Pa3BUTUSI METOZI0B OUOTEeXHOIOTUH.
20. Pe3ysibTaThl  OMOTEXHOJIOTUUECKUX  WCCAEIOBAaHUNA B >KMBOTHOBOJCTBE  TIO
paLOHa/IbHOMY BOCIIPOU3BO/CTBY KUBOTHBIX.
21. Pe3ynbTaThl OMOTEXHOMOTHUECKUX UCCTIEIOBAHNI B )KUBOTHOBO/ICTBE.
22.  OcHoBHbIe 00bEKThbI OMOTEXHOIOTUH.
23. KakuWe mpu3HaKU TOJIOKEHbI B OCHOBY KIacCHM(PUKAL[UM OMOJOTHUECKUX CHUCTEM U
00BEKTOB, UCI0J/Ib3yeMbIX B OMOTeXHOIOTHUU?
24. Kakue opraHu3sMbl OTHOCATCA K IIPOKapUoTam?
25. KTto 4 B KakoM roay co3sjian KaeTouHyto Teoputo? OCHOBHbIE TOJIO)KeHHsI KJIeTOUHOU
TEOpUH.
26. CtpoeHyve U pa3sMHOXXeHHe BUpPYCOB. VIMerOT i1 BUPYChl K/IeTOUHOe cTpoeHue? Kakue
BHPYCHI Ha3bIBalOTCs OakTeprodaramu?
27. Crpoenue 6akTepuii. B ueM BbIpa)kaeTcsi pOCT MUKPOOPTraHU3MOB?
28. Uem mpezicTaBleH TeHeTHMUECKWH armapat B OakrepuanbHOU KiieTke? CTpoeHHWe U
TUIIBI TI7Ia3MU[,.
29. CTpoeHre >5yKapUOTHYECKOW KJIeTKU IO COBPEMEHHbIM JaHHBIM.
30. Crpoenue U PyHKLIMA MeMOpPaHHBIX OPraHOUIOB.
31. Crpoenue u HyHKIIMM HeMeMOpaHHBIX OPTaHOW/IOB.



32. Kakue opraHou/ibl 3yKapuoThUueckou kietku cogepxxar JHK?

33. UeM 00yc/ioBIeHbI pa3/iiuKsi B CTPOEHUH MeMOpaH pa3HbIX OHMO0I0ruueckKux 00HeKTOB?

34. Crpoenue siipa. XMMHUUECKUI COCTaB, CTPOeHUe U (yHKLIMK XPOMOCOM.

35. CXo[CTBO ¥ pa3/inuue B CTDOEHHH PACTUTEbHOMN U )KUBOTHOM KJIETOK.

36. CXOpACTBO U pa3nnuve B CTPOEHUU KJIeTOK [IPOKAPUOT U 3YKapuOT.

37. OcobeHHOCTH CTPOEHMUS U ieJIeHUsI COMaTHUeCKUX U TI0JIOBBIX K/IETOK?

38. OcHOBHBbIe UTaTebHbIE CPe/ibl, UCTIOIb3yeMble /17151 Ky/IbTUBHPOBAaHUS KJIeTOUHBIX
KY/bTYP.

39. OxapakTepu3yiTe OCHOBHBIE (ha3bl [IMK/IA Pa3BUTHS KY/IbTYpbl OaKTepHii.

40. Knaccudukaiys KJeTOUHbIX KyIbTYP.

41. [laiiTe XapaKTepUCTUKY IPOLIeCCY HEMPePhIBHOIO KYy/JIbTUBUPOBaHUSI MUKPOOPTaHU3MOB.

42. YTo0 TaKoe CHHXPOHHBIE KY/IbTYPbI OaKTepUii?

43.  Uro Takoe TOTUIIOTEHTHOCTh?

44. KakoBbl NPUUMHbI BOSHUKHOBEHUsT AU(QepeHIIMPOBaHHbIX K/I€TOK.

45. Kakosa 1je/ib KJIOHUPOBaHUS?

46. Uem OT/MYaeTCs KJIOH OT YUCTOW JTUHUU?

47. Kakuve OCHOBHbIE 3Tarbl BK/IOYAET TIPOLeCC KIOHUPOBAHUS )XUBOTHBIX?

48. Ha KakuX CTausix pa3BUTHsSI SMOPHOHOB BO3MOYKHO UCTIOIb30BaHUe UX sifep AJist
KJ/IOHUPOBaHUS?

49. Tlouemy /sl TOyYeHHUs] TOMO3UTOTHBIX ITOTOMKOB HE0OXOAMMO OTIO0TBOPEHHEe
SIML[EKIETKU ?

50. CTBoJIOBbIe K/JIETKU ¥ TIePCIIeKTUBBI MX UCTIOIb30BaHUsI B OMOTEXHOIOTHH

51. XuMHUeCKHi cocTaB U Pu3NKo-xuMHUueckue cpoiictea JJHK

52.  ®opwmsl mostekysl JHK.

53. CpoiicTBa reHeTUUeCKOro Koja.

54. Cnoco6sl nonyuenus JTHK.

55. Perumvkanusa JJHK y npokapuor

56. Perumukanus JHK y sykapuor.

57. CTpyKTypa M 3KCIpeccusi reHa IpoKapuoT.

58. CrpyKTypa M 5KCIpeccusi reHa 3yKapuorT.

59. Bwugebl penapayuu JHK.

60. Mexanusm u Buzbl penapauyu JHK.

61. [I'eHHas U reHeTUyeckass UHXeHepUs.

62. Posb pecTpuKTas, 1vras, peBepras?

63. Xwumnueckuut cunte3 THK.

64. Metop «BeKTOpa» U ero UCMoJib30BaHUe B TeHHOW MH)KEeHEepHH.

65. Mertoz KIOHUPOBaHUS [€HOTUIIOB.

66. PekoMOWHAHTHBIE TITA3MU/IbI.

67. @®opmMmupoBaHKe reHeTUYeCKOro arnrapara B [IpoLiecce OHTOreHesa.

68. T'eHeTMueckas NpUPOZA TPAHCTE€HHBIX )KUBOTHBIX.

69. Metozpbl epeHOCa reHOB M/IEKOTTUTAIOLLUX.

70.  OcHoBHbIe 3Tanbl MUKpoUHbeKLMK [ITHK B IpOHYK/IeyC 3UTr0ThI JJ1s MOTy4YeHH s

TPaHCTr€HHBIX MBIIIIeN U CeTbCKOX03SIHCTBEHHBIX XKUBOTHBIX Pa3HbIX BUOB.

71.

HepCHeKTI/IBbI HCII0J/Ib30BdHWA TPAHCT€HHBIX )KUBOTHLIX [JIS ITOBBIIIEHUSA

3¢ deKTUBHOCTH CeIeKLIMOHHOTO TIpoLjecca

72. BuJbl pa3MHOXeHUS JKUBOTHBIX.

73. Buonornueckrie 0cOOEHHOCTH Pa3MHOKEHHS CebCKOX03SCTBEHHBIX KUBOTHBIX.

74.  OCHOBHBIe IPUHLMUIIBI BOCIIPOU3BO/CTBAa KPYITHOI'O pOraTtoro CKorta

75.  MeTtoabl OLIeHKH IIJIOZ0BUTOCTHA KOPOB

76. T'opMoHanbHasi peryJsiLys MoJ0BoW (QYHKL[MY KOPOB

77. 3HaueHWe WCKYCCTBEHHOIO OCEMEHEHHs UM ero B/MSHMEe Ha TeHeTUUeCKUN MNporpecc
TIONYJ/IALIUN

78. IlomyueHue, OLleHKa U XpaHeHue CIIepMbI

79. OcCHOBHBI€ 3Tarbl TEXHOJOTMU TPAHCIUIAHTALIUK SMOPHOHOB.

80. Llenu mpuMeHeHUs TPAaHCIIAHTAL[UH SMOPHOHOB.



81. OcHoBHbIe TpeOOBaHUS, TIPebSIB/IIEMbIE K JOHOPAM TIPU WX 0TOOpe.

82. Metoabl OLIEHKX SMOPHOHOB.

83. Cnocobbl xpaHeHus1 SMOPUOHOB.

84. BiusHMe UMMYHHOW CHCTeMbI ZIOHOPA U peLdIiieHTa Ha 3 eKTUBHOCTb
TPaHCIJIAHTaLiX SMOPHOHOB.

85. OcHOBHBIe 3Tanbl OIJIOAOTBOPEHUST OOL[MTOB in Vitro.

86. CywHOCTb KarnauuTalyy CliepMUueB

87. Mertopapl orpesiesieHUs 0/la paHHUX SMOPHOHOB.

88. Metoapl MoyueHust UJeHTUYHBIX MOHO3UTOTHBIX O/IM3HELIOB.

89. XpaHeHHe TIOJIOBUHOK SMOPHOHOB. [Iporiecchl, MpOUCXOAIIMe TIPU TTePBUYHOM U

BTOPUYHOM XUMepU3Me.
90. Meroabl NOTy4YeHUsI XUMep.
91.
92. OripegeneHuve U peryasyus roJa
93. Ormio0oTBOpPeHUE SIMIIEKIETOK in Vvitro

HpaKTI/IHECKOE HCII0/Ib30BaHHE XHNMEP, UX 3HaUeHHe /1 )KNBOTHOBO/CTBA.

Ta6smna 11 — Kpurepuu oueHkH copMHUPOBaHHOCTH KOMIIETEHIUN

Kop v HarMeHOBaHMe MHIUKATOPA JOCTYKEHUS
KOMTIIeTeHLIUU
(4acTy KOMIIeTeHI1H)

Kputepun orjeHnBanus
chOpMHPOBAaHHOCTH KOMITeTeHI[UH
(4acTH KOMITeTEeHIUH)

Ha 0a30BOM ypOBHe

COOTBETCTBYeT OL|eHKe
«yZi0ByIeTBOpUTeIbHO» 50-64% OT
MakKCcHMaJIbHOTO bOasnsa

ITKoc-1

MNA-1 nkoc1 3HATb: Buonornueckde u  XO3SIACTBEHHbIE
0COB@HHOCTH pasHbIX BU/IOB CeIbCKOXO03AHCTBEHHBIX JKUBOTHBIX.
NA-2 nkoc1 YMeTb:  Tlo/b30BaThCsi  3/71€KTPOHHBIME
UH(OPMALMOHHO-aHA/IMTHYECKUMM ~ PeCypcaMi, B TOM  UHCJIe
npodUILHEIMU 0a3aMK JJAHHBIX, MPOrPaMMHBIMU  KOMIIIEKCAMK
ripu cbope UCX0HOM MHGOPMALIMKU U TIPY pa3pabOTKe TeXHOIOTHU
COJlepKaHusl ¥ pasBe/leHHs Ce/IbCKOXO035MCTBeHHBIX JKUBOTHBIX
WN-3 nikoc-1 BiiageTsb: Konrponb peanvsanuu pa3paboTaHHbIX
IJIaHOE M TEeXHOJIOTMA  COJep)KaHusd M BOCIPOM3BO/CTBA
CeJIbCKOX03AUCTBEHHBIX KUBOTHBIX

3HaeT OCHOBHble  TeopeTHYecKue
TI0JIO)KEHUsSI M3y4aeMOoro Kypca; TpH
OTBeTax JI0TyCKaeT
MaJIOCYIIIeCTBEeHHbIe  TIOTPEITHOCTH,
HCKa)KeHUS JIoruYecKom
TI0C/Ie/JOBATeTbHOCTU TIPU U3J/I0KEHUH
MaTepHara, HETOUYHYIO
apryMeHTal[{i0 TeOpPeTUYeCKUX
TI0JI0)KeHUM Kypca; BJ/IaJieeT
OCHOBHBIMH TIPUHIUTIAMHA
yTipaBJieHUst TeXHOJIOTUYeCKUMHU

TIpoIieccamMyl B KOHEBO/ICTBe.
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