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@DOoH/, OLIEHOYHBIX CpPe/CTB MpeJHa3HaueH [ijisi OLleHWBaHUs C(QOPMUPOBAHHOCTH KOMITETEHLUU
1o aucuuriiHe « MUKpOOUOTEXHOIOTHS» /ISl CTYJeHTOB HaripaB/ieHHs ToAroToBku 36.03.02
3ooTexHusi TpoGusIst MOAroTOBKU «I'eHeTHKa, cesleKLusi U OMOTeXHO/IOTHSI )KUBOTHBIX» OUHOMN U
3a0uHOM (HhopM 0OyUeHHsl.
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@OoH/, OLIEHOUHBIX CPe/ICTB yTBEPKAeH Ha 3ace/jaHuu Kadepbl YaCTHOUM 300TEXHWH, Pa3BeeHuUs
U TeHeTHKU

[Tpotokos Ne 9 oT «16» anpens 2025 r.
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ITpoTtokon Ne 3 oT «07» mas 2025 T.



ITacnopT ¢)oH/JA OI[eHOUHBIX CPe/ICTB

Harpas/eHue noarotoBku: 36.03.02. 3ooTexHus

npousib MoAroToBKY «['€HeTHKa, CeNIeKIUs U OMOTeXHOIOTHSI YKUBOTHBIX»

JuctumnnuHa: MUKpOOHMOTEXHOJIOTHS

OYHOM 1 3a04HOM (OpPM 00yUeHUs

Tabmuna 1
No KonTponupyembie KonTponupyembie | KonnuectBo | [Ipyrue olieHOUHbIE CpeacTBa
/i TUTAKTHYECKHE KOMIIETCHITNH TECTOBBIX BU]I KomuectBo
€IMHUIIBI (unu e€ yacTH) 3a/laHui BOIIPOCOB

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

2 MornexymsipHbie [TKoc-1 40 3amura
OCHOBBI MPAKTUYECKHUX 11
HACJICICTBEHHOCTH pabot

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

4 buonornueckue ITKoc-1 3amura
0COOEHHOCTH MPAKTUYECKHIX
BOCITPOM3BEICHUS pabor 13
KpPYITHOT'O POraToro
CKOTa

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

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

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

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

Bcero: 238 122

*KonTponupyemast tuaakTHUecKasi €qUHUIA coBIaAaeT ¢ pasaenamu (temamu) PITJ m. 5.1.1




1 OIIEHOYHBIE MATEPHAJIbI, HEOBXOJUMBIE JIJIsI OIEHKW 3HAHUIA,
YMEHWW Y1 HABBIKOB JIEATE/JIbHOCTH B ITPOIIECCE OCBOEHUSI

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

Tema : 3HaueHNe MUKPOOHOTEXHOJIOTHH B UHTEHCU(UKALIUN

JKMBOTHOBO/JICTBA

[1Koc-1 YnpaBnenue
TeXHOJIOTHYeCKUMU
rpolieccamu
CoJIep)KaHus U
BOCTIPOM3BO/ICTBA
CeJIbCKOXO3IMCTBEHHBIX
>KUBOTHBIX

M/I-1 nKoc-1 3HaTh: Buosornueckye 1 X039HCTBEHHbIE
0COBEHHOCTH PasHbIX BHJOB CeJbCKOXO3AWCTBEHHBIX
JKUBOTHBIX.

MN-2 nkoc1 YMeTb: Ilo/b30BaThCsi 3/1€KTPOHHBIMU
MH(POPMALMOHHO-aHAIUTHYECKUMH  PECYPCaMH, B TOM
uncsie IPoGUIBHBIMA 6a3aMy JaHHBIX, [POrPAMMHBIMU
KOMILIEKCAMH NPH CO0pe MCXOAHON MH(OPMALMK U TIPU
paspabOTKe TEXHOJOTMM COJEP)KAHHUsI W PasBefeHust
Ce/IbCKOX03SMCTBEHHBIX KUBOTHBIX

N A-3 nxoc-1 BiiageTsb: Koutposs peanusamu
pa3paboTaHHbIX TIJIAHOB U TEXHOJIOTHI COflep>KaHus 1
BOCIPOM3BO/ICTBA CEMbCKOXO3SMCTBEHHBIX KUBOTHBIX

CobecenoBaHue

Tema : MOJ'IeKy.]'ISIpHLIe OCHOBBI HAaCJICACTBCHHOCTHU

[1Koc-1 YnpaBnenue

N -1 nikoc-1 3HaTh: Buosiornueckue 1 X03siCTEEHHbIE
0COBEHHOCTH PasHbIX BHJOB CEJIbCKOXO3HCTBEHHbIX
JKMBOTHBIX.

TeXHOIOTMYeCKUMU NA-2 nkoc1 YMeTb: Tlonb30BaThCst 3/€KTPOHHBIMH
TIpoLjeccamu MH(POPMAIMOHHO-aHaTUTHYECKMMH PeCcypcaMd, B TOM 3amura
COepIKaHYS 1 uycsie pOoGUILHEIME Ga3aMu ZIAHHBIX, [IPOrPAMMHBIMU HPAKTHYECKHX
KOMIUIEKCAMH TIpY cOope UCXOAHON MH(OPMALUK U TIpU
BOCHPOH?}]EOACTBE‘ pa3paGoTKe TeXHOJOTUH COJEPKAHWSA M pasBeleHus pabot
Ce/IbCKOXO035IUCTBEHHBIX | cejbCKOX03AHCTBEHHBIX JKUBOTHBIX
JKUBOTHBIX N A-3 nkoc-1 BiiageTsb: Koutposs peanusaimm
pa3paGoTaHHbIX IJIAHOB ¥ TEXHOJIOTUH COZePIKaHHs U
BOCIPOM3BO/ICTBA CETbCKOX03SMCTBEeHHBIX JKUBOTHBIX
Tema : [ eHeTHueckas U KJIeTOYHAA HHXXCHCPUA
M /I-1 nKoc-1 3HATh: Brosoriueckre U X03sIHCTBEHHbIE
0COBEHHOCTY pasHBIX BHJOB Ce/IbCKOXO3AICTBEHHBIX
[TKoc-1 YnipaB/ieHHe | )XMBOTHBIX.
TeXHOJIOTUYeCKUMHU NA-2 nxoc1 YMeTb: Ilo/b30BaThCsi 37€KTPOHHBIMH
rporieccamu MH(POPMAIMOHHO-aHaTUTHIECKMMH PeCcypcaMd, B TOM
COepIKaHYs 1 yucie IpodUILHEIMA Ga3amMu /IQHHBIX, TIPOrPAMMHBIMH TecTupoBanue
KOMIUIEKCAMH TIpY cO0pe UCXOAHON MH(OPMALUK U TIpU
BOCTIDOH3BOACTBA pa3paGoTKe TeXHONOTUM COJEPKAHMSA M  PpasBeleHus
Ce/IbCKOXO3MCTBEHHBIX | cesbcKOX03SHCTBEHHBIX )KUBOTHBIX
JKUBOTHBIX N A-3 nxoc-1 BiiageTtsb: Koutposs peanusarmm

pa3paboTaHHBIX MJIAHOB U TeXHOJIOTUH COZlepKaHUs U
BOCITPOM3BO/ICTBA CEJTbCKOXO035IMCTBEHHBIX )KUBOTHBIX

Tema : buonornueckue 0oCOOEHHOCTH BOCIIPOU3BCACHUS KPYITHOTO

poraTtoro CKoTa

[1Koc-1 YnpaBneHue
TeXHOJIOTUYEeCKUMU
Tripolieccamu
CoJlep>KaHus U
BOCITPOU3BO/CTBA
CeIbCKOXO03HCTBEHHBIX
>KUBOTHBIX

M -1 nKoc-1 3HATh: Buosornueckre 1 X039HCTBEHHbIE
0cOOEHHOCTH PpasHbIX BUJOB Ce/IbCKOXO35HCTBEHHBIX
JKUBOTHBIX.

N-2 nkoc1 YMeTb: Ilo/1b30BaThCsi 3/1€KTPOHHBIMU
WMH(OPMaIMOHHO-aHAIUTUUECKUMH  pecypcamMd, B TOM
yncsie MpoGUIBHEIME 6a3aMy JJAHHBIX, TIPOrPaMMHBIMU
KOMILJIEKCaMK TIpH cOope MCXOHOUM nH(opMalyu U rpu
pa3paboTke TEXHOJOTUM COZep>)KaHWsI U pa3BefieHUs
CebCKOXO03SICTBEHHBIX )KMBOTHBIX

3ammra
MPAKTUYECKUX
pabort




N A-3 nxoc-1 BiiageTtsb: Koutposs peanusarmm
paspaboTaHHbIX TIIaHOB U TEXHOJIOTHI COflep>KaHus 1
BOCMPOM3BO/ICTBA CEMbCKOXO03AMCTBEHHBIX KUBOTHBIX

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

[1Koc-1 YnpaBnenue
TeXHOJIOTUYeCKUMU
ripolieccamu
COoJIep)KaHus U
BOCTIPOM3BO/ICTBA
CeJIbCKOXO3MCTBEHHBIX
>KUBOTHBIX

M /-1 nKoc-1 3HaTh: Buosornueckie 1 X039HCTBEHHbIE
0COBEHHOCTH PasHbIX BHJOB CeJICKOXO3AWCTBEHHBIX
JKMBOTHBIX.

MN-2 nkoc-1 YMeTb: I10/b30BaThCsl 371€KTPOHHBIME
MH(POPMALMOHHO-aHAIUTHUECKUMH  PECYPCaMH, B TOM
uncsie IPoGUIBHBIMA 6a3aMy JAHHBIX, [POrPAMMHBIMU
KOMILIEKCAMH NP C60pe MCXOAHON MH(OPMALMK U TIPU
paspabOTKe TEXHOJOTMM COJEP)KAHHUsSI W PasBefeHHs
CeJIbCKOX03SMCTBEHHBIX KUBOTHBIX

N A-3 nxoc-1 BiiageTtsb: Koutposs peanusamm
pa3pabOTaHHBIX MJIAHOB U TEXHOJIOTHIA COfleP)KaHuUsI 1
BOCIPOM3BO/ICTBA CENbCKOXO3SMCTBEHHBIX KUBOTHBIX

CobecenoBaHue

Tema : HepCHCKTI/IBH Pa3BUTHA MI/IK];)O6I/IOTCXHOJ'IOFI/II/I B CCJIICKIIUHU U

BOCITPOM3BOJACTBEC JKUBOTHBIX

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

MN/-1 nikoc-1 3HaTh: Brosiornueckue 1 X03siCTEEHHbIE
0COGEHHOCTH DAa3HbIX BHJOB CeIbCKOXO3SMCTBEHHbIX
JKMBOTHBIX.

NA-2 nkoc1 YMeTb: Tlonb30BaThCst 3/€KTPOHHBIMH
UH(OPMAIMOHHO-aHATIATUYECKAMU  PeCypCaMu, B TOM
yrcie NpoGuIbHEIMU GasaMu JaHHBIX, MPOrPaMMHBIMH
KOMITIEKCAMU TIpY cObope UCXO0JHOU MH(MOPMALUU U TIPU
pa3paboTKe TEeXHOJOTUH COZIEPKAHUS U Pa3BefIeHus!
CeJIbCKOXO3SHCTBEHHBIX KUBOTHBIX

N/-3 nkoc-1 Brnagets: Kourposs peanusariym
pa3paboTaHHbIX [IAHOB U TEXHOJIOTUH CO/Iep)KaHKs 1
BOCIIPOM3BO/ICTBA CEJIbCKOX03AMCTBEHHBIX JKUBOTHBIX

TecTtupoBanue

Tema : MuUKpPOOMOTEXHOJIOTHSI KOPMOBBIX MPENapaToB

[1Koc-1 YnpaBneHue
TeXHOJIOTUYEeCKUMU
rpoijeccamu
cofiepyKaHus U
BOCITPOU3BO/CTBA
CebCKOXO03HCTBEHHBIX
>KUBOTHBIX

M -1 nKoc-1 3HaTh: Buonoruueckue 1 X03HCTBEHHbIE
0COGEHHOCTH pasHbIX BHUJIOB CebCKOXO3AWCTBEHHBIX
JKUBOTHBIX.

N-2 nKoc1 YMeTb: Ilo/b30BaThCsi 3/1€KTPOHHBIMU
MH(OPMAIMOHHO-aHATIUTUYECKUMU PECYpPCaMH, B TOM
urcie npodUIbHBIMU (Ga3aMy JJAHHBIX, TPOTPAMMHBIMUA
KOMITIEKCAMU TIpU cbope UCXO0HOW MHGOPMALUK U TIPU
pa3paboTKe TEXHOJOTMM COJEPKaHUsi M pa3BeleHust
CeJTbCKOXO03SUCTBEHHBIX KUBOTHBIX

N A-3 nxoc-1 BiiageTtsb: Koutposs peanusarmm
pa3paboTaHHbIX [IAHOB U TEXHOJIOTUH CO/IepXKaHus 1
BOCTIPOM3BO/ICTBA CEJIbCKOX03SCTBEHHBIX JKUBOTHBIX

PedeparuBnas
pabora

Tema : MukpobuoTexHoI0THsI 1 6M00€301acHOCTh

[TKoc-1 YnpaBnenue
TeXHOJIOTUYEeCKUMU
ripoLieccamu
cofiepyKaHusi U
BOCTIPOM3BO/ICTBA
CeJIbCKOXO035IMCTBEHHBIX
>KUBOTHBIX

M -1 nKoc-1 3HaTh: Buonornueckue 1 X03HCTBEHHbIE
0COBEHHOCTY pasHbIX BHJOB CeIbCKOXO3AHCTBEHHBIX
JKUBOTHBIX.

N-2 nkoc1 YMeTb: Ilo/1b30BaThCsi 3/1EKTPOHHBIMU
MH(OPMALMOHHO-aHA/IUTHYECKUMHY PecypcaMy, B TOM
uuc/e NpodUIBHBIMU 0a3aMK JJAHHBIX, IPOrPAMMHBIMU
KOMILJIeKCaMH TIpY c6ope UCXOoHON MH(OpMALUM U IIpU
paspaboTKe TeXHOJOTMM COZlep)KaHus U pa3BeeHus
Ce/bCKOXO03SIHCTBEHHBIX JKUBOTHBIX

NA-3 nkoc-1 Bnagers: Kourtpoms peanmsaipn
pa3spaboTaHHLIX [/IAHOB U TeXHOJOTUH CoJepKaHus U
BOCIPOU3BO/CTBA Ce/IbCKOX035iCTBeHHBIX JKUBOTHBIX

TectupoBaHue




OueHOuHbIe MaTepUasbl U CPeLCTBa /i [IPOBEPKU
c(hopMHUPOBAaHHOCTH KOMIIETEHIMI

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

KomnbtomepHoe mecmupogarue (TCk):
Bbibepume o0uH eapuaHm omeemd.

TepMHUH OMOTEXHO/IOTHSA BIIEPBbIE BBEJI

JI. Tlactep

+K. Opuke

M. MeuHuKOB

TepMHH OMOTEXHOJIOTHS BBE/JIéH B ropy

1886

+1917

1982

BuoTexHo/10THsA, CBSI3aHHAs C 00ecreueHreM 3/10POBbsI Ue/I0BeKa M MOTeHI[HA/TbHOM
KOoppeKIjuei ero reiomMa -

Benas

Cepas

+KpacHas

3enéHas

BuoTexHo/10THsA, HaNPaB/IeHHasi HA Pa3pab0TKy COBpeMeHHbIX METO/I0B MPOHU3B0/ICTBA
arponuieBoy NPoJyKIHH -

Benas

Cepas

KpacHas

+3enéuas

B cooTBeTCTBMM C IPUHATOHN K/Iaccu(UKanuei 0HOTEXHO/IOrHUeCKHUX HanpaB/IeHUi Ha
JA0JTI0 "KpacHoU'" OHOTEeXHO/IOTMH MPUXOJUTCA, %

12

28

+60

70

MeTojabl OMOTEXHO0/IOTHM HaNpPaB/IeHbI HA PellleHHe I100a/IbHBIX MPo0/IeM:
OxpaHa 3/10pOBBbS,

OKoJIoTuuecKasi,

ITpomoBosbCTBEHHAS

+Bce

IlepBbIii epUoj Pa3BUTHA OMOTEXHO/IOTMH HA3bIBAeTCHA

OTHUONOTNYeCKU

+OMIUpUUECKUN

TexHosoruueckuit

B kakoii mepuo/ pa3BUTHA 0MOTEXHO/IOTHH HAYa/Td MPOU3BO/ICTBO AaHTHOHOTHKOB:
1866-1940 rr.

+1941-1960 rr.

1961-1975 rr.

1975-2001 rr.

ITHO/MOrHYeCKHI MePHOJ Pa3BUTHS OMOTEXHO/IOTUHM HAYa/ICA B

1941 r.

+1866 .

1975r.

1982 r.

ITepBbIii MUKPOCKOII CKOHCTPYHPOBAJI

PobGepr I'yk




+3axapuu fHceH

AHTOHU BaH JleBeHryK

Sayapg, I>xenHep

IlepByl0 BaKI[UHALI0 IPOTUB OCIbI MPOBEI
PobGept I'yk

3axapuii fIHCceH

AHTOHU BaH JIeBeHI'yK

+3nyapy [xeHHep

IlepBBIM 00HAPYXK/T DAKTEPUH

Pobept I'yk

3axapuii fIHCceH

+AHTOHU BaH JIeBeHI'yK

dayapg, I>xeHHep

Martuac Illnengen u Teopop IlIBanH aBTOpBI
OBOJTIOLIMOHHOM Teopyur

Teopun NpoOUCXOXKAEHUS XKU3HU Ha 3emiie
+KnetouHoi Teopun

Teopuu camo3aposxeHus

Mukpo6HyI0 IpUpoAy 6pokKeHH yCTaHOBHJI
+JIyu [lactep

Nnbsi MeyHUKOB

PoGept Kox

Anekcangp ®iemMuHr

BrnepBbie BbIpacTH/I OAalW/I/IbI CHOMPCKOM A3BBI B Kaljie BOAAHUCTON BJIary,
HU3BJ/ICUEHHOH M3 I/1a3a MOruoIeid KOpoBbl

JIym Ilactep

Nnbsi MeyHUKOB

+Pobept Kox

Anekcangp ®iemMuHr

SiBnieHue (harouTo3a yCTaHOBUJI

JIyu Ilactep

+Wnbst MeuHHKOB

PoGepT Kox

Anekcanzp ®@reMUHT

OOHapyXW/1 nepBbIii aHTHOMOTHK — MEeHUIU/UTHH
JIym [Tactep

Nnbsi MeyHUKOB

PoGept Kox

+Anekcanap diemMuHT

Pa3pa0oTa/i TeopeTHUECKHE 0CHOBBI U METOJUKY HCKYCCTBEHHOT0 0CEMeHEeHHUSs
CeJIbCKOXO035IMCTBeHHBIX )KUBOTHBIX POCCUMCKHI OHO0/I0T-)KMBOTHOBOJ,
[1.H.Kynemos

+1.1.1iBaHOB

M.3aBa/IoBCKMi

M.®.MBaHOB

Karanuruueckyrw ¢pyHKIHI0 (hepMeHTOB YCTaHOBHII
+B. OctBasnbp,

. TakamuHe

A.DnemuHr

N.Meunukos

ITepBbIM UeTKO chopMy/THPOBA/ MBIC/Ib 0 TOTUIIOTEHTHOCTH W30/ IMPOBAHHBIX KJ/IETOK
pacTreHum

+I".Xabepnang,

JL.ITactep

O.YeliH



X.®nopu

21. Mogenb cTpyKTyphl MoJiekysbl [JHK oTKpbum

J.YetiH u X.®nopu

+YotcoH u Kpuk

A .KmoriBep u A.X.Ilepkun

Bepuep Apoep , XamuiaTon Cmut 1 Jlanuesn HaTtaHCOH OTKPbUIH (DepMEHTHI,
yuyacTBYHIMe B CHHTe3e

benka

PHK

+IHK

I'nukorena

IlepBbIM OMOTEXHO/IOTHYECKUM MPOJYKTOM, Pa3pelIéHHbIM K MPOU3BOJACTBY H
NMPHUMEHEeHHI0

+MHCynuH 4esoBeka

I'opmoH pocrta

VuTepdepoH

BakiHa nipotus rematuta B

CTpyKTypy 0e/1Ka HHCY/IMHA YCTaHOBUJI

M. Yorcon

@. Kpuk

+®. Cenrep

M. Hupenb6epr

Jloka3aj HeorpaHU4YeHHOCThb KY/JbTUBHPOBAHHMSA JXUBOTHBIX KJ/IETOK IPH CO3JaHHUU
He00X0UMBIX YC/I0BHUH in vitro

b. Jloeb (J1e6)

+A. Kappenb

P. Xappucon

ITonsiTHe 0 roMeocTa3se BrepBbie copMmyMpoBat

+ K. BepHapg

Y. Py (Poykc)

I'. Kenep

P. XappucoH

Bomnpocsl aisi codecej0BaHNA:

1. [TonsiTvie 0 6MOTEXHOIOTHH, HAllPaB/eHUs] OMOTEXHOMIOTUH.

2. buortexHonorusa B )XMBOTHOBOACTBe. Llenu, 3ajauu ¥ posib B UHTEHCU(UKALIUU OTPac/Iu
JKUBOTHOBOZICTBA Y PALIMOHA/ILHOTO BOCIIPOU3BO/ICTBA KUBOTHBIX.

3. Bepyiiue poccuiickve U 3apy0ekHble yuéHble, BHeCIlIMe BK/a/| B pa3BUTHe
OroTexXHOI0THH.

4. OcCHOBHBbIe 3Tarbl pa3BUTHsI 6r0TexHOMOrUU. CBsi3b OUOTEXHOJIOTUU C TeHETUKOM,
MOJIEKY/IIPHOM OHoorveli, MUKpoOHOIOTHel U IPYTUMHU HayKaMH.

5. TeopeTrnyeckue TIpeJIIOCBUTKA BO3HUKHOBEHHsI OMOTEXHOJIOTMM M PalMOHATbHOTO
BOCIIPOM3BO/,CTBA )KUBOTHBIX.

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

7. CoBpeMeHHOe COCTOSTHHE U TTePCIeKTUBbI OMOTeXHOJIOTMH BOCTIPOM3BO/ICTBA
Ce/IbCKOXO035ICTBEHHBIX )KUBOTHBIX.

8. HayuHbie 1LIeHTPBI B Halllei cTpaHe U 3a pyOeXXoM 3aHHUMaroTcs pobieMamu
O1MOTeXHOIOTUY U UX pa3pabOoTKU.

9. Bburonoruueckoe siByieHne oTKpeIToe akazeMrkoMm K.C. Kupxrodom 1 crasiiiee 0CHOBOM
TIPOMBIIIIJIEHHOM OMOTeXHOJIOTHH.

10. Otkpoitrie 1 porb JJHK 1 e€ ponb B obecnieueHr paliiOHaIbHOTO BOCTIPOM3BO/ICTBA
JKMBOTHBIX.

11. ITepBast pekombuHanTHast JJHK (cobpaHHast 13 yacreid, MpUHAZ/IEKAIUX Pa3HBIM
OpraHu3Mam).

12. PaboThI 110 TIEpEHOCY YesI0BeUeCKOoro reHa B MIa3MHU/y KUIIeUHOW TMaI0uKH.



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

14. MeTog, ornipesiesieHUs IEPBUYHOM T0C/I€10BaTeIbHOCTU HYK/IEOTH/0B MOJIEKYJIbI
HyK/1ernHOBbIX KucaoT IHK u PHK.

15. Lenb u 3aau OMOTEXHOJIOTHH KaK HayKHU.

16. OxapakTepu3yiTe UCTOPUUECKHE 3Tarlbl pa3BUTHSI OMOTEXHOJIOTHH.

17. 3apyOe)xHble YW OTeueCTBeHHble YyueHble, BHeCIIde OOJbIIONW BKIa[J B pa3BUTHE
OMOTEeXHOJIOTUH.

18.  XapakrepHble 0COOEHHOCTH OHOTEXHOIOTUUECKHX TTPOLIECCOB.

19. OcCHOBHBIEe HarlpaB/ieHUs Pa3BUTHSI METO/JOB OMOTEXHOJIOTHH.

20. Pe3ysibTaThl ~ OMOTEXHOJIOTMUECKUX  WCCIA€JOBAaHUH B JKUBOTHOBOJCTBE  TIO

paloOHaIbHOMY BOCIIPOW3BO/ICTBY KMBOTHBIX.

Ta6yma 3 — Kpurepum oreHKH cOpMHPOBAHHOCTH KOMIIeTeHIHI

Kog 1 HaumeHOBaHue KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UU (YacTH
WHJYKaTOopa KOMITeTEHLIUH)
JOCTUKeHUS Ha 06a30BOM ypoBHe Ha TOBBILLIEHHOM YPOBHe
KOMIIeTEHLIUM (YaCTU | COOTBETCTBYET OLeHKe COOTBeTCTBYeT COOTBeTCTBYeT
KOMITeTEHLIUU) «yIOBJIETBOPUTE/ILHO» | OLIEHKE «XOPOLIO» OLIeHKe «OTJINYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oasia MaKCHUMasbHOT O MaKCUMabHOT O
basia bana
(ITKoc-1) 3HaeT OCHOBHbIE T0 CYILleCTBY, TpUHUMaeT aKTUBHOE
NA-1  nkec1 3HATh: | IOHATHS U TEPMUHBI OoTBeuaeT Ha yuacTue B Xofe
Bronoruyeckue ¥ | OMOTEeXHOJIOTUH. MOCTaB/IEHHbIE TpOBe/IeHUs
XO3AUCTBEHHDIE BJIaJieeT MaTepuaaoM | BOIMIPOCHI, HO MPaKTUYeCKOro
0Cc0OEHHOCTH Pa3HBIX BU/IOB
o 10 TeMam JIOTyCKaeT 3aHATUS, IPABUIBHO
Ce/IbCKOXO034AMCTBEHHBIX
SKUBOTHBIX. JVCLIUTIJIMHBL, HO HeTOYHOCTH I1pU oTBeyYaeT Ha
UI-2 1mKoc1 YMeTs: | UCIIBITBIBAET aHanuse MOCTaB/IEHHbIE
Io/b30BaThCs 3aTpy/AHeHUs B MOUCKe | UH(OpMaLuu Jjis BOIIPOCHI, 3HaeT
3/IeKTPOHHBIMH Y aHanuse peleHus pe3y/bTaThl
HH(OPMALMOHHO- vHbOopMaLuu AJist MOCTaB/IEHHOM TOC/IeJHUX
dHa/TUTUYeCKHUMHA o
peleHus 3a/lauu, BiajeeT JOCTH)KEeHUM HayKU B
pecypcamu, B TOM UHCIIe .
TPOGUTHBIME Gasamu | [TOCTAB/I€HHOM 3a/jaul; | HaBbIKaMU obsiactu
JAHHBIX,  MPOrpaMMHLIMU O(DOPMHEHI/IQ JKMBOTHOBO/CTBE,
KOMIIIeKcam  ipi - c6ope JOOKYMEHTOB MO)KeT paboTaTh U
UCXOZiHOH HMEH(pOPMaIH 1 yCTaHOB/IEHHOM oTbupath
pu pa3paboTke
bopMbI HEoOXOJUMYTO
TE€XHOJIOTUU COAEP>KaHUA U
pasBe/jeHust MH(OPMALIHIO 13
Ce/IbCKOXO03AMCTBeHHBIX HAYYHbIX >)XYPHAJ/IOB U
JKUBOTHBIX MOHOFpa(bI/Iﬁ
N -3 nkoc-1 Brnagers:
Koutposns peanusanmmn
pa3paboTaHHBIX TJIAHOB U
TeXHOJIOTUi Coaep>kaHud U
BOCIIPpOM3BOACTBA
Ce/IbCKOXO035IICTBEHHBIX
JKBOTHBIX

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

KomnbomepHoe mecmupogarue (TCk):

Bbibepume o0uH eapuaHm omeema.

IIpaBuno Yapradda cBuaeTe/bCTByeT 0 PaBHOM COOTHOILIEHUM NMYPHHOBBIX H
MUPUMH/HHOBBIX a30THUCTBIX OCHOBaHHH, BXOAAIMX B cocTtaB Mosiekys [JHK mo6oro
opranu3ma. CooTHoOIlIIeHHe Me)XAy CyMMaMH KOMILIeMeHTapHbIx ocHoBanui (A+T)/(I'+1)
CBH/IeTe/IbCTBYET 0:




PunoreHeTUYECKUX CBSI3SIX OpraHu3Ma

Pa3smepax mosekynsr IHK

+BuoBol npuHaj/1e;KHOCTH OpraHu3Ma

CreneHyd MyTUPOBaHUS

B monekysne THK HaO/I0al0TCA W3MeHeHUs1 HYK/1eoTHA0B. K KakKuM moc/ieACTBHAM 3TO
MOXXeT MPUBeCcTu?

AHOManmmu ayTocom

XpoMocoMHbIe 3a60/1eBaHUS

AHOMa/M¥ MoJI0BBIX XPOMOCOM

+I"eHHbIe 3a00/1€BaHUS

Kakue cTpyKTypHbIe U XUMHYeCKHe KOMIIOHEeHThbI IPUHUMAKT yyacTue B TPaHC/IALUH?
Pu6ocowmel, uPHK, TPHK, AT®, HyKeoTH b1, hepMeHTbI

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

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

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

Je3okcupubdbonyk/ienHoBasi kuciota (JJHK) siBsisieTcss HocUTe/1eM reHeTHYeCKO
uH(popmaluy, ee CTPYKTYPHbBIMH MOHOMePaMH SIB/ISAIOTCA:

+MOHOHYK/1IeOTH/bI

AMUHOKUC/IOTBI

Hyxkieosnbl

Ie3okcupubosa

OpHoM U3 XapaKTepHCTHK reHeTHYeCKOro Ko/ia fB/IsIeTCs ero BhIPOXK/AeHHOCTh. UTo 3T0
Oo3Hauaet?

+AMUHOKHC/IOTe COOTBETCTBYET OOJIbIIIe OJHOTO KO/IOHA

EcTb KOZ0HBI, KOTOpBIE HE KOAUPYIOT aMUHOKUCJ/IOTBI

Kakz0li aMMHOKHMC/IOTe COOTBETCTBYET OZIUH KOJ|OH

KaxxoMy KOIOHY COOTBETCTBYeT O/lHa aMUHOKHUC/IOTA

Kakoe u3 mpuBeJeHHBIX HID)KE YTBEP)XKJE€HHIH OTHOCHTE/THHO CHHTe3a 0e/lKa MpPaBH/IbLHO?
[nst KaXKaoro BUJja aMMHOKHKC/IOT €CTh JIMIIb OJJMH KOJJOH

Mounekynbl TpaHcriopTHoi PHK, crierjuduuHbie A5 JaHHBIX aMUHOKUC/IOT, CHHTe3HUPYIOTCS Ha
MPHK-maTpuiie B uTOIiazme

+ MatpuuHas (uHpopmaumonHast PHK), cuntesvpoBanHas Ha [IHK-matpuiie B siipe, HeceT B
cebe nH(pOpPMaIMIO, KOTOpasi OTIpeZiesisieT M0C/IeI0BaTe/TIbHOCTh COeJUHEHUsSI aMUHOKHCIIOT B
MOIUMENTUHYIO LieMb

PacimmdpoBKa reHeTUUECKOT0 KO/la Ha pu00CcoMax MOYKeT HauMHAThCs U3 10001 Touku MPHK
Bbi0epuTe BelecTBa, BXOAMIIHE B COCTaB 0/JHOT0 HYK/IEOTH/A:

Tpuo3a, a30TUCTast KUCJI0TA, YpaLjuI

+ITeHTO3a, OCcTaTOK (hOCHOPHOU KMC/IOTHI, a30THCTOE OCHOBaHKe

['ekco3a, octaTok hochopHOM KUCIOTHI, LIMK/IWYECKOe a30TUCTOe COeJuHeHHe

AMUHOKHMCOTA, QocdarHas rpymnmna, TAMUH

N3BecTHO, uTO0 HHpOPMAIUA O MOC/TIEJ0BATeTbHOCTH AaMHHOKHC/JIOT B MOJIeKYyJie 0e/Ka
3alMcaHa B BH/e [10C/1e/J0BaTe/IbHOCTH YeTbIpeX BHAOB HYK/IeOTHJA0B B Mosekyse [THK,
npuyeM pasHble aMUHOKUC/I0ThbI KOAMPYHTCS Pa3HbIM KO/JIWYeCTBOM TPHIUIETOB — OT
ojHoro jo mectu. Kak Ha3bIBaeTcs Takoe CBONICTBO FreHeTHUECKOro Koja?

TpuruieTHOCTB

YHuBepCaibHOCTb

+BBIpOK€EHHOCTh

CrnerjuryHOCTb

OoparHbie TpanckpunTasbl (peBeptassl, win PHK-3aBucumveie [JHK-noimmepassi)
KaTa/Iu3UPYIOT:

Cunre3 JHK Ha ppHK

CuHres upHK Ha JTHK

Cunres Bcex BugoB PHK na /IHK1

+ Cunres [IHK Ha PHK



B o0memM Buje reHeTMYecKHH ammapar 3yKapHOTOB SIB/ISIETCS TAaKWUM: aKIeNTOpPHas
30Ha—3K30H-HMHTPOH—3K30H. Takas CTPYKTYpPHO-(pyHKI[MOHA/IbHasA OpraHu3anusa
00yC/10B/THBaeT 0CO0EHHOCTH TPaHCKpuniuu. Bribepute, Kakoit 0yger MPHK corsiacHo
YIIOMSIHYTOM cXeMme:

+ OK30H—3K30H

OK30H—3K30H—MHTPOH

OK30H—UHTPOH—3K30H

AKLeNnTopHas 30Ha—3K30H—MHTPOH—3K30H

Ilox BAMSIHMEM HEM3BEeCTHOr0 MyTareHa ObL1 OsokupoBaH pepment JJHK-nurasa,
KOTOPbIN NPMHMMaeT yJyacTue B nporecce 3Kkciu3uoHHoM penapanuu THK. Kakon stan
npouecca penapanuu [JHK Oyaer HapymeH?

PacniosnaBanue nospexzaeHHoro yyactka JJHK u ero yznaneHue

Bripesanue noBpexzaeHHoro yuyactka JJHK

Bripe3anue nospexzeHHoro yvyacrka [JHK u 3ameHa ero Ha COOTBETCTBYHOIIMK y4aCTOK
JHK

+CiurBaHye BMOHTHMPOBAHHBIX HYK/IEOTU/IOB C HeBpeZUMbBIM y4aCcTKOM MosieKysibl JTHK

B kierke BbisiBleH 0Oesok-penpeccop. Kakoil reH KogupyeT aMHHOKHC/IOTHYIO
MOC/IeJ0BAaTeTbHOCTD 3TOr0 Oes1ka?

I'en-npomoTop

I'en-TepmuHartop

+I'en-perysarop

['eH-mopudukaTop

B xuBoTHOM K/eTKe mpoucxoguT TpaHckpunuus. Pepment JTHK-3aBucumasa PHK-
no/iMMepasa, KoTopasi nepeasuraercsa Bjo/ib mosekynabl JHK, pgocruria ompejeneHHoN
MOC/IeA0BAaTe/IbHOCTH HYKJ/ICOTH/AOB, IOC/Ie Yero TPAaHCKPHUILMA Npekpatuaack. Kak
Ha3bIBaeTcs Takou yyactok /JHK?

Onepatop

Penpeccop

+TepmuHaTOp

PerysniaTop

Opana u3 pened JHK cocrout u3 Hykneorupaos: ATII-AILI-T'AII-T'TT... KakoBa
MOC/IeA0BaTe/IbHOCTh HYKJ/IEOTHAOB Ha BTOPOH Lenu 3Tod MoJsieKy bl JJHK?
ATH-ALL-TALI-TTT. ..

I'aT-I'TT-Ar'T-A01. ..

+TAD-TIT-IUTT-IAA...

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

N3yuyaercs padora onepoHa 6akrepuu. IIpou3oiio ocBo0oXKAeHHe omepaTropa OT 0esKa-
penpeccopa. Cpa3y mocjie 3TOro B K/IeTKe HaYHeTCs:

Peripeccus

Tpauciduus

Pernmvkanms

+TpaHcKpunLys

Y cranoBieHo, yTo Mmosiekysia npo-MPHK cocrout u3 9000 HyK/1e0TH/ 0B, IpYUEeM Ha
UHTPOHHBIe yuyacTku npuxoautcsa 3000 HyksieoruaoB. Onpepenure, Kakoe KOJIHMYeCTBO
AMHHOKHC/IOT CO/IePXKHMT B ce0e IMo/TMIenTH

[Mpu6nusurensHo 3000

+ITpubmusurensHo 2000

[Mpubnu3urensHo 6000

[Mpubmu3urensHo 1000

Bo Bpems 3KcnepuMeHTa/IbHOI0 HCC/Ie0BaHMs Mpolecca penyinkanuu reuoma E. coli
ObLIM BBIsIB/IEHBI HeQo/ibmMe (pparMeHTHI BHOBb cuHTe3upoBaHHoM [JHK. C noMompio
Kakoro ¢hepMeHTa OHU 00Pa3yT MOJTMHYK/I€0TH/HBIN TsDK?

JHK-nonmmepassl

JHKa3el

OHK-3aBucrmor PHK-nonrmepassl



+HK-mirassl

F-ny1a3mMu/ipl KOJJUPYHOT CUHTe3:

OHTEPOTOKCHHA

benKoBbIX BellleCTB, BBI3bIBAIOLMX I'besib OaKTepHid TOro Ke BUZa

+ITo/10BbIX BOPCUHOK /151 IepeHoca reHeTH4eCcKoi nHdopMaru

@®epMeHTOB, KOTOPbIe BbI3bIBAIOT MHAKTHBALMIO JIEKaPCTBEHHBIX TIPerapaToB WM YMEHbIIaloT
TIPOHUL[AEMOCTh KJIETOUHOW CTE€HKH [l aHTUOMOTHKOB— (pepMeHTa, pa3pyLiaroiiero MeMOpaHbl
5PUTPOLIUTOB

IIpouecc, B koTopom JIHK, BhIje/IeHHAasA BO BpeMs JIM3MCa 0/JHOH 0AaKTepHH, IPOHUKAET B
APYTYyI0 0aKTepHI0 ¥ MPUBOANT K H3MEHEHHUIO ee (heHOTHIIA, HA3HIBAETCH:

Cekcaykuus

+Tpancdopmarius

Tpancdekius

Tpancaykuys

C KakuM 0es1KoM-(epMeHTOM BHpYCa CBSI3aH MeXaHH3M 00paTHOW TPAHCKPUILHH?
[Tporeason

NHrerpasoit

OH/IOHYK/1ea3on

+PeBeprasoit

CorsiacHo mojenu aBoiHoi cnupamu JTHK, npeanokenHoi YorcoHoMm u Kpukom, 06110
YCTaHOBJIEHO, UTO O/iHA U3 Iieneil coOXpaHsieTcsl NMPH peliMKalud, a BTopas
CHHTE3UPYeTCcs1 KOMIIeMeHTapHo nepBoii. Kak Ha3bIBaeTcs 3TOT Cocod perimKanuu?
KoHcepBaTHBHbIM

[wucnepcHbli

+[TonyKOHCepBaTUBHBIM

W peHTHuHbIMI

Kakue M3 mepeurc/ieHHBIX HIDKe HCC/IeA0BAaHMI MOC/TY)KH/IU MePBbIM /[0Ka3aTe/l1bCTBOM
Beayuieit pou JHK B coxpaHeHuM M mepejaue Hac/ieACcTBeHHON uHGopmanuu?
Uccneporanus YorcoHa u Kpuka

+Uccnenoanus ['pudduta u OBepu

UccnepoBanus Menpens

WccnepnoBanus 2Kakob6a 1 MoHO

B opranusm 3kcriepuMeHTa/IbHOI0 JXMBOTHOI'0 BBe/leHbl OHKOreHHbsle PHK-Bupycsl. C
NMOMOIIbI0 KAKOro (pepMeHTa NPOMCXOANT pelIMKaLus UX reHoma?

JHK-nmurassi

+PHK-3aBucumoni IHK-nosnmmepassl

JHK-nonmmMepassl

TpaHciokasbl

CorsiacHo mojenu oo compamu JTHK, npepnoxkenHou Yorconom u Kpukom, 06110
YCTaHOBJ/IEHO, YTO OAHA U3 Ljenell COXpaHsieTcsl NpPH peliMKaluHu, a BTopas
CHHTEe3UPYeTC KOMILIeMeHTapHO nepBoi. Kak Ha3bIBaeTcs 3TOT COCO0 pervinKauu?
KoHcepBaTuBHBbIi

JucnepcHbIn

AHanoruuHbIN

+ITonykoHCepBaTUBHBIM

Kakue M3 mepeuMc/ieHHBIX HIDKE HCC/A€A0BAaHMN MOC/TY)KM/IU NEPBBIM /0Ka3aTe/l1bCTBOM
Beayuieii pou JHK B coxpaHeHMHM M nepejaue Hac/ieACTBeHHON HHGopManuu?
Uccneposanus Moprana

Nccnenosanus YorcoHa u Kpuka

+Uccnenoanus I'puddura u OBepu

Wccnenopanus 7Kakoba 1 MoHO

B opranusm 3KcnepuMeHTa/IbHOr0 )KUBOTHOT0 BBe/leHbl OHKoreHHble PHK-Bupycel. C
MOMOIIbLI0 KAaKOro (epMeHTa MPOMCXOAUT PeIIHKaLus UX reHoMa?

JHK-nurassl

+PHK-3aBucumon JTHK-nonrmepassl



JHK-nommepassl

Tpancokassl

Yem o0bsicHsieTCA 00J1bIIee KoytmuecTBO TpaHcnopTHhIX PHK (61), yvem aMHHOKHCIIOT,
KOTOpPbIe MCIIO/IB3YHTCA JIJIsA CHHTe3a 0eska (20)?

YHUBepCcalbHOCTBIO KOZa

CrieliuMUHOCTBIO KOZla

BapuabensHocTthio [THK

+BBIpOXK/IEHHOCTBIO0 TeHeTUYEeCKOI 0 KOZa

B nipouiecce co3peBanus uHopmanuonHoii PHK cnenuaibHbie

(hepMeHTHI BbIpe3al0T HHTPOHBI U CIIUBAIOT 3K30HbI (MPOLECCUHT).

Kak Ha3biBaoTcsa uHpopMaTUBHbIE YUaCTKH reHa?

TpaHCKpPUIITOHBI

+3K30HbI

AHTUKO[OHBI

NHTpOHBI

Y 3yKapuoToB B pe3y/ibTaTe TPAHCKPUIIUM 00pa3yloTcs npeumyinecrBenHo npo-vPHK,
KOTOpbIe coiep>XaT HeuH()opMaTHBHbIE YYacTKU (MHTPOHbI), BbIpe3aloiiiecsi BO BpeMs
ee co3peBaHMs. ITOT NPOLECC HA3BIBACTCHA:

Ksnuposanue

I'ennas KoHBepcus

PekomOuHarms

+CraiicuHr

BbIpOXX/I€HHOCTh T€HEeTHYeCKOro KO0/a — ClOCOOHOCTh HEeCKOJIbKHX TPHILIETOB
KOJUPOBATh OAHY AMHUHOKHC/IOTY. A KakKasd aMHHOKHC/IOTa KOAUPYeTCHA OJHUM
TpUILIeTOM?

JlenyuH

CepuH

+MeTuoHUH

JIusuH

JuTenbHOe BpeMsi CYMTA/IH, YTO B3aMMOOTHOIIEHHsI BUPYCa H 0aKTePHA/IBHON KJ/IETKH
BCerja 3aBepuUIAlTCA pa3pylleHHeM mociegHeil. Tem He MeHee CO BpeMeHeM ObLI0
BBISIB/ICHO, UTO He Bce (haru BI3bIBAIOT rM0e/ib KaeTKU. OHU ClIOCOOHBI MePeHOCHTh YacTh
reHoMa 0/{HO¥ 0aKTepuH B r€HOM /APYToi, BC/IeICTBHE Yero reHOTHI K/IeTKH-PeluueHTa
npuodperaeT CBo¥cTBa Apyroro mramMMa. Kak Ha3bIBaeTcs 3TO siB/ieHHe?
Tpancdhopmariust

+TpaHcayKuus

Tpancsanus

TpaHckpurLys

Hccnepopanusivu @. CeHrepa 0b1/10 BBISICHEHO, UTO M0C/IeJ0BAaTe/IbHOCTh
AMHHOKHMCJIOTHBIX OCTaTKOB, COeJUHEHHBIX MEeNTHAHBIMH CBS35IMH, 00pa3yer:
+I1epBUUHYO CTPYKTYpY Oeska

BTopuuHyto cTpyKTypy Oesika

TpeTuuHyO CTPYKTYypYy Oeska

YeTBepTUUHYIO CTPYKTYpY Oesika

Moneky/bl TPHK nMerorT ABa akTUBHBIX LieHTpa. K 0HOMY M3 HUX NIPUKPeIIAeTca
MOJIeKYy/Ia aMHHOKHUC/IOThI M 00pa3yercsa komiuiekc amMuHoarui-TPHK. Bropoii
AKTHBHBIA LIEHTP COCTOUT W3 TPeX HYKJ/IeOTH/OB U Ha3bIBAeTCs:

AMUHONIENTUAU/IBHBIM

[MenTraMIEHBIM

+AHTUKOJOHOM

Koponom

Hexkotopsie Tpuiiersl UPHK (YAA, YAT, YI'A) He KOJJUPYIOT HU OAHOM aMMHOKHUC/IOTBI,
HO SIBJIAIOTCSI TEPMHUHATOPAaMH B MpoLiecce CYUTHIBAHUS HHGPoOpManuu, T.e. CIHOCOOHBI
npeKpaTuTh TpaHUIALMIO. Kak Ha3bIBaKTCA 3TH TPHUILJIETHI?

+CTON-KO/IOHBI



AHTHUKO[OHBI

OK30HBI

VHTpOHBI

WN3zBecTHO, uTO0 npu 3aMeHe B [IHK 0HOro HyK/1Ie0TU/Aa MOXXeT 3aMeHUThCA JIMIIb 0JHA
aMHMHOKHUC/I0TA B nentrje. Kakoe cBOMCTBO reHeTHYeCKOro Ko/ja 3T0 A0CKa3bIBaeT?
+HernepekpeiBaeMOCTb KOZa

BbIpOXjeHHOCTB KOZla

YHuUBepCcanbHOCTh KOZa

TpurieTHOCTh KOZA

IlenTpanbHOW [OrMOM MOJIEKY/IAPDHOM OWoIorMH 0ObBLI0O TOHATHE 0O Tepejayde
HaceacTBeHHoM uH(popManuu B HanpapieHuu " [JHK-PHK-6emok". Kak mnepepaercs
Hac/le/cTBeHHass MH(opManus y peTpoBHpPYCOB?

PHK—/JHK—6emnok

IOHK-6enok—PHK

OHK-PHK-6emok

+ PHK-THK-PHK-6em0k

Tabuna 4 — Kpurepun onjeHKH ¢)OpMHPOBAaHHOCTH KOMIIETeHIUH

Koz v HaumeHOBaHue KpuTepuu olieHrBaHus CHOPMUPOBAHHOCTH KOMITeTEHI[UH (UacTH
UHIUKATOpa KOMITeTEHLUN)
JOCTH)KeHUs Ha 6a30BOM YpOBHe Ha IOBLILLIEHHOM YPOBHE
KOMITETeHLIMM (4aCT | COOTBETCTBYET OLIeHKe COOTBETCTBYyeT COOTBETCTByeT
KOMIIETeHLUM ) «Y[OBJIETBOPUTE/ILHO» | OL|eHKEe «XOPOLIO0» OLIeHKEe «OT/IMYHO»
50-64% ot 65-85% ot 86-100% ot
MakCHUMaabHOro basa MadKCHUMaJ/IbBHOT'O MdKCHMaJ/IBHOT'O
banna banna
(ITKoc-1) 3HaeT OCHOBHbIE I10 CYIL[eCTBY, [IpUHUMaeT aKTUBHOe
NUA-1 1kKoc1 3HATh: | TIOHSATHS U TEPMUHBI OTBeYaeT Ha yyacTue B Xoze
Buonoruyeckue ¥ | OMOTEXHOJIOTUH. [10CTaBJ/IeHHbIE [IpOBeieHus
XO3AUCTBEHHBIE B/Ia/Ie€T MaTepUasioM | BOIPOChHI, HO MPaKTUYECKOI'0
0Cc0OEHHOCTH Pa3HBIX BU/IOB
o 10 TeMaM JormycKaer 3aHATUA, [IPABUIBHO
CeJIbCKOXO034AMCTBEHHBIX
JKUBOTHEIX. JUCLIMIIIVNHBL, HO HETOYHOCTHU IIpU OTBeYaeT Ha
U-2 nkec1 YMeTh: | ACTIBITHIBACT a”anuse [10CTaBJ/IeHHbIE
ITosb30BaTHCS 3aTpy/JHEeHUs B MIOMCKe | UHPOpMAaLUU Ji7Is BOITIPOCEI, 3HAeT
3/IEKTPOHHBIMU M aHa/u3e pelieHus pe3y/ibTaThl
HH(OPMALOHHO- vHbopMaryy st MIOCTaB/IeHHOM MOC/Ie THUX
dHA/JIMTUYeCKNMH o
pelieHus 3aZlauy, Biazeer JOCTWKeHUU HayKU B
pecypcamy, B TOM 4YHC/Ie .
NpodUILHBIMHI Gasamu | TIOCTAB/IEHHOM 3a/,auy; | HaBbIKAMU obmactu
AAaHHBIX,  TIPOrpaMMHBIMU OQ)OpMJIeHI/Ie JKMBOTHOBO/JCTBE,
KOMIUIeKCamMu  1pu  cbope JOKYMEHTOB MOyKeT paboTaTh U
HCXOAHOH KHOOPMAIHH ¥ yCTaHOBJIEHHOM oTbuparhb
npu pa3paboTke
hopMbI Heo0X0IMYHO
TeXHOJIOTUH COJep>XaHud U
pasBe/ieHust MH(OpMALIUIO 13
Ce/IbCKOXO03SIMCTBEeHHBIX HAYUHBIX )XyDHaJ/IOB U
JKUBOTHBIX MOHOFpa(bI/Iﬁ
N]-3 nkoc-1 Bragets:
KonTposs peanusanuu
pa3paboTaHHBIX MJIAHOB U
TeXHOJIOTHH COJiepKaHus U
BOCIIPOM3BO/ICTBA
CeJIbCKOXO03SIMCTBEHHBIX
JKHMBOTHBIX




Tema 3. «I'eHeTHUYeCKas U K/IeTOUHAsA HH)XeHepPH»

Komnbomepnoe mecmupoganue (TCk):
Bbibepume o0uH eapuaHm omeema.

HepapxnuHOCTH OHOCHCTEM MPOABJIAETCA B

+YcnoxxHeHUH QyHKLMNA

YripoiijeHur (QyHKIMM

CrabwibHOCTH PYHKIIMMA

[TeprogyuHocTH

IToHATHIO «DHO000BEKT B MPOLeCCaX 0MOCHMHTE3a» COOTBETCTBYET C/IeAyIoIlee onpeje/ieHre
OpraHu3m, Ha KOTOPOM HCITBITBIBAIOT HOBbIE OMOJ/IOTMUeCKH aKTUBHBIE BeleCTBa
OpraHu3M, BbI3bIBaIOIIMN KOHTaAMUHALIMIO OMOTeXHOIOTUYeCKOro 000pyoBaHus
@®epMeHT, UCITI0/Ib3YeMbIN B aHATMTUUECKUX LIeJIX

+OpraHu3Mm, TIPOAYLIMPYIOLMI OHOIOrMUecKy aKTHBHbIE COeMHEHUs
K npokapuoram oTHOCATCH

+bakreprn

Bupycel

[Tpocreiiive

['pubbl

JyKapuoTaMH AB/IAOTCS

+Bopopociu

OybakTepuu

AKTHUHOMMLIETBI

Bupycsl

KieTouHasi cTeHKa rpaMoTpHIaTe/IbHbIX 0AKTepHil COCTOUT U3
XUTUHA

[TenTugorivikana

+JIuriornosicaxapu/ioB

benka

IIpeuMyLIecTBO KJ1€TOUHOM HH)KeHepHUH nepej CKpelnjuBaHueM
HanpaBneHHble KOMOMHALIMY T€HOB

BricTpasi cesekiysi HOBbIX BApUAHTOB

+I1peososieHre BU/IOBLIX U POJIOBbIX OaphepoB

MyTalyoHHble U3MeHeHUs1 TeHOMa

I'nOpuu3anus NPOTOI/IACTOB BO3MO)KHA, €C/TH K/IeTKH HCXOAHBIX 00eKTOB 00/1aJal0T
[TonoBo¥ COBMECTHMOCTBIO

[Tos10BOM HECOBMECTUMOCTBIO

+COBMeCTUMOCTb He UMeeT CyI1leCTBeHHOT0 3HaueHHs
BugocnenpruHOCTBIO

Bbicokasi cTaOM/IBHOCTH MPOTOI/IACTOB AOCTUTAeTCHA NP XPaHEeHUH
B xonopge

+B runepToHuueckou cpeje

B cpeze ¢ nobaBneHreM aHTHOKCHU/IAHTOB

B aHa3poOHBIX yCI0BUAX

JIn3onum obecrieynBaeT noJiyyeHue MpoOTON/IacTOB

Knetok pacrenun

KreTok rpubos

+bakTepuit

K/ieTok »KHBOTHBIX

s nosyyeHusi ruOpuaom B-1umM¢ouuThI BHIAETSAIOT U3 TKaHeH
[Teyenu

+Cene3eHKu

Tumyca

Kumeunuka



Ky/1bTHBHpOBaHHEe rHOPU/OM OCYIIECTBI/IAIOT METO/O0M in vivo
Ha mbiax
Ha kposrkax
+Ha kpbicax
Ha komikax
Poib MHAYKTOpPa MOTr'YT BbINIO/THATH
KoHeuHbIi IPOAYKT peakiyuu
+Amnanoru cybcrparta
[TepBrYHbIe MeTabOIUTHI
Bropuutbie MeTabOTUTHI
Merto/ K/1eTOYHOI HH)KeHepUH MPUMEHHUTEe/IbHO K )XKMBOTHBIM K/1eTKaM Ha3bIBaeTcs
TexHonorueir pekoM6rHaHTHBIX JTHK
dy3ueli MpOTONIACTOB
+I'ubpugOMHOI TeXHOJIOTHeH
I'ubpuan3anyeit
KneTouHbIid LUK — 3TO
+Cy11iecTBOBaHMe K/IETKU OT Je/ieHusi 10 C/IeAYIOLero Ae/ieHusl Uid CMepTH
Poct monynsiuM K/IeTOK B L{MK/e TMepruoJuYyecKOoro BbIpalljUBaHHWsl, XapaKTepPU3YIOLUUCS S-
006pa3HOoM KpUBOH
ViHTepBas BpeMeHU MeXly JBYMs 110C/ieloBaTe/lbHbIMU MUTO3aMU
[Tepuog oT mocnefHero MUTO3a 10 CMePTU KIeTKU
OT/IMYNTe/TbHBbIE 0CO0EHHOCTH MPOKAPHOTHYECKOH K/IeTKH!
+Marnbliii pa3mep
Hanuune cy6K1eTOUHBIX OpraHesu
Hanmuure 060cob6/1eHHOro siipa
Hanuuvie MTHTPOHOB B reHax
O0begHEeHHEe T€HOMOB KJ/IETOK Pa3HbIX BHAOB M POJIOB BO3MOXXHO MPH COMATHYECKOH
THOpUAM3AIUH
To/bKO B IPUPOJIHBIX yCIOBUSIX
+TonbKO B MCKYCCTBEHHBIX YCIOBUSIX
B npupoAHbIX Y UCKYCCTBEHHBIX YC/IOBUSIX
[Tpy pa3BUTHM MATOJ/IOTMUECKOT0 TTpoLiecca
Merto/ibl KOHCTPYHPOBAaHHSA K/Ie€TOK HOBOI'0 THIIA Ha 0CHOBe Ky/JIbTUBHPOBaHMS,
rudpuu3aIuu, peKOHCTPYKIMHU MCIO/Ib3YIOTCA B
buonuke
'enetrke
I'eHHOV MH)KeHepUKn
+KseTouHoi nH)XeHepyr
I'enbl hepTHIBHOCTH OAKTEPHI HAXOAATCA B
Appe
Xpomocome
Pubocomax
+I1nasmupgax
Onyxo/ieBble KJIETKHU B KyJIbType
Hensarcsa 50 pas
Hensirca 100 pa3
+beccmepTHBI
He gensrcs
JIns moJyyeHusi MPOTONJ/IACTOB M3 KJ/IETOK FPUOOB HCIO/Ib3yeTCst
JInsouum
Tpuricun
+YIUTOUHBIN (pepMeHT
[Tenicun
K/1eTK# BBICIIHX OPraHU3MOB NPH ONTHMA/IbHBIX YCIOBHSAX /Ie/ISATCS Yepes:
5 MUHYT



20 MUHYT

+24 vaca

72 yaca

Cnoco0HOCTB 0T/e/IbHBIX K/IeTOK K Pa3BUTHIO B I{e/IbIil OPraHu3M
[11ropUnoTEHTHOTH

+TOTUIIOTEeHTHOCTH

OmMronoTeHCTHOCTh

MyJIbTUTIOTEHTHOCTh

OcHoBY 0H0/I0THYECKHX MeEMOpPaH COCTABJISAIOT:

Benku

+JIunuabl

I'nmukornporensibl

dochaTtuzpbi

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

®. Kpuk

@. Cenrep

+J1. ITactep

MeTo0Ab1 KOHCTPYHPOBaHMS K/1€TOK HOBOI'0 THIIA HA OCHOBe KY/IbTUBHPOBaHMS,
rudpu/u3aIuy, peKOHCTPYKIMYU MCI0/Ib3YIOTCA B

buonuke

['eneturke

I'eHHOM UH)KeHepUH

+KseTouHol MH)XeHepyr

KieTka, BO3HMKIIAsA NMPU CJIUSIHUM C [IUTONJIA3MO# /IPyrov KjIeTKu odpasyer
CuHKapuoH

I'eTepokaproH

+Ln0puy,

I'omokaproH

IlepBbie >KH3HECNOCOOHBbIe THOPH/HbIE K/IeTKH NPH Ky/JIbTHBHPOBAaHMM COMAaTHYECKHUX
KJ/IeTOK BBISIBIJI

+K. Bapckuit

I".Xappucon

k. 'opon

PoGepT Bpurrc

9TOT CHMBOJI «  » 0003HaYaeT MeTo/ MOTyYeHHUSsI

+1{ubpuoB

'ubpugoB

[Tonmumnougos

I'eteponionzios

Teoperuueckoii 0a30il K/IOHUPOBAHUS KUBOTHBIX AB/IAETCHA
IuddepeHLIMpOBKa KIE€TOK

I'bpuan3anys KIeToK

+PenporpamMmMrpoBaHye KJI€TOK

[Tonyuenue xumep

B cocTaB nuTaTebHBIX Cpej, BXOAAT aMUHOKHC/IOTHI /i/isl Ky/IbTHBUPOBaHUA
ITIpokapuor

+2yKapuoT

Axapuot

Bcex 610001eKTOB

BTopuuHbIii XUMepH3M NPOSB/ISIETCS NMPU KOMOMHALMU TKaHeH
ComaTnyeckux KaeToK

C MOMeHTa OI/1I0J0TBOPEeHUs

+3OMOpPHUOHOB TOC/Ie Havasia KjeTouHou AuddepeHIMalin
K/eTouHbIX MOMy/ISIUiA paHHEro SMOpHoreHe3a



JInausi 6eccmepTHBIX KiaeToK Hel.a Ha3BaHbI M0 KMEHH

Bupyca

bakrepuu

BbakTepuodara

+YesioBeka

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

+KJieTouHasi UHXeHepus

Mukpobuosiorus

Luronorus

BBejeHue peKOMOMHAHTHBIX I/Ia3MHJL B 0aKTepuaIbHbIe KJIeTKH — 3TO0:
JluruposaHue

CKpUHUHT

+Tpancdopmarius

Pectpukuums

JIurupoBaHue — 3T10:

OTt60p KI0HOB TpaHC(HOPMUPOBAHHBIX OaKTepUid, CO/IepKallvX MIa3MH/IbI, HECYIIUN HYKHbIH
reH yesjoBeKa

BBeJieHre peKOMOWHAHTHBIX TUIa3MU/, B OaKTepHATBHYIO KJIETKY

Pa3pesaHue JHK yesioBeKa U T1a3Mu/ibl pepMEHTOM pecTPUKLIMOHHOMN SHJ0HYK/Iea3ou
+BktoueHre ¢pparMeHTOB [JHK UesioBeKa B IM1a3MU/Ibl U CLLIMBaHKE «JTUMTKHUX» KOHLIOB
COBOKYNNHOCTb METO/I0B, MO3BOJISIIOIIMX MyTeM omepanuid in vitro mnepeHOCHTH
“H(poOpMaLHI0 U3 0JHOT0 OPraHu3Ma B Ipyrou — 3To:

XpOMOCOMHas1 MH>XeHepust

+1'eHHas UH)XeHepust

KrneTtouHast un>xeHepus

I'eTepo3suc

OT00p K/I0HOB TPaHC(OPMUPOBAHHBIX 0aKTEePUH, COiePKAIUX MIa3MH/IbI, HeCyIue
HY)XHBIH I'eH Ye/ioBeKa:

JluruposaHue

+CKpHUHUHT

Tpancdopmarms

Pectpuknms

PecTpuxkuus — 3To:

OTt60p K/I0HOB TpaHC(OPMHUPOBAHHBIX OaKTepHi, CO/leprKaIMX MIa3MU/[bI, HECYIIHe HY>KHbIH
TeH YesioBeKa;

BBejieHre 6akTepHabHBIX T71a3MU/| B OaKTepHUaNbHYO KIIEeTKY;

+Pa3pe3aHue JHK 5H/JOHYK/1€a30!;

BxkntoueHre ¢hparMeHTOB JHK Ue/ioBeKa B TJ1a3MU/IbI U CLIMBaHUE «TUMKUX» KOHLIOB.
Ilesiu reHHOM MH)KEHEePUH:

[TpeososieBaHre ME>XXBU/IOBBIX OApHEPOB

[Tepesaua oTze/bHBIX HAC/IEACTBEHHBIX IPU3HAKOB O/JHUX OPraHM3MOB IPYyTUM
Crioco6HOCTh HapabaThIBAaTh «UeI0BEUECKHEe» OeTKH

+I1peosjosieBaHNe MeXBHU/IOBBIX OapbepoB, Iepejada OT/eMbHbIX Hac/le[CTBEHHBIX MPHU3HAKOB
OJTHUX OPTaHU3MOB JIPYTHM, CITOCOOHOCTb HapabaThIBaTh «Ue/ioBeuecKue» 0emKu
OCHOBOMNO/I0)KHUKOM FeHHOH MH)KeHEepPHH 110 NIPaBy CYMTAIOT:

Bepnepa Apbepa

Hesuza bantrmopa

+Ilosia bepra

I'oBapsa TemuHa

Ilnasmupa — 3To:

N-PHK 6akTepuii

K-OJHK

+/IByxuernoueyHas KosbleBasa JJHK

Pectpukrasa



JlaTta cTaHOB/IeHHsI TeHHOU MH)KeHepPHH -

1970r.

+1972T.

1974 r.

1982 r.

Yuacrtok JHK, B KoTOpOM 3anucaHa uH(opMaLus 0 MePBUYHOM CTPYKType 0e/Ka:
+l'en

I'enom

JIokyc

XpomocoMa.

Pa3paboTraHHas TeXHO/I0THUs NO/TyUeHUs PeKOMOMHAHTHOr0 3PUTPONO3THHA OCHOBAHA HA
JKCIPeCcCHH reHa

B kneTKax Apoxokeit

B kneTkax pacteHuM

+B Ky/IbType )KMUBOTHBIX K/IeTOK

B kneTkax Gakrepwuii

IIprunMHa HeBO3MO)XKHOCTH HelloCpeACTBEHHOM KCIPecCHM reHa ye/l0BeKa B K/leTKe
NMPOKapHuoT

+HeB03MO>KHOCTH CIl/IalicHTa

HeB03MO>XXHOCTH perivKaLuu raasMu/,

OTcyTCcTBUE TPaHCKPUIILIMU

Bricokasi KOHL[eHTpaLUs HyKJ/iea3

«['eH-Mapkep» HEO0X0AMM B reHHOM HH)KeHEePUH ISt

[ToBbIlIeHUS] KOMIIETEHTHOCTH KJ/IeTKH

[ToBbI1eHus1 CTabM/IBHOCTH BEKTOPa

+Otbopa KoJIOHU, 00pa3yeMbIX KJIeTKaMH, B KOTOPbIe TIPOHUK BEKTOD

BkiroueHust BeKTOpa B KJIETKU X0351MHA

BHoTexHO/I0TY «reH-MapKep» Heo0X0/uM A1

O6pa3oBaHusi KOMIETEHTHBIX KJIETOK X03HHa

Moaudukaliy Mecta B3auMO/eCTBUSI peCTpUKTa3 ¢ cybcTpaToM

+0T0O0pa peKOMOMHAHTOB

[ToBbIlIIEHUsT aKTUBHOCTH PeKOMOWHAHTa

BekTop Ha 0CHOBe JIa3MHU/ABI IPEANIOUTUTE/TbHEH BeKTOpa Ha 0CHOBe (DaroBoi JHK
0/1aroaps

+OTCyTCTBUIO /TM3KMCa K/IeTKU XO0351MHa

MeHbI111eli TOKCUYHOCTH

JIu3ucy KJIeTKu X031Ha

Bosibiomy pasmepy

Iensavu uMMoOmIM3anuu (PepMeHTOB B 0HOTEXHO/IOTHYECKOM MPOU3BO/CTBE SIBJISTIOTCS
+MHOrokpaTHoe UCI0/Ib30BaHue

[ToBbIIEHNe y/e/IbHOU aKTUBHOCTH

[MoBbiIeHNe CTaOMTBHOCTH

Pacimpenye cyGCcTpaTHOTO CIieKTpa

Ilenb ceKBeHUPOBAaHUA FeHOMa — yYCTaHOBJ/IEHHE

CootHoruenns A-T/I'L] nap HyK/1IeOTHI0B

Pa3mepoB reHoma

+ITocyem0BaTeIbBHOCTY HYK/IEOTH/IOB

Copepxanus A —T

CKpMHMHI — 3TO

CoBepleHCTBOBaHME MyTEM XMMHUUECKOM TpaHC(hopMaLiy

[TonHbIA XMMHUYECKUW CUHTE3

+ITouck u oTH0p («IIpOCerBaHue») MPUPOJHBIX CTPYKTYP

CoBepiiieHCTBOBaHMe IyTeM OnoTpaHcdopmManyin

Camblii KpyNHbIM 13 U3BeCTHBIX (Ha Hauasio 2010 roga) reHoMoOB NPUHA/JIE)KHT
YesoBeky



Myxe [Ipo3odusie

+/]BOSIKOZIbILLIALINM PbiOam

Kuireynoi nanouke

A3oTHCTBICe OCHOBaHMsA COeAMHEHHBbIE C MEHTO3HBIMHU KO0/IbLIAMH I10CPe/CTBOM
I/IMKO3U/JHOW CBA3H U 00pa3ylT

+Hyxkneosunn

Hyxkneotup

[MonmunenTuaHyo 1erb

I'muko3upg,

B xpomocomax 3yKapHOTHYeCKHX OPraHu3MOB CO/IePIKUTCS 3K30HOB
+MeHbllle, YeM HeKOAUPYIOLIUX yYaCTKOB

bonpie. Yem HeKOAUPYIOLIUX yUaCTKOB

PaBHOe Ko/MuecTBo

Kakoe CBOVICTBO reHeTHUYECKOro K0/]a 00be/[UHsAET Mpe/iCTaBUTe/Ied MUKPOOHOTrO,
PacTUTE/ILHOr0 M JKHBOTHOI0 MHpa

BbIpoX1eHHOCTb

+YHUBEpCaIbHOCTD

OpHoHarpaB/ieHHOCThb

TpurieTHOCTb

Penmukanusa JHK uaer B HanpaB/ieHHH

+5 — 3"

3-—>5

3->3

555

Mecrto, rae HaYMHAETCA pelnIMKaLys Ha3bIBaeTCs

+OpUKuH

CaliT y3HaBaHUsI

PeruivkoH

Ksn

Mertop npsamoro ¢epmenTaTuBHOr0 cekBennposanus JJHK uamu merop "TepmuHaTopoB”
NpeJI0KUI

Kopana B 1969 r.

+®. Canrep B 19751

k. bexkBut B 1969 r.

ITon Bepr B 1972 .

Ha3zBanue pecTpukTasbl (hopMupyercs U3 Ha3BaHUsA MHUKPOOPraHM3Ma-xo03siMHa
TaMMa

+poga U BUJa

TUIA TUTAHUS

THUIIa JbIXaHUS

KopoTkuii AByXI|eNoueuHbIil 0JIMIOHYK/Ie0TH/], COiep>Kallid CaliTbl y3HaBaHUA A/ pAjAa
pecTpHKTa3s - 3T0

+JIuHkep

ApanTep

[Tpavimep

Kocmupa

B BoaHoMm pacTBope [JHK Harperom o Temneparypsl 96—100°c u mienounoi cpege (Ph
> 13,0) npoucxoaut

perapauus

OT)KUT

+leHaTyparuu

CUHTe3

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

+BcrpauBanue ¢pparmenta JHK B gpyryto monekyny JHK (Bektop)



OH3MMaTH4eCcKoe BBeJleHHe HyK/1eoTha

Perumukauusa IHK

Tpancdopmarus

IlepBas peKOMOMHAHTHAsI JHK MOTyYeHa

B 1953 r. [Ix. YTcoHoM u ¢. Kpukom

+B 1972 r. I1. beprom

B 1963 r. M. HupeHbeprom

B 1953 r. ®. Cenrepom

PoJib BeKTOpa B TeXHO/IOTHU PeKOMOMHAHTHBIX AHK BBHINO/THAIOT

+I1nasmubl

AMUHOKUC/IOTBI

['pubbl

@epMeHTHI

IToHATHE «IUNKHe KOHIbD» MPUMEHUTEe/TbHO K TeXHO/I0ruU peKoMonHaHTHBIX [THK
O0TpaXKarT

+KomriieMeHTapHOCTb HYK/IEOTU/IHBIX TTOC/Iel0BaTeIbHOCTEeN

B3aumo/eiicTBue HyK/IEMHOBBIX KUC/IOT U TUCTOHOB

PearupoBanwe apyr ¢ gpyrom SH — rpymnm ¢ o6pa3oBaHieM JUCY/IbGOUAHBIX CBSI3ei
I'napodobHOe B3aUMOIeiCTBYE JTUITHU/IOB

Bo3HUKHOBeHHe reHOMUKH KaK HayYHOH JMCIUII/IMHBI CTA/I0 BO3MO)XKHBIM MOC/Ie
OuddepeHLialyy peryisTOPHbIX U CTPYKTYPHBIX YUaCTKOB reHa

+ITo/IHOrO CeKBeHMPOBaHKs TeHOMa Y psifia OpraHn3MOB

[ToaTBepsK1eHNsT KOHLIENIIUK O ABOWHOM CIMpasiy AHK

YcTaHOBIeHUs1 CTPYKTYPhI JTHK

Bomnpocsl ans cobecejoBaHUs:
['eHHas ¥ reHeTMYeCKast UH)KeHEPUs.
Posnb pectpukras, nuras, pesepras?
Xumuueckuii cunTe3 THK.
MeToj, «BeKTOpa» M ero UCI0/Ib30BaHHe B TeHHOM UH)XEHePUH.
MeTog, K/IOHMPOBaHUS FeHOTHUIIOB.
PeKOMOMHAHTHBIE TIIAa3MU/IBL.
dopmMHUpOBaHKe r'eHeTUUeCKOro anrapara B [poLjecce OHTOreHesa.
OxapakTepu3yiTe OCHOBHbIe (a3bl LJUK/Ia Pa3BUTHsI Ky/IbTYPbl OaKTepUil.
Knaccugukarys K1eTouHbIX KyabTyp.
. [laliTe XapaKTepUCTUKY IPOLIeCCy HelpepbIBHOIO KY/IbTUBMPOBaHWsI MUKPOOPTraHU3MOB.
. UTo Takoe CHHXPOHHBIE KY/IbTYPbI OaKTepuii?
. UTO TaKoe TOTUINOTEHTHOCTb?
. KakoBbI IpUUMHBI BO3HUKHOBeHHUs! /M (epeH[MPOBaHHbIX KIeTOK.
. KakoBa 11e/1b KJIOHUPOBaHUA?
. UeM oT/IM4aeTCs KJIOH OT UUCTOW JIMHUN?
. Kakue ocHOBHBbIe 3Tarbl BK/IKOYaeT MpoLecc KJIOHMPOBaHUS )KUBOTHBIX ?
. Ha kakux cTagusx pa3BUTHsI SMOPHOHOB BO3MOYKHO MCIOb30BaHUe UX siiep JJIst
KJIOHUDOBaHUA?
18. TTouemy /151 TO/TyUeHNsI TOMO3UT'OTHBIX TIOTOMKOB HEOOXOMIMO OTIJIOZI0TBOPEHHe
STULIEK/IeTKA?
19. CtBO/IOBBIE K/IETKH U TIEPCIIEKTUBBI UX WCTI0/Ib30BAHMUS B OMOTEXHOJIOTHH.

LoOoNoUnhkWNE

—_ =
_ O
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Tab6ymna 5 — Kpurepum orjeHKH cOpMHPOBAHHOCTH KOMIIETeHIMI

Koa v HauMeHOBaHUe Kputepuu olieHMBaHus1 COOPMHUPOBAHHOCTU KOMIMETeHIMH (YacTu
WHJUKaTopa KOMIIETEeHIT1H )
JIOCTH)KEeHUST Ha 6a30BOM ypOBHE Ha TOBBIILIEHHOM YPOBHE
KOMITETEHLIMM (YACTH | COOTBETCTBYET OL|EHKE COOTBETCTBYeT COOTBETCTBYeT
KOMIIeTeHLUM) «y/IOBJIETBOPUTEIEHO» | OL[€HKE «XOPOIII0» OIleHKEe «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot




MaKCUMaJIbHOrO Daiia

MaKCUMaJIbHOTO
basia

MaKCHUMaJIbHOT O
basuta

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

X035 CTBEHHbBIE
0C0OEHHOCTH pa3HbIX BU/IOB
Ce/TbCKOXO35IICTBEHHBIX
>KBOTHBIX.
I/Iﬂ'z IIKoc-1
[Tonb3oBatbcs
3J/IeKTPOHHBIMH
V“H(OpPMaIVOHHO-
AHATUTUYECKUMU
pecypcamy, B TOM 4HCJIe
TpOUILHBIMU 6azamu
JaHHBIX,  [POrPAMMHBIMU
KOMITJIeKCaMi TIpH  cOope
HUCXOAHOW WHGpOpPMALUU 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/IbCKOXO03SIICTBEHHBIX
JKUBOTHBIX

3HaeT OCHOBHbIE
TTOHATHS Y TEPMUHBI
OMOTEeXHOJIOTHH.
BJIaZieeT MaTepraaioM
10 TeMaM
JTACITUTUIMHBI, HO
HCIIBITHIBAET
3aTpPyJHEHUS B IOKCKe
Y aHa/n3e
vH(popMaLuu st
pelilieHust
T0CTaB/IeHHOM 3a/1auH;

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

dbopmpbl

MPYHUMaeT aKTUBHOE
yuacTue B Xojie
MIPOBe/IeHHsT
MPaKTUUeCcKoro
3aHSTHS, TTPAaBUTBHO
OTBeuaeT Ha
MOCTaB/IeHHbIe
BOIPOCHI, 3HaeT
pe3y/bTaThl
TMOC/IeJHUX
JIOCTW)KeHUM HayKU B
obnactu
JKUBOTHOBO/ICTBE,
MO>KeT paboTtaTthb 1
oTbupathb
He00X0IUMYHO
vH(bopMaLHIo 13
HayYHBIX )KYPHAs0B U
MoHorpaduii

Tema 4. «buosiornueckue 0CO0eHHOCTH BOCIPOU3Be/IeHHs KPYITHOT0 POraToro CKOTa»
Bomnpocel pis onpoca:

1. Bupl pasMHOKeHUS )KUBOTHBIX.
2.

3.

4. MeTob! OLIeHKH I1JI0JJOBUTOCTH KOPOB
5.

6.

7.

8. [Tos10BOV LIMKJT Y TEOK ¥ KOPOB
9.

10.

11.  TloJsioBbIE TOPMOHBI CAMOK

12.  IToJsioBble TOPMOHBI CaML{OB

13.

['opMoHanbHast peryJsiLys MoJ0BOM (PYHKLMM KOPOB
UTO NOHMMAIOT T0J, «I10JIOBOU 3PeIOCTbI0» KUBOTHBIX ?
OnTuMasbHble CPOKU HauaIbHOr'O T10JI0BOI'0 UCIIO/Ib30BaHUS TeJIOK.

YPOBHY 5H/I0KPUHHOM PEeryJIsiL{UU M0JI0BOT0 LIUK/Ia.

buonoruueckre 0cO6EHHOCTH Pa3MHOXKEHUST CEe/TbCKOXO03SIMCTBEHHBIX JKUBOTHBIX.
OCHOBHbIe MPUHLUITEI BOCTIPOM3BO/CTBA KPYMHOI'O POraToro cKoTa

[Tpofo/mKUTETbHOCTD XKU3HU CTIepMUEB U SIMLIEKIEeTKU B MOOBBIX MYTSIX KOPOBBI
TexHosiornueckue (pakTOpPbI, BAUSIOLINE Ha MJIOAOBUTOCTb KUBOTHBIX

Tabymmia 6 — Kpurepum oreHKH copMHUPOBAHHOCTH KOMIIETeHI{HI

KO,E[ 1 HaMMeHOBdHHe

Kputepuu oieHrBaHus C()OPMHUPOBAHHOCTH KOMITeTEHLUU (YacTH

VMHJMKaTopa KOMITeTEHLUH)
JOCTUKeHUs Ha 0a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
KOMIIeTEHLIMM (YaCTH | COOTBETCTBYET OLIEHKe COOTBETCTBY€T COOTBETCTBYET
KOMITeTEHLUH) «yZIOB/IETBOPUTE/ILHO» | OLIeHKE «XOPOLLIO» OLIeHKe «OTJINYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHMaJibHOrO Oasia MaKCUMaJIbHOI'0 MaKCUMasbHOI 0
banna banna
(ITKoc-1) 3HaeT OCHOBHbIE T10 CYLL[eCTBY, TpUHMMaeT aKTUBHOE
MNA-1  nKoc1 3HaTh: | IOHATUA U TEPMUHBI OTBeuaeT Ha yyacTue B Xo/e




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

Buonorunueckue u
XO035IMCTBEHHbIE
0COOEHHOCTH Pa3HBIX BU/IOB
Ce/TbCKOXO35IICTBEHHBIX
JKUBOTHBIX.
I/Iﬂ'z IIKoc-1
[Tonb3oBatbcs
3/1eKTPOHHBIMHU
V“H(OpPMaIMOHHO-
aHaTTHYeCKAMHU
pecypcamy, B TOM 4HCIie
TIPOUILHBIMU 6azamu
JAHHBIX,  TPOTPaMMHBIMHU
KOMIUIEKCaMH TIpu  cBope
ucxoAHoW wHbOpMalud U
npu pa3paboTke
TEXHOJIOTUM COJep>KaHUs U
pasBefieHUs
Ce/TbCKOXO03SIHCTBEHHBIX
JKUBOTHBIX

WN-3 nkoc-1 Bnagets:
KonTpons peanvsauuu
pa3paboTaHHbBIX T/IAHOB U
TeXHOJIOTHM cojiepKaHus U
BOCIIPOU3BOZCTBA
Ce/TbCKOXO03SIICTBEHHBIX
JKUBOTHBIX

YMmeTn:

OMOTEXHOJIOTHH.
BJIajieeT MaTepraioM
10 TeMaM
JTUCITUTUIMHBI, HO
HCITBITHIBAET
3aTpPyJHEHUS B TIOMCKe
Y aHa/13e
vH(popMaLuu JJ1st
peleHust
TOCTaB/JIEHHOM 3a/1auy;

MOCTaBJ/IeHHbIE
BOIIPOCHI, HO
JIOTTyCKaeT
HETOUYHOCTH TIpU
aHamse
“H(pOopMaLUU /s
peliieHust
MOCTaB/IEHHOU
3a/jauu, BajieeT
HaBbIKaMH
odopmieHre
JIOKYMEHTOB
yCTaHOBJIEHHOM

dbopmbl

MIPOBe/IeHNsT
MPaKTUUecKoro
3aHSTHS, TPAaBUIBHO
OTBeuaeT Ha
MOCTaB/IeHHbIe
BOIPOCHI, 3HaeT
pe3y/bTaThl
MOC/IeJHUX
JOCTW)KeHUM HayKU B
obnactu
JKUBOTHOBO/ICTBE,
MO>KeT paboTaTthb 1
oTbuparhb
HeobX0IUMYT0
rH(bOpMaLMIO 13
HayYHBIX )KYPHasoB U
MoHorpaduii

Tema 5. CoBpeMeHHbIe MUKPOOHOTEXHO/IOTMY B BOCIIPOU3BO/ICTBE U Ce/IEKLIHU KPYITHOI'0
poraToro ckora

MOMyJIALUA

Bonpocs! ajis onpoca:
3HaueHWe HCKYCCTBEHHOTO OCeMeHeHWsI UM ero B/IMsiHMe Ha TeHeTUUeCKWil Mporpecc

[TomyueHue, oLleHKa U XpaHeHHe CIIepMbI
buonoruueckye mpeArocbUIKK MeTOZA TPAHCIUIaHTaLK 3MOproHOB (T3).
OT6Op ZOHOPOB [I1s TIOJTyUeHUs SMOPHUOHOB.
["'opMoHanbHast UHAYKLUS TTOJIMOBYJISILMA Y IOHOPOB.
Crioco0OblI 13B/ieueHusi SMOPHUOHOB Y IOHOPOB.
Xupypruueckuii MeTo/| u3BjiedeHus: SMOPUOHOB Y JIOHOPOB.
Hexupypruueckuii MeTo/| U3BeueHNst SMOPUOHOB y JOHOPOB.
OCHOBHBI€ 3Talbl TEXHOJIOTMU TPAHCT/IAHTALIMH SMOPHOHOB.
Llesiu mpyuMeHeHus1 TPaHCIIJIAaHTAL[UK SMOPUOHOB.
MeTo/ibI OTIeHKH SMOPHOHOB.
Criocobbl xpaHeHUst SMOPUOHOB.
Bnusinue UMMYHHOM crCTeMbl JOHOPA U peLiIiieHTa Ha 3 (peKTUBHOCTb
TPaHCIIAHTaLiX SMOPHOHOB.
O1jeHKa J0CTOBEPHOCTH MTPOUCXOXK/IEHUS )KUBOTHBIX-TPAHCIIJIAHTAHTOB.
KpuokoHcepBUpoOBaLiyisi SMOPUOHOB.
VIMMyHoOJ/IOTHUeCKHe MeXaHU3Mbl COBMECTUMOCTH TPH TPAHCIIAHTAI[UA SMOPHOHOB.
Ormpe/ienieHyre 1Mojia paHHUX SMOPHUOHOB.
daKTOopbI, BIUSIOI[HE Ha TIPHKUBJIIEMOCTh SMOPHOHOB.
[MTometnieHusi 1 0b6opyoBaHUe AJisi pabOThI C SMOPHUOHAMM.

Ta6ymmia 7 — Kpurepum orjeHKH coOpMHPOBAHHOCTH KOMIIeTeHI{HI

Kop v HaumeHOBaHME
VH/JIMKaTopa
JIOCTY>KeHUST

KOMITeTeHLIUM (YacTu

Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUHY (UacTu

KOMITeTEHLUH)

Ha 6a30BOM ypOBHE

Hd ITOBLIII€EHHOM YDOBHE

COOTBETCTBYET OII€HKE

COOTBETCTBYET

COOTBETCTBYET




KOMIIETEeHLUM)

«y[IOBJIETBOPUTETLHO»
50-64% ot
MaKCHUMaJIbHOro 0asia

OLIEHKE «XOPOIIIO»
65-85% ot
MaKCHMa/IbHOr'0
bana

OILIeHKEe «OTJINYHO»
86-100% ot
MaKCHMaJ/IbHOI'O
banna

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

XO03SICTBEHHbBIE
0Cc0OEHHOCTH pa3HbIX BU/IOB
Ce/TbCKOXO35IICTBEHHBIX
>KBOTHBIX.
I/Iﬂ'z IIKoc-1
[Tonb3oBatbcs
3J/IeKTPOHHBIMH
V“H(OpPMaIMOHHO-
aHaTTHYeCKAMHU
pecypcamy, B TOM 4HCIIe
TPOUILHBIMU Hazamu
JAaHHBIX,  MPOrPAMMHBIMU
KOMITJIeKCcaMi TIpH  cOope
HUCXOAHOW WHGpOpPMALKUK U
npu pa3paboTke
TEXHOJIOTUM COZepyKaHWs U
pasBeieHust
Ce/IbCKOXO03SIICTBEHHBIX
JKUBOTHBIX

M/1-3 nkoc-1 Bnagerts:
KonTposnb peanvsauuu
pa3paboTaHHbBIX T/IAHOB U
TeXHOJIOTHM cojiepKaHus U
BOCIIPOM3BO/ICTBA
Ce/TbCKOXO03SIICTBEHHBIX
JKUBOTHBIX

YMmeTs:

3HaeT OCHOBHbIE
TTOHATHS Y TEPMUHBI
OMOTEeXHOJIOTHUH.
BJIaZieeT MaTepraaioM
10 TeMaM
JTUCITUTUIMHBI, HO
HCIIBITHIBAET
3aTpPyJHEHUS B TOMCKe
Y aHa/n3e
vH(popMaLuu J1st
pelilieHust
TOCTaB/IeHHOM 3a/1auH;

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

dbopmpbl

MPYHUMAeT aKTUBHOE
yuacTue B Xojie
MIPOBe/IeHHsT
MPaKTUUeCcKoro
3aHSTHS, TTPABUTBHO
OTBeuaeT Ha
MOCTaB/IeHHbIe
BOIPOCHI, 3HaeT
pe3y/bTaThl
MOC/IeHUX
JOCTH)KeHUM HayKU B
obnactu
JKUBOTHOBO/ICTBE,
MO>KeT paboTaTthb 1
oTbupathb
He00X0IUMYHO
rH(bOopMaLUIo 13
HayYHBIX )KYPHasoB U
MoHorpaduii

Tema 6. IlepcrieKTHBBI Pa3BUTHS MUKPOOMOTEXHO/IOTHH B CeJIeKI{MH M BOCIIPOU3BO/ICTBE
JKUBOTHBIX
Bompocs! a1 onpoca:

OcCHOBHBIE 3Tarnbl OIVIOAOTBOPEHMS OOLMTOB in Vitro.
Cy1IHOCTb Kanayuralyy CriepMueB

MeTo/b1 OTIpe/iesieHus TI0jla paHHUX SMOPUOHOB.

ParjoHanibHOe BOCIIPOM3BO/CTBO KMBOTHBIX C MCI0OJIb30BaHMEM MeTO/a UJeHTUUHBIX
MOHO3UTOTHBIX O/TU3HEI0B

XpaHeHHe TT0JIOBUHOK SMOPHOHOB.
[Tpotiecchl, mMpoUCXosiiiye MPY MePBUYHOM YU BTOPUYHOM XHMMepU3Me.
MeTo/bl Mo/TyueHust XUMep.
[TpakTHueckoe KCIOMb30BaHNE XMMeD, UX 3HaueHue [/1sl )KUBOTHOBO/[CTBA.

Bup1 MapkepoB xumep.

MBIIIIeN 1 CeTbCKOXO03sCTBEHHBIX XKUBOTHBIX Pa3HbIX BUOB.

CeJIeKI[MOHHOTO TIPOoIiecca.

. [IpakTHyeckoe MCMO/b30BaHNe XUMep, UX 3HaUeHMe J1Jis1 )KUBOTHOBO/ICTBA.
. ['eHeTHyecKas Mprpo/ia TPAHCT€HHBIX )KUBOTHBIX.
. MeTo/1b1 TiepeHOCa TeHOB MJIEKOTIUTAIOLUX.

. OcHOBHBbIe 3Tanbl MUKpOUHbeKI[MK JTHK B MpOHYK/IeyC 3Ur0oThl J/1s1 OJTyUYeHUs] TPaHCTeHHBIX

. HepCHEKTI/IBbI HCII0J/Ib30BdHWA TPAHCT€HHBIX )KUBOTHBIX [JI ITOBBIIIEHUSA 3(1)(1)EKTI/IBHOCTI/I




Tabmna 8 — Kpurepun orjeHKH ¢()OpMHUPOBAaHHOCTH KOMIETeHIHH

Kopx v HauMeHOBaHue Kputepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UU (YaCTH
WHAMUKAaTOopa KOMIETEeHL1H)
JIOCTH)KeHUs Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
KOMITETEHLIMM (YaCTH | COOTBETCTBYET OL|eHKe COOTBETCTBYeT COOTBETCTBYeT
KOMITeTEHLIUN) «YJIOB/IETBOPUTEILHO» | OLIeHKe «XOPOILLIO» OL|€HKE «OTJINYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJbHOTrO Oasia MakKCHUMaJ/IbHOT'O MaKCHUMaJIbHOT O
banna bana
(ITKoc-1) 3HaeT OCHOBHbIE T0 CYIL[eCTBY, TpUHHUMaeT aKTUBHOE
NA-1  nkec1 3HATh: | IOHATUS U TEPMUHBI OTBeuaeT Ha yuacTue B Xoze
Bronoruyeckue ¥ | OMOTEeXHOJIOTUH. [10CTaB/IeHHbIe IpOBe/leHus
XO3AMCTBEHHLIE B/IafIeeT MaTeprajioM | BOMPOCHI, HO MPaKTUYECKOT0
0Cc0OEHHOCTH pa3HbIX BU/IOB
o 10 TeMaMm JIOTyCKaeT 3aHATHS, [IPABUIBHO
Ce/IbCKOXO034AMCTBEHHBIX
SKUBOTHBIX. JUCLMIUIMHBI, HO HEeTOYHOCTH IpU OTBeuaeT Ha
UI-2 nxoc1 YMeTh: | UCTIBITBIBAET aHasuse [10CTaB/IeHHbIe
[osb30BaTHCS 3aTpyJHEeHUs B MOMCKe | UHPpOpMaLUK Jijist BOIIPOCHI, 3HAeT
3/IEKTPOHHBIMU Y aHanuse pelieHus pe3y/bTaThl
HH(OPMALMOHHO- vH(bopMaLuu Ais MOCTaB/IEHHOM MOC/IeJHUX
AHATHTHACCRIMY elleHus 3a/lauy, Biajeer OCTV)KEHWI HayKHu B
pecypcami, B TOM 4HC/Ie p o aA » B/IaA A y
TPOGUILHBIME Gasamu | [TOCTAB/I€HHOM 3a/jaul; | HaBbIKAMU obnactu
JAHHBIX,  MPOrpaMMHbIMU O(DOPMHEHI/IQ JKMBOTHOBO/ICTBE,
KOMIIIeKcaMu  1ip - c6ope OOKYMEHTOB MOXeT paboTaTh 1
HCXOZHOH MH(OpMaLM yCTaHOBJ/IEHHOMH oTOUpaTh
npu pa3paboTke
bopMeI HEoOXOMYTO
TEXHOJIOTUU COAEP>KXAHUA U
pasBeseHust MH(OPMALHIO 13
Ce/IbCKOXO03AMCTBeHHBIX HAYYHbIX >)XYPHA/IOB U
JKUBOTHBIX MoHorpadbuii
N -3 nkoc-1 Basets:
KonTpons peanvsauuu
pa3paboTaHHBIX TJIAHOB U
TeXHOJIOTUi Coaep>kaHud U
BOCIIPOM3BOACTBA
Ce/IbCKOXO035IICTBEHHBIX
JKUBOTHBIX

Tema 7. MUKPOOHOTEXHO/IOTHA KOPMOBBIX MpPenapaToB

Bomnpoce! s onpoca:

1. BimsiHMe KOpMJ/IeHUs Ha BOCTIPOM3BOUTEbHYHO CTIOCOOHOCTD KUBOTHBIX.

Buosnoruyeckasi LIeHHOCTb O€/TKOB )KUBOTHOT'O U PaCTUTETBHOTO MTPOUCXOKEHHSI.

BanaHcrpoBaHyue KODMOB [/l CeNMbCKOXO3SIMCTBEHHBIX XMBOTHBIX T0 KOJMUECTBY OenKOB M

He3aMeHUMbIX aMUHOKHCJIOT.

[Tytn ynyunienys 6Mo10rnyecKoi MUTaTeIbHOM 1JeHHOCTH KOPMOBBIX O€/TKOB.

[TosyueHrie KOPMOBBIX O€/TKOBBIX TIPerapaToB M3 JPOXCOKEH.

OcobeHHOCTH MTPOM3BO/ICTBA OE/TKOBBIX KOHLIEHTPATOB M3 OaKTepHii.

[MTonyueHre KOPMOBBIX O€JTKOB U3 BOZOPOC/IEH.

[TomyueHre KOPMOBBIX O€/TKOB M3 MUKPOCKOITMYEeCKUX TPUOOB.

TexHOJIOrUM TT0/TyueHHsT BICOKOOeTKOBBIX KOPMOB K3 BereTaTUBHON MacChl PaCTeHUH.

10. TTuTaresibHBIe CBOWCTBA KOPMOBBIX O€NKOBBIX KOHIIEHTPAaTOB W3 JIPOXOKeH, OakTepwi,
BO/IOPOC/Iel, MUKPOCKOIIMYeCKUX IPUOOB, BereTaTMBHOM MacChl paCTeHHUN U OCOOEHHOCTH UX
TIpUMeHeHHs] B KOPMOTIPOW3BO/CTBe.

11. TIpeumyl1miecTBO MHUKpPOOHOJ/IOTHUECKOTO TIOMy4YeHUsI KODMOBBIX TIperapaToB He3aMeHUMBbIX
aMMHOKHWC/IOT ¥ BUTAMUHOB T10 CPABHEHUIO C UX XMMUUECKUM CHHTE30M.

12. .TexHO0/IOTMU MPOMBILIIEHHOT'O TIO/TyYeHHs] KOPMOBBIX TIperiapaToB JIM3UHA U TpUNTOdaHa?

W

OXND U A



13.
14.

15.
16.

17.

Kakue OMOTeXHONOTMUECKHe TIPUHIUIBI TIOJIOXKEHbI B OCHOBY TIOJy4YeHUsi OHWOMperapaTos,
oborartieHHBIX BUTaMUHaMy B2 u B12.

OCHOBHBIE MYTH y/IyYllleHUs KOPMOB MO COZIePKaHuI0 MOTHOLIEHHbBIX JIUTHA/OB.

OcobeHHOCTH OHMOTEXHOJIOTHY MOTyUYeHHUs] KOPMOBBIX JIMTTH/IHBIX IPEerapaToB.

depMeHTHbIe  MperapaTbl  MCIOJb3yeMble  NPU  KOPMJIEBHMM  pPa3/IMUHbIX  TpPyMn
CeJIbCKOXO035IHCTBEHHBIX )KUBOTHBIX C LIeJIbIO YIy4llleHUs] IePeBapUMOCTH KOPMOB 1 TTOBBILLIEHUST
BOCITPOM3BO/UTE/ILHOMN CITOCOOHOCTH.

buonoruueckoe feiictBue (epMeHTHBIX W MHKPOOHBIX TIpernaparoB, HCIOIb3yeMbIX B
JKUBOTHOBO/ICTBE.

KomnblomepHoe mecmupoeaHue (TCk):
Bbibepume o0uH eapuaHm omeemd.

ITponeccamu 6uoTpaHchopMany Ha3bIBAIOTCS PEeaKI[UH NPeBpalleHus B [[e/1eBOi
NPOAYKT C IOMOLIBI0 K/IeTOK )XUBBIX OPraHU3MOB

Heopranvnueckux BelecTs

AMUHOKUCIOT

+OpraHnyeckux BelecTsB

Hyk/1eMHOBBIX KUC/IOT

K nepBHYHBIM MeTa00/IMTaM He OTHOCATCH:

+AHTUOMOTUKHU

BuTtamunb!

Hyxkneotuzpl

AMUHOKUCIOTBI

K BTOpMYHBIM MeTabo/IMTaM OTHOCATCA:

KodepmeHTbl

OpraHnyeckye KUC/IOThI

+IIurmeHTHI

MoHocaxapuibl

Ji/is1 BOBHUKHOBEHHs MyTaluii MHTePeCyIOIUi I'eH A0/DKeH YBe/IMUUTHCA B
2 pasa

10 pa3

10 4 pa3

+107 pa3

O0BbekTaMu B 00ecrieueHUH CBEPXCHHTE3a 1e/1eBOr0 MPOAYKTAa AB/IAIOTC:
[TpupozHbIe MOKa3aTe/y IWTaMMOB

KneTku-myTaHThI

+K/IeTKU-MyTaHTHI € le)eKTaMu PeTPOMHIMOMPOBaHHUSI

KrneTku, cofeprkaliiyie KOHCTUTYTHUBHBIE (PepMeHTbI

MoHoK/10Ha/IbHbIEe aHTHTe/Ia M0/Iy4YalT B IPOU3BO/CTBE

[Tpu ppakLIMOHMPOBAHNM aHTUTE/T OPraHNU3MOB

®pakLMOHMPOBaHKeM JTUM(OLMTOB

+C 1oMOII[bI0 THOPHIOM

XVMUYEeCKUM CUHTe30M

AKTHUBHBIN W1, MPUMeHAeMbIH NPH 0YMCTKE CTOKOB OHOTEXHO/IOTHYECKHX MPOU3BO/ICTB,
3TO

CopbeHT

CMech MUKPOOPraHM3MOB, MOTyYeHHbIX FeHHO-WHXeHEePHbIMU MeTo/laMu
[ITTaMMBI-Z1eCTPYKTOPBI

+IIpUpo/iHbII KOMITJIEKC MUKPOOPTraHU3MOB

dyHKIHel ()epoOMOHOB ABJISIETCS

[TpoTuBoOOITyX0/€eBasi akTUBHOCTb

AHTUMHUKpPOOHasi aKTUBHOCTD

+/I3MeHeHVe NIOBe/leHUs1 OpraHn3Ma, UMeoLLero creliupuuecKuii peLientop
Tepmoperynvpytonjasi aKTUBHOCTb



Jlo6aB/ieHHe He3aMeHNMbIX AaMHHOKHC/IOT B PAlHOH )KMBOTHBIX YMEHBIIAET PacXo/
KOpPMOB Ha

0-5%

5-10%

+15-20%

25-30%

OcCHOBHOe NPeuMyI1ecTBO (hepMeHTaTHBHOH OMOKOHBEPCHH CTEPOU/OB Tepes
XHMHUYECKOH TpaHc(opMalMeil COCTOUT COKpallleHMH BpeMeHH npoijecca
[TonyyeHry IPUHLIMITMAIBHO HOBBIX COeIMHEHUH

+/130upaTe/TbHOCTY BO3JeHCTBYSI Ha OTIpe/iesieHHbIe (PYHKI[MOHATbHbIE TPYIITBI CTePOrza
L OCTYyITHOCTH peareHToB

CuHTe3e HOBbBbIE CTEPOU/IOB

OKOHOMHUYECKOe TMPeuMyLIeCTBO OHOTeXHO/IOTHYeCKOro NMpOU3BO/JCTBA, OCHOBAHHOr0 Ha
HMMOOU/TM30BaHHBIX 0M000BEKTaX, Mepe/ TPAJULHOHHBIM 00y C/I0B/IEHO
MeHbI1MMHY 3aTpaTaMu TpyZa

+MHOrOKpaTHBIM UCTIO/Ib30BaHeM OM000beKTa

YckopeHrieM TTPOM3BO/CTBEHHOIO TIpoLiecca

CTabM/IBHOCTBIO TIpOLiecca

BuocuHTe3 aHTHOMOTHKOB, HCII0/Ib3yeMbIX KaK JIeKapCTBeHHbIE BelllecTBa, 3¢ deKTuBeH
TO/IBKO Ha cpejax

BboraTeix ucrtounukamu docdopa

+BeHbIX MUTaTe/IbHbIMU BellleCTBaMU

boratbIx uCTOUYHMKaMH yriepoja

BoraTbIX HCTOYHHMKAMH a30Ta

Bo/IbIIMHCTBO NPUPOAHBIX AMUHOKHMC/IOT OTHOCUTCA K PAAY

A

B

D

+L

KomnieKCHbIH KOMIIOHEHT IMUTATe/IbHOMN Cpe/ibl, pe3K0 MOBbLICUBIIHI
NMPOU3BOUTE/TLHOCTD (pepMeHTaI[UM MPH MOTyUYeHHH NeHUIW/JINHA

Pucosast myka

+KyKypy3HbIi 5KCTpaKT

I'opoxoBast Myka

CoeBast MyKa

M3 acnaparuHoBO# KHC/IOThI CHHTe3UPYeTCs:

+JIu3uH, METUOHWUH, TPEOHUH

TpeonuH, TpunTodaH, TUPO3UH

JIW3uH, nerLyH, U301eULUH

APpruHvH, TIPOJIVH, CEPUH

Jiisi Ky/IbTHBUPOBAaHUSA IITAMMOB MUKPOOPTraHM3MOB NPH NMPOU3BO/ICTBe aMHHOKHC/IOT
HauboJ/1ee JOCTYMHBIM HCTOYHHUKOM YIJ/IepPO/ia sIBJISIeTCS:

®pyKTO3a

+I'nmroko3a

MasibTO3a

JlakTo3a

Cnoco0HOCTBHI0 K CHHTe3y 00/1aial0T:

+ABTOTPOdBI

'etepoTpodbl

JIutoTpodsl

[Tapatpodsi

Jinst npousBo/jcTBa Butamuna B (pubodiaBuH) HCIOIB3YIOT :

Baktepun

+I'pubsI

Pacrenus



Bopopocm

TexHo/10rHYecKum BO3ayX IA 0MOTEeXHO0/I0rHYeCcKoro MNpoOMu3BOACTBA CTEPU/IU3YHOT

+®unsTpoBaHNEM
AHTHOMOTHYECKUMH BelljeCTBaMU
Y®-06nyueHuem

Harpeanuem

AYKCI/IHBI — T€EPMHH, MO/ KOTOPbIM OG'I)EAI/IHHIOTCH CHEI_[I/I(l)I/l‘-IECKI/Ie CTUMYJIATOPHI POCTA

AXKTHHOMMLIETOB

+PacTuTenbHbIX TKaHeH

OyKapuoT

JKUBOTHBIX TKaHel

Jnsa npousBojcTBa Butamuna B 12 (nuaHoK00a/1aMu/]) MCI0/IB3YOT
+bakreprn

['pubbl

Pacrenus

Bopopocm

3epHo nMIeHUIbI 6eJHO AMHHOKHUC/IOTAMHU

Banun u neiuH

TpeoHuH u TpuntodaH

+JIU3UH U METHOHUH

JletityH ¥ heHUIaTaHUH

He3amMeHHMBbIe aMMHOKHC/IOTHI HanOo,/1ee cOa/IaHCHPOBAHbBI B 0e/IKax ceMAH
I'opoxa

Puca

+Cou

Kykypy3bl

B Poccuu Ha mepBoM 3aBo/ie 110 MPOU3BOJCTBY KOPMOBBIX /IPOXOKeH B KauecTBe
HCTOYHHUKA yIJIepo/ia UCIo/1b30Ba/iu

[Tpupo/HbIii ra3

+I1apadunbl HedTH

PacTuTesibHbIE OTXO/bI

CriupTsl

Ctapus Apo0/ieHUs SMOpHoreHe3a 3aK/IH0YaeTCA B
+ITOBTOPSIIOIIUXCS [Ie/IEHUSX 3UTOTHI

B03HMKHOBEHHH HOBBIX KJIETOK

[TproOpeTeHNH UHAWBHYaTbHbIX 0COOEHHOCTEH
CoxpaHeHuu reHOoTUrna

ITepBble APO0/IeHUsI 3UTOTHI MPOUCXOAAT BHYTPH
+ITpo3pauHoii 000/I0YKH TIPU OTCYTCTBHE POCTa
[Tpo3pauHoii 060/I0UKH C aKTUBHBIM POCTOM

Matku

Anunrka

Buosiornueckas nosTHOLEHHOCTH 0e/IKOB OMpe/e/sAeTCs
KonmuecTBOM aMUHOKHC/IOT

+KonuuecTBOM He3aMeHUMbIX aMUHOKHC/IOT
CoOoTHOIIIeHeM 3aMeHUMbBIX U He3aMeHUMbIX aMUHOKHC/IOT
CooTBeTCTBHEM 3Ta/IOHY hao

Kakoii /ekapcTBeHHbId mpenapaTr Co03/laH C HCIO0/Ib30BaHHEM MeTO0/I0B
UH)XeHepuu?

+WnTepdepon

[MenumnH

Tokodepon

Kopsasnon

KakoBa po/ib 6HOTeXHO/IOTHH B Ce/IeKLUU?

+/3MeHsieT CPOKU pa3MHO’KeHHsI OPraHU3MOB

reHHOH



V3mensiet ¢unorexHes

YckopsieT CPOKY BbIBeZleHUsI ITOPO/,
YcunrBaeTt CKOpPOCTb poCTa OpraHu3Ma
MoHOK/10Ha/IbHbIE AHTHTe/Ia 10/1y4al0T B NPOU3BO/CTBeE:
[Tpu ¢pakLMOHUPOBAHMM aHTUTE OPraHU3MOB
@pak1MOHMPOBaHUEM JTUM(OLIUTOB

+C momo1io ruopuoM
XUMUUECKUM CUHTE30M

IIpenmyiecTBaMy reHHO—MH)XE€HEPHOr0 HHCY/IMHA ABJIAITCA
+MeHbl11as1 a/l/1IepreHHOCThb
Bricokas urcToTa npoAyKTa

Bosnbias ctabuibHOCTH
Bricokast akTUBHOCTb

IIpenMyI1eCTBO MO/TyYeHHs BUOCTelU(PHUUECKHUX /I/Isl YeI0BeKa 0e/TKOB MyTéM
MHMKPOOHO/I0rH4ecKoro CHHTe3a

KauecTBO CbIpbs
OKOHOMUUYHOCTD

+CHSTHE 3THUeCKUX TTPob/ieM
CTabuIbHOCTD TTPOM3BO/ICTBA
Pa3paboTaHHasi TEXHO/IOTHSA MO/TyYeHUs] PeKOMOMHAHTHOI0 3PUTPOIOITHHA OCHOBAHA Ha

IKCIPeCCHH reHa
B k/eTKax Apookeit
B kneTkax pacTeHUi

+B Ky/nbType )KMBOTHBIX K/1€TOK

B keTkax 6akrepuit

Tab6mna 9 — Kpurepun oreHKH cOpMHUPOBAHHOCTH KOMIIETeHI{HI

KO,E[ 1 HaMMeHOBadHHe

Kputepuu otieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUHY (UacTu

WH/JYKaTopa KOMITeTeHILUH)
JOCTHKeHUS Ha 0a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHe
KOMIIETEHLIMH (YaCTH | COOTBETCTBYET OLeHKe COOTBETCTBYeT COOTBeTCTBYeT
KOMITeTEHLUH) «yIOBJIETBOPUTE/ILHO» | OLIEHKE «XOPOLIO» OLIeHKe «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oasita MaKCHUMaabHOT O MaKCUMaabHOT O
bania bania
(ITKoc-1) 3HaeT OCHOBHBIE T10 CyLeCTBY, TMPUHHAMAaeT aKTUBHOE
NA-1  nkec1 3HATh: | IOHATHSA U TEPMUHBI OoTBeuaeT Ha ydacTue B Xoze
Bronoriyeckue ¥ | OUOTEXHOJIOTHH. NIOCTAaBJ/IeHHbIE MpOBeJIeHUs
XO3ANUCTBEHHDIE BJIaJIeeT MaTepuaaoM | BOMPOCHI, HO MPaKTUYeCKOTr0
0COOEHHOCTH Pa3HBIX BU/IOB
o 10 TeMam JIOTyCKaeT 3aHATHUS, TIPABUJILHO
Ce/IbCKOXO03AMCTBEHHBIX
SKUBOTHBIX. JWICLIUTUIMHBI, HO HETOUYHOCTH TIpU oTBeyYaeT Ha
UI-2 1Koc1 YMeTs: | UCIIBITBIBAET aHanuse MOCTaB/IeHHbIE
Iosb30BaThCs 3aTpyJHEeHUs B MIOMCKe | UH(QOpMaLUU J/1s1 BOIIPOCHI, 3HaeT
3/1eKTPOHHBIMM Y aHa/nse peleHus pe3y/bTaThl
HH(OPMALMOHHO- uHbOopMaLUH /1S MOCTaB/IEHHOU MOC/IeTHUX
dHa/TUTUYeCKUMHA v
peleHust 3a/lauu, BiajeeT JOCTH>KEHUM HayKU B
pecypcamy, B TOM UHCIIe .
TPOGUTLHBIME Gasamu | [TOCTABJI€HHOM 3a/jaul; | HaBbIKAMU obmnactu
[JaHHBIX,  TIPOrpaMMHBIMU chopMHEHI/Ie JKUBOTHOBO/CTBE,
KOMIIIeKcaMu  1ipi  c6ope JOOKYMEHTOB MOyKeT paboTaTh U
HCKOAHOH HMH(OpMAIFH ¥ yCTaHOB/IEHHOM oTbupath
Tpu pa3paboTke
bopmbl Heo0X0IUMY10

TeXHOJIOTUM COjIep>KaHusl U
pa3BejieHust
Ce/IbCKOXO035IMCTBEHHBIX
>KUBOTHBIX

MN-3 nkoc-1 Biagers:

vH(}OopMaL1Io U3
HayYHbIX )KYPHaJIOB U
MoHorpaduii




KoHTposb peanusanmu
pa3paboTaHHbBIX MJIAHOB U
TeXHOJIOTUI CoZlep KaHUs U
BOCITIPOU3BO/ICTBA
Ce/TbCKOXO35IICTBEHHBIX
JKUBOTHBIX

Tema 8. MukpoOuoTexHo10rusi 1 6100€30MacHOCTD

Bomnpoce! s onpoca:

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

2. CyIIHOCTb reHeTHUeCKOTO PHCKa M BO3MOXKHOM OTTaCHOCTH B OMOMHKeHEepHH.

3. 3ajaud ¥ OCHOBHBIe HarpaBJieHUsl TOCY/apCTBEHHOI'O peryJvupoBaHus B 06sacTu
reHHO-MHKeHePHOM /IesiTe/TbHOCTH.

4. Kputepurd ¥ TIOKa3zatemn OM00OE30MacCHOCTH TIPUMEHSIFOTCS B OHOTEeXHOJOTHH U
OMOVH)KeHepHH.

5. 3aKoHbI, TIOCTAHOBJIEHUS] TIPaBUTE/NLCTBA U [Jpyrde HOPMATHBHO-TIPDABOBbIE aKTHI
MIPUHATHI B Hallled cTpaHe B 00/laCTH OMOTEXHOJIOTMM, TeHHO-WH)KEHEPHOU [esiTe/TbHOCTH U
6robe3omnacHOCTH.

6. 3amauM cTaHZApTU3ALMM W CepTUQUKALUKM TpoAykimd (yciyr) B objacte
reHHOWH)KeHEePHOU JIesITe/IbHOCTA ¥ OM00e301TacHOCTH.

6. TlopsinoK, TpefyCMOTPeHHBIN 3aKOHAMU W TIOCTAaHOBJIEHUSIMUA TIPAaBUTEbCTBA TIPH
rOCYJApCTBEHHOM perucTpaliid TeHHO-WH)KeHepHO-MOJU(HUIIMPOBAHHBIX OPraHMW3MOB U
TMO/TyYaeMbIX U3 HUX HOBBIX IMHIIEBBIX MTPOAYKTOB B Poccuiickoit @enepanyu.

7. Oco0eHHOCTU CUCTeMBbl TOCY/JapCTBEHHOTO peryJupoBaHUs | obecrieueHuUs
6106e30MacHOCTY TIpY TeHHO-UHXKeHepHoH AeaTenbHOCTH B CIITA.

8. TIpuurHBI U KaKOBO COZiep>KaHue 00IeCTBEHHOTO MPOTeCcTa MPOTHUB OMOWH)XeHepUH B
mupe u Poccum.

9. IlyTtu npeofoneHyst OTCTaBaHUsI OMOTEXHOJIOTUU, OMOWH)XeHepyUr 1 61M00e3011acHOCTH
B Poccun.

10. Buoras v MeTO/ibI €ro MoyuYeHus..

11. TTpouecch! Aerpajaiii HaBO3a U IPYTUX OPraHUUeCKUX OTXOZOB TPH WX KOHBEPCHU
B Ouoras.

12. OcHoBHBIe TpeOOBaHMSI K CyOCTpaTy M yCI0BuUsi 00pa3oBaHust Ororasa.

13. OcHoBHbIe ¢Gu3HMYeCcKre CBONCTBA OMoOTa3a ¥ BO3MOXXHOCTH €r0 WCTIOb30BaHUSI Ha
TIPOU3BO/ICTBEHHBIE U OBITOBBIE HYKAbI.

14. KomuecTBo O61orasa moay4yaeMoro rpyu aHa3poOHoOl nmepepaboTKe HaBo3a.

15. OT/inurie cOPO>XXKEHHOT0 HaBO3a OT HATUBHOTO.

16. OcHOBHBIE TUIBI OMOTa30BbIX YCTAHOBOK M MX Ha3HAUeHHe.

17. OueHka ¢u3MUeCcKUXx CBOWCTB Ouoraza B CpaBHEHHWU C JPYrUMU BHJAMHU
SHEPrOHOCUTEJIeH.

KomnblomepHoe mecmupoganue (TCk):
Bbibepume o0uH eapuaHm omeema.
ITog MHKPOCKOIIOM 3aMeTHO, YTO B KJ/IETKe pa3pylleHa 000/10UKa A/ipa, KOPOTKHe
XpPOMOCOMBI B BH/le OyKBbI X paBHOMEPHO pa3MelleHbl 1Mo Bcell KiaeTke. Ha kakoit
CTaJ UM Jie/IeHHs] HAXOJAUTCH KjeTKa?
[Tpodasza
Nurepdaza
+ Mertada3za
Tenodasa
C noMoub0 MUKPOMaHHUIYJ/ISATOPA U3 K/IeTKH yAaauau Komiviekc I'onbpxu. Kak 3To
CKa)XKeTcsl Ha Jla/IbHeHIIIel )KU3He/|eATeIbHOCTH K/IeTKH?
Hapymmrcs npouecc mutosa
+ Hapymmrcsi o6pa3oBaHue TM30COM, UX CO3peBaHUe U BbIBOJ, CEKPETOPHBIX
MPOJYKTOB K/IeTK!




Hapymmrcst ob6pa3oBanre pubocom u cuHTe3 6ekoB

Hapy1aTcs riporjecchbl SHepreTHyeckoro ooMeHa

C nomMoIbI0 MIaTesisi ¢/{eJIaH COCK00 C/IM3MCTOH pra. B Hepa3pyleHHbIX INMUTe/THATbHBIX
KJ/IeTKaX OKpalIeHHOr0 Ma3Ka X0poII0 BH/HbI OBa/IbHbIE siipa, HEOAMHAKOBbIE 110
pa3mepy. Kakum nmyTrem nNpoucxousio fejieHue 3TUX K/IeTOK?

Muto3

Meiio3

IIu3oronus

+ AMUTO3

Mukpoopranu3mbl, KOTOpPbIeé 0THOCATCA K NPOKAPHOTaM, UMET TaKue CTPYKTYPbI:
MwuTOoXO0HIpUA

+ Hykneoup,

XJ10pOoruIacThl

OH/I0II/Ia3MaTUYeCKUU PeTUKYJIyM

Ha rucronoruyeckomM npenapare BHAHA cOMaTHYecKasi K/IeTKa 0bIKa, HaXo/JsAIasACHa B
MeTtadasze MUTOTHUECKOro AeneHusi. CKOJIBKO XpOMOCOM BXOAMT B cocraB MeTada3Hoi
IUIaCTUHKH, YUYUTHIBAfA, UTO KaXK/Aas XpOMOCOMa CO/JepP)XUT [Be CeCTPUHCKHe
XpoMaTH/bI?

46 xpomocom

92 XpoMOCOMBI

+60 xpoMocom

30 xpomocom

B nuTaTtenlbHYH cpejly C K/IeTKaMH, CHOCOOHBIMH K /ie/IEHHI0 MUTO030M, BHeCEH THMHH
C Pa/H0AaKTHBHOM MeTKOI. O ueM MOKeT CBH/IeTe/IbCTBOBATh 0OJIbIOe KO/JIHYECTBO
THMHHA, KOTOPbIH BbIABJ/ISAETCS B A/ipax K/IeTOK BO BpeMs paAnoaBTorpaduueckoro
hccaegoBaHusA?

O MasioM KoJIM4yecTBe K/IeTOK, KOTOpble HaX0JATCsl B MHTep(dase

+ O 0O/BLIOM KOMWYeCTBe KJIeTOK, KOTOPble HaxXO[STCS B CHHTETUUYECKOM IepHo/e
rHTepdasbl

O 60JIBIIION MUTOTHYECKOW aKTHUBHOCTH

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

OjHoM M3 NMPUYMH caMopa3pylleHHe K/IeTOK XPAIlja MPU 0CTeonopo3e Ha KJ/IETOUHOM
YPOBHe fIB/IfeTCs pa3pyllieHHe CTPYKTYPbI 0/JHOr0 U3 opraHou/ioB. Uro 310 3a opranouj?
Komrminekc I'ombmxm

KrneTouHbili 1jeHTp

+ JIusocoma

MutoxoH pus

IToc/ie MUTO3a B A0UEPHHX KJ/IETKAX OT/JAe/IbHbIE OpraHe/ibl 00pa3yTcs de novo, Apyrue —
TOJIBKO MYyTeM Y/IBO€HHsI CyHIeCTBYHIOIIMX. YKa)XKuTe, KaKue U3 Mpe/CTaB/IeHHbIX HUKe
HMEIOT CMIOCOOHOCTH K CAaMOY/JBOEHHIO:

Pu6ocoMbl

[TnacTMHYaTHI KOMILIEKC

OHJIoM/1a3MaTruyeckasl CeThb

+ MUTOXOHpUU

JNs yCHemiHoro omn/iofj0TBOpPeHHsi Heo0X0JuMo, UTo0bI MPOM30ILIa AaKPOCOMHAsA
peakuusi, BCIeICTBHE KOTOPO#i A/Ipo CliepMaTo301/ia MOMNa/jaeT B cepeiMHY ANILia.
Ha3oBure opranesuty, KOTopasi i(pMHUMaeT HauOo ibIlee yyacTie B 00pa3oBaHuM
aKpOCOMBI:

Pubocoma

MutoxoHapust

+ Kommnnekc I'onbaxu

KrnerouHsiii LjeHTp



Ha KynbTypy omyxo/ieBbIX K/IETOK IO/[€fiCTBOBA/IM KOJIXHI[HHOM, KOTOPBIi 0/IOKHpyeT
CcUHTe3 0e/IKOB-TYOy/THHOB, 00pa3ymounux BepeTeHO AeneHHs. Kakue >Tambl
KJIETOYHOT0 IWK/a Oy/AyT HapyLIeHbI?

+ Muro3

G-HyJIeBOM TIepuo[,

[TocTCUHTETHUYECKU TTepHO]]

CHHTeTUUeCKUM NIepuoy,

depMeHTHI B KJ/IeTKe pa3MelleHbl B OpraHe/ulax TaKuM 00pa3oM, UTO OHH
ofecrieunBaOT BBINIO/THEHHEe (DYHKIUH ompe/eeHHbIX opraHe/l. HazoBure, Kakue
(hepmeHTBI pa3meliieHbI B IU30COMaX:

@depMeHTBI CUHTe3a )KUPHBIX KUCJIOT

+ I'naponasel

depMeHTHI CHHTe3a be/Kka

@®epMeHTbI CUHTEe3a MOUEBHHBI

Ha nipoTshkeHuM XKU3HHU (0T Je/IeHusI {0 rude/in) KjieTKa HaX0/JUTCA Ha pa3HbIX ¢a3ax
KJIETOYHOT0 [{UK/Ia — nHTep(a3a nepexoaut B MuTo3. Kakoii 6e/10k BhipabaTbiBaeTcs B
KJ/IeTKe U peryJMpyeT BCTyI/IeHHe K/IeTKH B MUTO3?

+ HukivH

Kepatun

BumenTuH

Ty6ymuH

IIuToXMMHUUYeCKMM HCC/Ie/J0BaHNEM BbISIBJIEHO BBICOKOE CO/iep)KaHHe B [IMTOIIa3Me
rupoMTuYeckux pepMeHTOB. O0 aKTUBHOCTH KAaKHX OPraHe/l/I M3 MepeuyrCIeHHbIX
HI)Ke CBH/IeTe/IbCTBYeT 3TOT (hakT?

KnetouHoro uieHTpa

OH/011/1Ia3MaTUYeCKOro peTUKY/IyMa

+ JIuzocom

MuwuToxoH pyii

Ha s/1eKTpoHOrpaMMax K/1eTOK NeyeHH KPbIChI X0POIL0 3aMeTHbI CTPYKTYPbl OBa/IbHOM
¢opmbl, JByMeMOpaHHbIe, BHyTPeHHsIs MeMOpaHa KOTOPbIX o0pa3yer Kpucthl. Kakue
3TH OpraHe/uibI?

[Tepokcucomel

+ MuToxoH1pUn

LeHTpOCOMBI

JIn3ocomel

Bo Bpems u3yyeHus (a3 MuTo3a B KileTKax Kopellka JyKa HaljeHa K/leTKa, B
KOTOPOU CUPa/IM30BaHHbIe XPOMOCOMBI JI&KAT B IKBAaTOPHA/ILHOM MJIOCKOCTH, 00pa3ysi
3Be3ay. Ha kako# craguu MuTO03a HaX0ANTCA KaeTKa?

+MeTada3zbl

[Tpoda3sl

Wurepda3sbl

Tenodasbl

CorsiacHO IpaBu/1y MOCTOSIHCTBA YMCJ/IAa XPOMOCOM AAJIsl KXK/0r0 BU/A )KUBOTHBIX
XapaKTepHO onpejie/ieHHOe ¥ NIOCTOSTHHOEe KO/In4ecTBO XxpomocoM. Kakoi mexaHusm
o0ecneurBaeT 3TO CBOVCTBO MPH MO/JI0BOM Pa3MHO)XeHUH ?

Mwto3

+ Metio3

Tpancnanus

LIuTokrHe3

Cpesu MeMOpaHHBIX OpraHe/UI K/IeTKH BBIJe/IAIOT OAHOMeMOpaHHbIE H
AByMeMmOpaHHble. Kakue opraHe/Uibl UMeOT AByMeMOpaHHOe CTpoeHue?
MurtoxoHpuy, anrmapar ['onbmxu

KrnetouHslii 11eHTp, pub0COMBI

+MUTOXOH/IpUM, T/IACTU/bI

Armmapat I'onbmku, puboCOMBI



Hauanoch MuToTHUECKOE Ae/IeHHe AUIJIOMAHOM COMAaTUYeCKoM K/eTKi. X0 MHTO03a
HapyLIW/ICcA, ¥ o0pa3oBajach OJHOsM/epPHasA Mo/MIUIONHasA KieTka. Ha kakoi craguu
MHTO3 ObLI MpepBaH?

[Tpodasa

Tenodaza

+AHadaza

Mertadasza

B k/1eTke HapyIeHa CTpyKTypa pudocoM. Kakue npounecchl mocTpajaoT npexje Bcero?
CHHTe3 HyK/IeMHOBBIX KUC/IOT

+CuHre3 Oenka

CuHTe3 yrieBooB

CuHTe3 JIMIU/I0B

Comaruueckass AMIUIOM/HAs KJjeTKa BCTyNWIa B MHUTO03, HOPMa/bHbIH XOJ KOTOpPOro
Ob1 mpepBaH KoaxunuHoM. Ha kakom 3Tame OyAeT mnpepBaH mponecc MHTO03a, H
KaKoi XpOMOCOMHBIN Habop OyseT MMeTh 00pa3oBaHHoOeE SIAPO?

Amnadasa, 2n

Anadasa, 4n

+Mertada3za, 2n

Mertada3a, 4n

OpraHe/1a K/IeTKH HMeeT COOCTBeHHYI O0e/10KCHHTe3upywinyio cucreMmy. HazoBure ee:
Arnmapat I'onbmxu

JInzocoma

OH/0T1/Ia3MaTUYeCKU PETUKYIyM

+ MuTtoxoHpus

IIpoaykThl 00MeHa BBIBOJATCS M3 KJIETKH 4Yepe3 KoMiuleKc I'o/ibpKH B pe3ysbTarte
CoeJUHEHHs ero MeMOpPaHHOI CTPYKTYPbI C HApY>KHOH CTPyKTypoi. UTo 370 3a mponecc?
Ocmoc

Hucddysus

OHIOLMTO3

+ DK30L1UTO03

B Ky/abType TKaHe#l s/lepPHBIM H3/IydeHHeM TMOBPeX/eHbl AAPBINKH siiep. OOHOB/IeHUE
KaKHX OpraHe/ul B IUTOIUIa3Me K/IETOK CTAHOBUTCS MP00/1eMaTHYHBIM?

+Pubocom

—JInzocom

—Kowmmnekca I'onbmpxu

—MukpoTpybouek

Bo BpeMsi MHUTOTHYECKOro Je/ieHHsl K/IeTKH HCC/Ie/[0BaTeI0 YAA/I0Ch Habmwaars ¢a3sy,
KOI/la OTCYTCTBOBa/IM 000/10UKa si/jpa U SA/PBIIIKO, I[E€HTPHOJHM PacHo/I0OKW/IACh Ha
MPOTHBOIOJ/IOKHBIX MOTIOCaX K/IETKH, a XPOMOCOMBI UMe/IH BH/| K/Iy0OKa HUTeH, CBOOO/HO
pasMellieHHbIX B puTomsasMe. Ha Kakoil CTaju¥M MHUTOTHYECKOrO0 IIMK/Ia HaXOAUTCS
KJ/IeTKa?

+I1Ipoda3ssl

Anadasbl

WuTepdasnl

MeTada3zsl

ITogONBITHBIM JKHBOTHBIM HA TMPOTSDKEHUH 24 CYyTOK BBOAWIM CO/IH  TSDKEIBIX
MeTa/UI0B. V3yueHue mpenapaTroB MNeueHH TMOJ YTeKTPOHHLIM MHKPOCKOIOM BBISABH/IO
AeCTPYKLIUI0 MHUTOXOHApuil B remaropurax. C 0oibmIoH yBepeHHOCTBI) MO)XKHO
yTBepK/aTh, YTO B renaTolUTax HapylmeHbI NPOLecchl:

CunTe3a beska

+3HepreTryeckoro oomMeHa

’KupoBoro obmeHa

CuHTesa yrieBo0B



B nuTOoreHeTHYecKoM J1a0opaToOpMU HCCIEJ0BA/IM KAPHOTHII 340pPOBOro 0nika. beuio
YCTaHOBJIEHO, YTO ero coMaTH4YeCcKHe KJIeTKH cojepxat 60 xpomocom. Kakoe KosinuecTBo
ayTOCOM CO/IepP)KUTCH B ero COMaTHYeCKHX KiieTKax?

60

30

+58

46

YcraHoB/1IeHO, UTO KapUOTHI JIOWIAJU NpeAcTaB/ieH 64 AByXpoMaTHJHBIMH
xpomocomamu. Ha kakoii ctauu MuTo3a onpejesieH KapuoTun?

Tenodaza

+ Metada3za

[Tpometacdasa

Anadasa

KieTky /1a00paTopHOro >XMBOTHOIO MOABEPIVIM H30BITOUHOMY PEHTTeHOBCKOMY
00,1yuenuio. B pe3ysibTare o0pa3oBauch 0eikoBbie pparMeHThI B uToIvia3me. Kakoi
OpraHoM/ KJ1eTKH IpUMeT yyacTHe B UX YTHU/Iu3alun?

KreTouHbIi 1[eHTP

Kowmrmnekc I'onbxu

+JI130COMBI

OH/J0I1/1Ia3MaTUYeCKU PETUKYIYM

ITocsie ucceoBaHuA KapuoTuma BbhiABHW/IM 60 xpomocom. OgHa U3 xpoMmocoM 1-ii mapbl
Oblla J/ITMHHee 00BIYHOW BC/IEACTBHE NMPUCOEAMHEHWs K HeH YacTH XPOMOCOMBI M3 29-H
napsl. Kakasg myranusa umeer MecTo?

Henerys

NuBepcus

+TpaHciokanus

Hynnvkanys

B rucrosormueckoM — mnpemnapare, OKpAallleHHOM  JKe/Jle3HbIM IeMaTOKCU/IMHOM,
nmpeJCcTaB/ieHa KJ/eTKa raHTe/qeo0pa3Hoii  ¢opMbl, B M0/JI0CaX KOTOPOM BH/HBI
CIMpaau3oBaHHbIe XpOMOCOMBbI. B Kakoi ¢a3e K/1eTouHOro MK/Ia HaX0AUTCSA KIeTKa?

B anadasze

B npocase

+B tenodase

B unTepdaze

B kiietkax uenoBeka mnpu (u3NuecKod Harpy3ke pe3K0 YCH/IMJICA MPOIjecC CHHTe3a
AT®, KoTOpbIN NPOUCXOJUT B:

JInzocomax

+MUTOXOHPUAX

Komrmnekce I'onbmxu

Pubocomax

ITocsie Bo3peiicTBUA MyTareHa B MeTa()a3HoM N/IaCTUHKE BHIAAB/IEHO HAa TPH XPOMOCOMBI
MeHbIlle HOPMbI. YKa3aHHas MyTaljusi OTHOCHTCA K:

Tpancnokaiymn

NuBepcuu

[Tomurennn

+ AH3yruionuu

B pactymux TKaHfIX OpraHu3Ma ue/ioBeKa HelnmpepbIBHO CHHTEe3UPYIOTCs cnenuduuecKkue
KJIETOUHBbIe 0e/TKH. JTOT MpoLecc MPpouCcXo Ut O1aroaps padore:

JInzocom

+Pubocom

KnerouHoro nenrtpa

Appeiika

Kierka sAMYHMKA HaxoAuTcs B S-mepuoje uHTepdasbl. B 3T0 Bpemsa nmpoMcxour:
Crnivpanuvsauysi XpoMOCOM

+ Pervmkarusa JTHK



Hakonnenve AT®
[enenue xpomocom
OoreHe3 e/ IMTCA HAa TPH NepHO/a: Pa3MHO)KeHHe, POCT U co3peBaHue. KjieTku, KoTopbie
BCTYIIW/IH B N1EPHUOJ, POCTA, Ha3bIBAKOTCA:
Ooronuu
+ IlepBUUHBIE OOLIUTHI
Aneknerka
BTopuuHbie 0OLUTBI
Ha kjieTKy mnojeiicTBOBa/M BelleCTBOM, KOTOpOe BbI3Ba/i0 HapylleHHe I{eJIOCTHOCTH
MeMOpaH in30coM. UTo MOXKeT MPOU30MTH C K/IeTKOH BC/Ie/[CTBHE 3TOro?
Cnenmanu3anys
Ouddepenumarys
PasmHOXeHue
+ABTON3
B jguarHocTuke XpPOMOCOMHBIX 00/1€3HeH C Ie/IbI0 U3YyUYeHHs KapHOTHIIA Ha KYJIbTYpPY
KJ/IETOK BO3/|eMCTBYHT KO/IXUI[UHOM — BellleCTBOM, pPa3pyulIialoniuM BepeTeHo AeneHus. Ha
KaKo# CTafiud MUTOTHUYECKOr0 LUK/Ia U3y4yaloT KapuoTum?
Tenoda3ssi
[Tpodasbl
+MeTtacassl
Anadasbl
MuTOTHYECKHI LUK/ — OCHOBHOHW KJ/IETOUYHBIN MeXaHH3M, KOTOPbIi  o0ecreuynBaeT
pa3BUTHEe OPraHU3MOB, pereHepanil0 U pa3MHOXeHHe. IJTO0 BO3MOXKHO, NOCKOJIbKY
0/1arojjapsi TaKoMy MeXaHH3MYy 00ecreunBaeTcs:
Kpoccunrosep
+ PaBHOMepHOe pacrpeeneHre XpOMOCOM MeXy J0UepHUMU KleTKaMu
HepaBHOMepHoOe pacripeziesieHrie XPOMOCOM MeXAY JOUYePHUMH K/IeTKaMHU
V3MmeHeHe TeHeTHYeCcKoW WHGMOpMaLUn
TpaHcKpunnusa B KJ/leTKe NMPOUCXOAUT B yuyacTKax dyxpomaruHa. Kakue u3MeHeHus1 B
HUTOI/Ia3Me K/IeTOK BO3HMKAKT B C/lyuae yBeJIMYeHHs KO/IMUecTBa 3yXpoMaTHHa?
Bo3spacraet fj0/11 arpaHy/IipHOM 5H/|0MIa3MaTUYeCKOM CeTH
YMeHbl11aeTcsi aKTUBHOCTh K/IETOUHOTO LIeHTpa
+ Bo3pacTtaeT Ko/im4ecTBO prbocom
Bo3pacTaet akTUBHOCTB JIM30COM
Ha snekTpoHHoi ¢oTorpadum KieTKyd 3aMeTHbI MAaKPOMOJIeKY/Ibl, KOTOPbIe CBA3bIBAIOTCH
co creruUUeCKMMH PelenTopaMy Ha TOBEPXHOCTH I/Ia3MaTHUYeCKOo#i MeMOpanbl. Kakum
MyTeM OHM NMONajaT B KJ/IeTKY?
Uepe3 MOHHbIE KaHAJIbI
+ bnaropaps sH0LUTO3Y
[TyTem macCMBHOrO TpaHCHOpTa
Bnaroyapst paboTte HaTpuii-KaIMeBOro Hacoca
Tematuka pedepaToB

Posib BBIJAIOIIUXCS YUEHBIX B PA3BUTUH OMOTEXHOIOTHH.

CocTosiHM€ U TIePCIIeKTHUBBI Pa3BUTHS «bOenoi» buotexHonoruv B P u mupe.
CocTosiHMe U TepCIeKTHUBbI Pa3BUTHsL «KpacHOW» 6uoTexHosioruu B PO u mupe.
CocTosiHM€ U TTePCIIeKTUBBI Pa3BUTHUS «3eJIEHOW» OroTexHo/oruu B PO u mupe.
CocTosiHre U TepCTeKTUBbI Pa3BUTHS «Cepoi» OroTexHonoruu B PO u mupe.
CocTosiHM€ U TIePCIIeKTUBbI PA3BUTUSI «CUHEH» OuoTexHomoruu B PO u mupe.
Vcnonb3oBaHre COBpeMeHHbIX OMOTEXHOIOrMUeCKUX METO/IOB B IJIeMeHHOU paboTe ¢
JKUBOTHBIMU.

Nk wWwhE

8. CoBpeMeHHbIe MeTO/Ibl BOCIIPOU3BO/CTBA KUBOTHBIX.
9. JHK-nuarHocTuka B KUBOTHOBO/CTBE U BeTePUHAPUU.
10.  Moseky/isipHO-TeHeTHYeCKe MeTO/Ibl JUarHOCTUKY MH(EKIIMOHHBIX O0/e3Hel.

11. MapkepHas ce/eKLUs B JKUBOTHOBO/CTBE.



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

13. Aparnrauys metoga ITLP gnst BeisiBneHust nonmuMmopdusma JJHK MukpocateniuroB y
JKAUBOTHBIX Pa3HbIX BUJIOB.

14.  Wcrnonb3oBaHWe peKOMOMHAHTHBIX MUKPOOPTaHU3MOB [IJis TIOJTyYeHUsi aHTUOMOTHKOB
15.  IlepcrnieKTUBBI UCIIOIb30BaHKS TPAHCTeHHBIX JKUBOTHBIX

16.  IlepcnektuBbl ucronb3oBanus I'MO

17.  Co3paHue M CKPUHUHT TeHOMHBIX OMOIMOTeK

18.  Cucremsl JJHK-guarHocTuku

19. Xwumuueckuit cuHTe3 JTHK

20.  Merozbl MMMYHOAUArHOCTUKU

21. BO03MOKHOCTH CHHTe3a BTOPUYHBIX MeTabOIMTOB CYyCIIeH3MOHHOM KY/IbTYPOM K/IeTOK
22.  Hcnonb3oBaHue W30/MPOBaHHbBIX MPOTOIIACTOB B (PyH/jaMeHTaIbHbIX UCC/IeJOBAaHUSX U B
CeIbCKOM XO03SI1CTBe

23. KpuocoxpaHeHue reHO(OH/1a )KUBOTHBIX

24.  buonoruueckvie TeXHOJIOTUU U pellieHre SKOJIOTHUeCKUX rpobsiemM

25.  OuucTKa BOJpI C TOMOIIbI0 OMOIOTMUECKUX TeXHOIOT UM

26.  Vcnonb3oBaHue OMOOTMUECKUX TeXHOJIOTHI TTPU MOHUTOPHUHI'® OKPY>KAIOL[el Cpe/ibl
27.  buogerpazaius KCEHOOMOTUKOB

28.  Cunte3 Oe/lka Ha UMMOOW/IM30BaHHBIX PHOOCOMax

29. Vcnonb3oBaHWe MIMMOOWIM30BaHHBIX ()ePMEHTOB B ITPOMBIILITIEHHOCTH

30. Hcnonb3oBaHre UMMOOUIM30BaHHBIX (DEPMEHTOB B Me/IUL[HE.

31.  Buosoruueckuie 100aBKH B MTUILEBOI MPOMBIIIIEHHOCTH

Ta6mna 10 — Kputepuu oneHKH copMHPOBAaHHOCTH KOMITETEHIMI

Koz v HaumeHOBaHue KpuTepuu olieHrBaHus CHOPMUPOBAHHOCTH KOMITeTEHI[MH (UacTH
WHAMUKATOopa KOMIETEeHLUH)
JIOCTHKeHUs Ha 0a30BOM ypOBHe Ha TOBbILLIEHHOM YPOBHe
KOMIIETEHLIUM (YaCTU | COOTBETCTBYET OLIeHKe COOTBETCTBYyeT COOTBETCTBYeT
KOMITeTEHLIUU) «yZIOBJIETBOPUTE/ILHO» | OLIEHKe «XOPOIIO» OL|€HKe «OTJINYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCUMaJibHOTO Oasiia MaKCHMaJIbHOT O MaKCHMaJIbHOT O
Gamna Gana
(ITKoc-1) 3HaeT OCHOBHbIE 0 CyLIeCTBY, TPUHUMAaEeT aKTUBHOE
NA-1  1nKee1 3HATH: | IOHATUA U TEPMUHBI OTBeuaeT Ha yyacTue B Xoze
Buonoruyeckue ¥ | GHOTeXHOJIOTHH. MOCTaB/IeHHbIe MpOBeleHusI
XO3AUCTBEHHBIE BJIa/Ie€T MaTepHasioM | BOIIPOCHI, HO MIPAaKTUUYECKOI'0
0Cc0OEHHOCTH Pa3HBIX BU/IOB
o 0 TeMaM JIOTyCKaeT 3aHSATHS, IPABUJIHO
CeJIbCKOXO034AMCTBEHHBIX
SKUBOTHBIX. JUCLMIUIMHBL, HO HeTOYHOCTH IpU OTBeuaeT Ha
UI-2 1iKoc1 YMeTs: | UCIIBITHIBAET aHasuse roCTaB/IeHHbIe
[Tosb30BaTHCS 3aTpy/JHEeHUs B MOMCKe | UHPOpMAaLUU Ji7Is BOIIPOCHI, 3HaeT
3JIEKTPOHHBIMU M aHa/u3e pelieHus pe3y/ibTaThl
HH(OPMALOHHO- vHbOopMaryy st [IOCTaB/IeHHOM MOC/Ie THUX
dHa/IMTUYeCKNMH o
pelLieHus 3a/lauu, BiajeeT JOCTH)KeHUM HayKu B
pecypcamu, B TOM UHCJIe .
NPOGUIEHBIMM Gasamu | [TOCTAB/IEHHOM 3a/jaul; | HaBbIKAMU obmactu
AaHHBIX,  TIPOrpaMMHBIMU OQ)OpMJ'IEHI/Ie JKMBOTHOBO/JCTBE,
KOMIIeKCaMu  TIpi  cbope JIOKYMEHTOB MOyKeT paboTaTh U
UCXOAHOH  MHpOpMALUK 1 yCTaHOBJIEHHOM oTOupaTh
npu pa3paboTke
dbopmbl He00X0IUMYHO
TeXHOJIOTUH COJep>XaHusd U
pasBe/ieHus MH(OPMaLHIO 13
Ce/IbCKOXO03SIMCTBEeHHBIX HAYUHBIX )XyDHaJ/IOB U
JKUBOTHBIX MOHOFpa(bI/Iﬁ
W/I-3 nKoc-1 Bnazjets:
Kontposns peanuzanymn
pa3paboTaHHbBIX TJIAHOB U
TeXHOJIOTHH COJIepKaHus U




BOCTIPOM3BO/ICTBA
CebCKOX03SIMCTBEeHHBIX
JKUBOTHBIX

2 OHEHUBAHUME ITMCBbMEHHBIX PABOT CTYJEHTOB, PETJIAMEHTHUPYEMBbBIX
YYEBHBIM IVIAHOM
[TucbMeHHbIe pabOTHI TIO0 AAHHOW AUCLIUMTUIMHE Y4eOHBIM IJIaHOM He TIPeJyCMOTDPEHBI.

3 OITPEJIEJTEHUE PE3YJIBTATA ITIPOMEXYTOUYHOMN ATTECTAIIUN
dopma NpOMeXyTOYHOW aTTeCcTalyy 0 JUCLIUIUIMHE 3K3AMEH.
OLIEHOYHBIE MATEPUAJIBI I CPEJICTBA JIJIf1 TIPOBEPKY C®OPMMPOBAHHOCTH
KOMIIETEHLIVM

[IKoc-1 YnpaBieHHe TeXHO/JIOTUYECKUMH NPOLIECCAMHU CO/iep)KaHUSA U BOCIPOU3BOACTBA
Ce/IbCKOX03ANCTBeHHBIX )KUBOTHBIX

3ajaHus 3aKpPbBITOr0 THUIA:

1. Bo BpeMA MHTOTHYECKOI0 [e/eHUsl K/IeTKH HCC/IefA0BaTe/II0 yAa/I0Ch Ha0/I04aTh
¢da3y, Korga oTcyrcTBOBa/iM 000/I0YKa siApa W SAPBIMIKO, LeHTPHO/IH
Pacno/IOKUIMCh Ha NMPOTHUBOIMOJIOKHBIX MOJIIOCAX KJ/IETKH, a XPOMOCOMbI MMe/IH
BUJ K/IyOKa HUTe#, CBO0OOJHO pa3MelleHHbIX B nuTomsia3me. Ha KakoW craguu
MHMTOTHYECKOTI'0 I{UK/Ia HAX0/JUTCA K/1eTKa?

+ITpoda3ssl

Amnada3zbl

Nurepda3sbl

Mertaca3sbl

2. Kierky /1a00paTopHOro >XHBOTHOTO MOABEPI/IM H30BITOUHOMY PEHTT€HOBCKOMY
o0/1yuenuro. B pesysbrare 06pa3oBaiuch 6e/1koBbIe (P)parMeHTHI B UTOIIa3Me.
Kakoi opraHouj K/J1eTKH IpUMeT yyacTue B UX yTWIN3auuu?

Knetounsbiii LieHTp

Kowmmnekc I'onb gk

+JIr30CcoMBI

OH/I0T1/Ia3MaTUYeCKU PETUKYIYM

3ajaHus OTKPHITOrO THMA:
JlaiiTe pa3BepHYTHIH OTBET Ha BOMPOC:

1. Ha3zoBute criocobbl momyueHUs: He3aMeHUMbIX aMUHOKHCIIOT.
[TpaBU/BbHBIN OTBET: AMHUHOKHCIOTHI MOXKHO TIO/Ty4aTh C/IeIyIOIIMMHU CIIOCOOaMHU:
1) TUZPOJI30M MTPUPOAHOTO OETOKCOZePIKAILETO ChIPbS;

2) XUMUUECKUM CHHTEe30M;

3) MHUKPOOMOIOTHUECKUM CHHTE30M;

XI/IMI/IKO—MI/IKPO6I/IOJ’[OFI/I‘J€CKI/IM MEeTO/O0M.

2. Kakuie MeTo/ibl UCITOJTB3YIOT 15 TiepeHoCca reHOB M/IEKOTTUTAOLIUX ?
[TpaBubHbIN OTBeT: [IHs epeHOCa reHOB M/IEKOMTUTAIOLL{MX UCTIOb3YOT TPH MeTOo/ja:
-MUKPOUH®eKYUI0 pekombuHaHmHoli /THK & npoHykeyc 3u2ombl;

= UCnob308aHUe pemposupycos 8 Kauecmee 8eKimopoes,
= UHBEKUUIO mpClHC(i)OpMUpOGCIHHle 9M6pUOHCI./lebIX CMo/106blX K/1€MmoOK 8 9M6pUOH.

3. Ha3oBuTe OCHOBHBIE 3Tarlbl [10/1yUeHHUs] TPAHCT€HHbIX )KUBOTHBIX.
[TpaBUbHBIN OTBET:

TMonyueHue onodomeopeHHbIX AUYEK1emoK

KoHcmpyuposaHue 2eHa.




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

BrisiBrieHre uHTerpaiy uykepozaHoit JIHK.

4, [HatiTe onpesieneHre MOHATUIO xMMepu3Ma. Kakuve BU/bl XMMepH3Ma CYIeCTBYIOT?
[TpaBunbHbIN O0TBET: C y3KOT€HEeTUUECKOW TOUKU 3PEHUs XMMEPBI - 3TO TIPOIYKThI 00beIUHEHHUS
IByX ¥ 0Oonee paHHUX SMOpPHOHOB, BCJIEACTBUE Uero OHU 00/1aZiAl0T  CI0XKHBIM
KOMOWHUPOBAHHBIM T'€HOTUTIOM.

To knaccugpukayuu K.Dopoa, pazmuuarom nepeuuHbili U 8mopuuHblll Xumepusm. Ilpu nepeuuHom
XuMepusme 2eHemuuecKU pdasHble Nonysiyuu KAemoK COCYywjecmeylom C MOMeHmd Onio0OmeopeHust
AllyeKyemKu Wiu paHHe20 3mbpuoeeHesd. IlepguuHblie Xumepbl C KpdliHe HU3KOU uacmomotli mMoz2ym
B03HUKAMb, HAnpumep, Ko20a 08d WIU HECKOIbKO ChepMues Ornio0omeopsiom OOHy SUUEKIemKy.
TepsuuHbLx Xumep MOHCHO NOAYUAMb UCKYCCIMBEHHO.

Tpu emopuuHoM Xumepuame npoucxoosim KOMOUHayUU 00HO20- 08YX 8UO08 MKaHell om 08yx wiu bosee
3apoobliell noce Hauana 21y6okKoll KaemouHotl ouggepeHyuposKu. BmopuuHbili Xumepuam XapakmepeH
0/151 XuMep ecmeCcmeeHHO20 NPOUCXOHCOEHUS.

5. OTaribl TeHHOM Teparnuu ex Vivo.

[IpaBU/IbHBIM OTBET:

1 — mony4eHue K/I€TOK OT O0/TBHOTO )KUBOTHOTO;

2 — UCTIpaB/ieHe TeHeTHUYeckoro JedeKTa ¢ TOMOIIIbI0 TepareBTHUeCKOM TeHHOM KOHCTPYKLIUMY;
3 — oTOOp ¥ Hapall[BaHHe «HCITPABIEHHBIX» KIIETOK;

4 — uHdy3Ust WK TPAHCTUIAHTAL[US 9TUX KJIEeTOK YKUBOTHOMY.

6. OCHOBHbIE HarpaB/IeHUs pa3BUTHS OMOTEXHOJIOTHH B TTPOM3BO/ICTBE MPOYKIMU
JKUBOTHOBO/CTBA.

[TpaBunbHbIN O0TBeT: OCHOBa OMOTEXHOIOTHUY — 3TO reHeThuecKast (K/eTouHas) MH)XeHepys U
buoxumusi. Pa3BuTre KIeTOYHON MHKEeHePUH CUUTAeTCsl Ha JJAHHBIM MOMEHT OZJHUM M3 CaMbIX
MepCreKTUBHBIX HarpaBIeHU.

YueHble MPOBOJSAT Ky/IbTHBUPOBaHUE KJI€TOK MUKPOOPraHU3MOB, paCTeHUN 1 )KUBOTHBIX,
OCYIIIeCTBJISIFOTCS TaKWe MaHUTTYJISILUH, KaK CIUsIHUAE KJ/IeTOK JInOo Tiepecajika OpraHoOUiOB.
OCHOBHbIMU HaNpasaeHusiMu pasgumusi GuomexHoa02UU CUUMArOMCS:

. C03/]aHre HOBBIX BU/IOB TIPO/IYKTOB TIUTAHUS U )KUBOTHBIX KOPMOB, TIPOM3BO/ICTBO HX;
. BbIBe/IeH/e HOBBIX IITAMMOB M0/Ie3HBIX MUKPOOPraHU3MOB;

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

. BBIBe/IeHHe HOBBIX COPTOB pacTeHMH [ijist 00ecrieueH st IPOYHOM KOPMOBOM 0a3bi;

. Co3/laHue 1 IpMMeHeHHe MperaparoB I10 3allliTe pacTeHuil OT 0oJie3Hel 1 BpeAuTeeil;
. MpUMeHeHHe HOBBIX OMOTeXHOIOTMUeCKUX MeTO/IOB T10 3allliTe OKPY)KAOL[el Cpe/ibl.

Kpowme 3TOr0, akTUBHO pa3BUBaETCs HarpaBjieHUe OMOI0rHYecKy aKTUBHBIX COeIMHEHUMN C
TOMOLL[bI0 MUKPOOPTraHHW3MOB U KYJIbTUBUPYEMbIX 3YKapUOTUUeCKUX KieToK. Crojia BXOSAT
(hepMeHTbI, BATAMHHBI, @ TAK)Xe TOPMOHBI M aHTUOUOTHKH.

7. Ha3oBUTE OCHOBHBIE METO/Ibl KIIETOUHOU WH)KEHEPUH.
[TpaBuibHBIN 0TBeT: OCHOBHBIE METO/IbI KJIETOUHON MHXKEHEePHUH:
e rubOpuAM3alus OaKTepUaTbHbIX KIIeTOK
rubpuau3anys COMAaTHUECKUX KIIeTOK,
riepeca/ika siZiep COMaTHUeCKHX KJIeTOK B SHYK/IeMPOBAHHbIe STLIEK/IEeTKY;
TI0/TyYeHre TOMO3UTOTHBIX AUTITIONHBIX TIOTOMKOB,
CO3/]aHHe TTapTeHOTeHeTUUECKUX >KUBOTHBIX.

8. [NonunenTuz COCTOUT U3 C/IeAYIOIIMX aMUHOKUC/IOT: JIM3UH — BaJIMH
— CepUH — [VIyTaMUHOBasi KUC/IOTa.
Onpegenure cTpyKTypy yuactka JJHK, kogupyroiero yka3aHHbIN MOJUIENTH.



[TpaBU/IBHBIM OTBeET:

[aHa 1moc/ie0BaTe/lbHOCT AaMUHOKWC/IOT B nojunentyge. ITo 5TUM cBefeHUSM HETPYJHO
yCTaHOBUTL CTpoeHue u-PHK, Koropas ympas/issa CuUHTe30M JaHHOro mnosmunentuza. Ilo
Tabsmie (Tabm. 1) reHeTMUeCKOTO KO/a HAXOAWM CTPYKTYpPy TpHIuieTa Jjs nu3uHa (AAA),
BamHa (I'YY), cepuna (YL[Y) u rnyramuHoBoii kuciotbl (TAA). ITomobpaB Koaupytolue
TpUrieTsl, cocrasisgeM U-PHK ans manHoro monunentyuga: AAAT YYYLYIT'AA. Tlo geriouke
n-PHK morxHO BoccTaHoBuTh yuacTok menu JHK, ¢ KoTopoit oHa cHUManack. ¥Ypalu/a BCTaBasl

npotuB azeHuvHa J[HK, ryaHuH — npotuB uwuto3MHa U T.A. CiiegoBaresibHO, Y4yaCTOK
uHTepecyrolrei Hac ey [JHK OGyeT uMeTh ciiefiyrolijee CTpoeHue:
TTTHAAATALTT

Ho [OHK cocrouT u3 JAByX ILenoueK. 3Has CTpOeHHWe OJHOW 1ieMd, TI0 TIPUHIUITY
KOMIIEMEHTapHOCTH JoCTpauBaeM BTOpyro. llennkom yuactok AyxuenoueyHou [JHK,
KO/IMPYIOLIVI JAHHBIN TIOJIUIeNTH I, OyeT UMeTh CJieflyiolllee CTPOeHue:

TTTUAAATALTT
AAATTTTHUTIAA
Tabuia 1 — Tabsmila reHeTHYeCKoro KoJa
MepBoe BTropoe ocHoBaHuWe Tpetbe

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

viA) OEH CEP ™P umc L (r)
NEN CEP - = A(T)

NEN CEP - TPU r(u)

NEN PO 'c APl Y (A)

(1) NEN npPoO rmc APT L ()
NEN nePo rmc APT A(T)

NEN npPo rmc APT r(w)

WUNE TPE ACH CEP Y (A)

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

MET TPE 3 APT r (L)

BAJ AJIA ACI nn Y (A)

F () BA/ ANA ACT i L, ()
BAJI AJIA ny nn A(T)

BAJT 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.

OkoHYaTe/IbHbIE pe3y/bTaThl 00yueHUs: ((hOPMUPOBaHUSI KOMIETEHLIMH) OTpe/IesioTCs
TOCpe/ICTBOM TiepeBo/ia 0as/uioB, HAOpaHHBIX CTYZEHTOM B TPOL[ECCe OCBOEHUS JUCIUATIIMHELI, B
OLIeHKM:

— 0a30BbIi  ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUM CUWTAETCS JIOCTUTHYTBIM — eC/H
pe3y/sbTaT 0OyueHUs] COOTBETCTBYET OIIEHKe «Y/OB/IeTBOPUTENbHO» (50 10 64 peldTHHrOBBIX
OasoB);

— MOBBILIEHHbIN ypOBeHb C(OPMUPOBAHHOCTM KOMIIETEHL[MM CUYMTAeTCsl [JOCTUTHYTHIM, eC/v
pe3y/nbTaT 00yueHUss COOTBETCTBYeT OLIeHKaM «XOpoIo» (65-85 peHTHHroBbIX 0a/ioB) U
«OTJIMUHO» (86-100 pedTUHTOBBIX OAJIIOB).

4 TIOPSI/IOK ITPOBEJEHUA IIOBTOPHOU
IMPOMEXYTOYHOM ATTECTAIITUU

dopma NpoMeKyTOYHOM aTTecTalyy M0 JUCLIUIJIMHE IK3aMEH.

IToBTOpHAs MPOMeEKYyTOUYHAs aTTeCTalys 110 AUCLUIIIMHE ITPOBOAUTCS C UCII0/Ib30BaHuEM
3a/laHUM /17151 OL|eHKU ChOPMUPOBAHHOCTU KOMITeTeHIMii Ha 6a30BOM YpPOBHe 110 BCEM MOJYJIsIM,
BXOZSIUM B CTPYKTYPY JUCLIMIUIMHBI 3@ CEMeCTP, 110 UTOraM KOTOPOT'O CTYZleHT UMeeT
aKaJeMU4eCcKyo 3a/l0/DKeHHOCTb.

IIpumeuaHue:



[ononmHuTebHbIE KOHTPOJIBHBIE UCTIBITAHUS TTPOBOASATCS JJIs CTYI€HTOB, HaOpaBIINX
MeHee 50 6a10B (B cOOTBeTCTBUM C «Ilo10)KeHeM 0 MOZY/TbHO-PEUTUHTOBOM CHUCTEMe» ).
OuneHouHbIe MaTepHasbl U CPe/ICTBA NNPOBe/ieHNs IOBTOPHOI IPOMEe)XXYTOUHOM aTTecTaljuu
Bomnpocs! i1 TpoBefieHus1 cobeceoBaHUS:

1. [TonaTHe 0 MUKPOOMOTEXHOJIOTUH, HAIIPABICHUS MUKPOOHOTEXHOIOT HH.

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

3. KTo 1 ¢ kakol 11e11p10 BIIEpBbI€ IPUMEHHWII TEPMUH «MUKPOONOTEXHOIOT U

4. OcHOBHBIE 3Talbl Pa3BUTUSA MUKPOOHOTEXHOIOIUU. CBsA3b MUKPOOMOTEXHOIOTUH C
TeHETUKOM, MOJIEKYJISIpHON OMOIIOTHEl, MUKPOOHOJIOTHEH U APYTUMH HAyKaMU.

5. Ilenu u 3a7aun MUKpOOMOTEXHOJIOTUU HA COBPEMEHHOM JTarle.

6. Kakue Hay4HbIe IEHTPHI B HAIIICH CTpaHe U 3a pyOex oM 3aHMMAIOTCs IpoOIeMaMu
MHUKPOOMOTEXHOJIOTMU U UX Pa3pabOTKH.

7. Kakoe Guonoruveckoe sSiBICHNE, CTaBIIEe OCHOBOH IPOMBIIIUICHHON
MHUKPOOMOTEXHOJIOTHH, OTKPBLT neTepOyprekuii akaaemuk K.C. Kupxrod.

8. OTKpBITHE KaKOTO AaHTUOMOTHKA TO3BOJIMIIO HAJAIUTh MPOMBIIUIEHHOE TIPOU3BOJICTBO
JIEKapCTBEHHBIX BEILECTB, POJYLUPYEMbIX MUKPOOPTaHU3MaMH.

9. KT0 1 B kakoM rory n300p€n MUKPOCKOTI.

10. Kakue yuéHble onucaiy CTpyKTypy A€30KCUPUOOHYKIENHOBOM KMCIOThI, HA3BaHHOMN
s kparkocru JJHK.

11. I'e u xem Obuta mony4dena nepsas pekombunantHas JJHK (cobpannas u3 yacreii,
IIPUHAJJIEKAIINX Pa3HBIM OpraHU3Mam).

12. KTo npoBén ycnensslil nepeHoc 4ea0BeYecKoro reHa B IIasMuy KUIIEYHOW MaJOUKH.
13. Kro pa3zpaboTas MeToa MPOU3BOICTBA MOHOKJIOHAIBHBIX aHTUTEI.

14. B yecTh KOro Ha3BaH METO]I OIIPEIENIEHUS IEPBUUHON MOCIEI0BATEIBHOCTH
HYKJICOTHI0B MOJIEKYJIbl HyKJIenHoBbIX kucioT JJHK u PHK.

15. Kakoe nepsoe I'M nomarinee )xMBOTHOE MOSIBUJIOCH HA aMEPUKAHCKOM PBIHKE.

16.  HazoBute 1enp u 3214 MUKPOOHOTEXHOJIOTHH KaK HAYKH.

17. OxapakTepu3yiTe HICTOPUYECKUE 3TAIbl PA3BUTUS MUKPOOHOTEXHOIOTHH.

18. 3apyOexHble W OTEUECTBEHHBbIE Y4Y€HblE, BHEcIIME OOJNbIION BKIAJ B pa3BUTHE
MHUKPOOHOTEXHOJIOT HH.

19.  XapaktepHble 0COOCHHOCTH OHMOTEXHOJIOTHYECKUX TPOIIECCOB.

20. KakoBbl OCHOBHBIE HAIIPABICHUS Pa3BUTHSI METOJI0B MUKPOOHOTEXHOJIOTHU?

21.  Pe3ynbTaThl OMOTEXHOJOTHUYECKMX MCCIIEIOBAHUN B )KHBOTHOBO/ICTBE.

22. OcHOBHBIE 00BEKTHI MUKPOOHOTEXHOJIOTHH.

23. Kakue npusHaku MOJIOKEHBI B OCHOBY KJaccU(UKAUKU OHOJIOTMYECKUX CHCTEM H
00BEKTOB, HCIIOJIb3YEMbIX B MUKPOOHMOTEXHOJIOTUHN?

24. Kaxue opranu3mMbl OTHOCSTCS K IPOKapuoTam?

25. KTo u B kKakoM rogy co3gain KIETOYHYIO Teoputo? OCHOBHBIE IOJIO)KEHUS KIETOUYHOU
TEOpUH.

26. CrpoeHne u pa3MHOXKeHUE BUpPYCOB. MMeroT nm Bupycel KieTouHoe crpoeHue? Kakue
BUPYCHI Ha3bIBaIOTCSI OakTeprodaramu?

217. Crpoenue 6aktepuii. B ueM BeIpaskaeTcs pocT MUKPOOPraHU3MOB?

28. YeMm mnpexacTaBieH TeHETHYECKUI anmapaT B OakTepuanbHOU kieTke? CTpoeHHe U
THUIBI TUIA3MU.

29. CtpoeHre >yKapuOTUYECKOM KIIETKH MO COBPEMEHHBIM JaHHBIM.

30. Crpoenue u GyHKIUU MEMOpPAaHHBIX OPTaHOM/IOB.

31. Crtpoenue u GyHKIIMM HEMEMOPAaHHBIX OPraHOUIOB.

32. Kakue opranonipl sykapuotuieckon kinetku conaepxart JHK?

33. Yem 00yCIIOBIEHBI pa3INYUs B CTPOCHUH MEMOPAH Pa3HBIX OMOJIOTHYECKUX O0BEKTOB?
34. Crpoenue siapa. XUMHUECKHI cOCTaB, CTpOEHHE U (PYHKIIUU XPOMOCOM.

35. Cx0/1cTBO M pa3ianyure B CTPOCHUH PACTUTEIbHON U )KMBOTHOM KIIETOK.

36. CX0/1cTBO M pa3ianyuue B CTPOEHUM KJIETOK IPOKAPHOT U DYKApHOT.

37. Oco0eHHOCTH CTPOCHUS U IETICHUS COMAaTHYECKUX U TIOJIOBBIX KJIETOK?



38. OCHOBHbIE TUTATENbHBIE CPEJIbl, UCIIOJIb3yEeMbI€ ISl KyJIbTUBUPOBAHUS KJIETOUHBIX
KYJbTYD.

39. OxapakTepu3yiiTe OCHOBHBIE (ha3bl IUKJIA Pa3BUTHS KYJIbTYphl OaKTepHil.

40. Knaccudukanus KIeTOYHBIX KYJIbTYP.

41.  [laiiTe XapaKTepUCTHKY MPOIIECCY HEMPEPHIBHOTO KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
42. YTo Takoe CHHXPOHHBIC KYJIBTYPhI OaKTepuii?

43. Yto Takoe TOTUIIOTEHTHOCTD?

44, KakoBbI mpuunHbI BO3HUKHOBEHUS JTU(HEPESHIIMPOBAHHBIX KIETOK.

45. KakoBa 11e71b KJIOHUpOBaHUs?

46. Uem oTnMyaeTcst KJIOH OT YUCTOM JIMHUU?

47. Kakue ocHOBHBIE 3TaIlbl BKIIOYAET MPOLECC KJIOHUPOBAHUS KUBOTHBIX?

48.  Ha kakux cTajusix pa3BUTHS SMOPHOHOB BO3MOKHO HCIIOJIB30BAHKE UX SIIEP JUISI
KJIOHUPOBaHUs?

49.  Tlouemy amsi IOTYy4YEHUS TOMO3UTOTHBIX IIOTOMKOB HEOOXOIMMO OIUIOJJOTBOPECHUE
SIMIIEKIIETKU ?

50. CTBOJIOBBIE KJIETKH U MEPCIIEKTHBBI X UCIIOJIb30BAHUS B MHKPOOHOTEXHOIOTHH
51. XHUMHUYECKUH coCcTaB M PU3HKO-XUMHYecKkue cBoiicTBa JIHK

52. ®opmel Mosiekyst JTHK.

53. CBOMNCTBa T€EHETUYECKOT0 KOJIA.

o4, Crioco6s1 nmosryuenus JITHK.
55. Perukarnus JIHK y nmpokapuor
56.  Pemmmxamms IHK y sykapuor.

57. CTpyKTypa H SKCIpecCHs reHa MPOKaPHOT.

58. CtpyKTypa 1 9KCIpeccHs TeHa 3yKapHoT.

59. Bunpl penapanun JIHK.

60. Mexanusm u Buzbl penapanuu JJTHK.

61. ['eHHas ¥ reHeTHYecKasi HHKEHEPHSsL.

62.  Ponb pecrpukras, nuras, peBepras?

63. Xumnueckuii cuare3 JJHK.

64. Meron «BEKTOpa» M €ro UCIOJIb30BAaHUE B TEHHOW MH)KEHEPUHU.

65. MeTon KIOHHPOBaHUSI TEHOTHUIIOB.

66. PexoMOMHAHTHBIE TIIIA3MUIEL.

67. ®opMHpOBaHUE TEHETUYECKOTO allnapaTa B IIPOLECCe OHTOTeHe3a.

68.  I'enermyeckas mpupoja TPAaHCTEHHBIX JKUBOTHBIX.

69. MerTobl nepeHoca reHOB MIIEKOMUTAIOIINX.

70. OcnoBHbIe 3Tansl MUKponHbeknuu JJHK B mpoHyKIeyc 3UroTsl [Utst OydeHHs
TPAHCT€HHBIX MBbIIIEH U CEIbCKOXO03UCTBEHHBIX JKUBOTHBIX PAa3HBIX BHJIOB.

71.  TlepcrieKTHUBBI HCIIOJIB30BAHUS TPAHCTEHHBIX KHUBOTHBIX JUISI TOBBIIICHUS
3¢ (HEeKTUBHOCTH CENEKIIMOHHOTO MpoIecca

72.  Bunbl pa3MHOXEHHS KUBOTHBIX.

73. buonorudeckne 0COGEHHOCTH Pa3MHOKEHUS CEITbCKOX03SIMCTBEHHBIX KUBOTHBIX.
74. OcCHOBHBIE TPUHITUITBEI BOCIIPOU3BO/ICTBA KPYITHOTO POraToro cKoTa

75. MeTo/bl OLIeHKH MI0A0BUTOCTH KOPOB

76. ["opMmoHanbHast peryssiiust MoJoBoil PyHKIIMH KOPOB

77. 3Ha4yeHHEe MCKYCCTBEHHOI'O OCEMEHEHHs] MM €ro BIMSHUE Ha TeHETHUYeCKUH mporpecc
TIOITY JISIITA N

78.  TlomyueHnwue, olileHKA U XpaHEHHE CIIEPMBI

79. OCHOBHBIE 3TaITbl TEXHOJIOTHH TPAHCIUIAHTAIIMN SMOPHUOHOB.

80.  Ilenu mpuMeHEHHs TPaHCIUIAHTALUU SMOPHUOHOB.

81. OcHoBHBIE TpeOOBaHUS, TPEABSIBISEMBIC K JOHOPAM MPU UX 0TOOPE.

82. MeTo/1bI O1IEHKH IMOPHOHOB.

83.  CnocoOsI XpaHeHHsT YMOPHOHOB.

84.  BuusHue UIMMYHHOM CHCTEMBI JOHOpA U peLUIIUeHTa Ha 3((HEKTUBHOCTh

TpaHCIJIAaHTAllM1 SMOPHUOHOB.
85.  OcHOBHBIE 3TaIbl OIIOJJOTBOPEHUS OOLIMTOB IiN VItro.



86.  CymHOCTbH KamauTaluy CliepMUEB

87. MeTtoapl onpesienieHus 1oJjia paHHUX SMOPHOHOB.

88. MeTo/1bl TOTy4YeHUS UASHTHYHBIX MOHO3UTOTHBIX OJTM3HEIIOB.

89.  XpaneHue MosoBUHOK YMOpHOHOB. [Iporiecchl, MpoUCXoIsIIue MPU MEPBUYHOM U
BTOPUYHOM XHUMEPHU3ME.

90. MeToapl IOJTy4eHHST XUMED.

91. [TpakTHYeckoe UCTIOIB30BAHUE XUMED, UX 3HAUCHUE JIJIsl )KUBOTHOBO/ICTBA.

92. OrnpezenieHne U peryssius mojia

93. OmI010TBOPEHHUE SIUIIEKIIETOK 1N Vitro

Tab6mna 11 — Kputepuu oneHKH c)opMHpPOBaHHOCTH KOMITETEHIMI

Ko v HauMeHOBaHMe UHIMKATOpa AOCTH)KEHUS
KOMITEeTEHLIUU
(4acT KOMMeTeHL1K)

Kpurepuu onieHuBaHus
c(hOpMHPOBAaHHOCTU KOMITeTEHL[UU
(4acTy KOMIETeHLMH)

Ha 6a30BOM ypOBHE

COOTBETCTBYeT OLleHKe
«ygoByeTBopuTensHO» 50-64% ot
MaKCHMaJILHOro Oasia

ITKoc-1

NA-1 1nkoc1 3HaTh: Buosoruueckue U XO3sAWCTBEHHbIE
0COGEHHOCTH pa3sHbIX BU/OB CeTbCKOXO03AHCTBEHHBIX JKUBOTHBIX.
NUO-2 nkoe1 YMeTb:  Tlonb30Bathcs  3/IEKTPOHHBIMH
MHGbOPMaLMOHHO-aHA/IMTHYECKUMU ~ PeCypCaMd, B TOM  UMCIIe
NpOQUILHBIMA 6a3aMi [JAHHBIX, MPOrPAMMHBIMH KOMIUIEKCAMH
npu cGope MCXOAHOM MH(OPMALMKU U TIpY Pa3paboTKe TeXHONOTHH
COJlepIKaHWs ¥ PasBeIeHUs Ce/TbCKOX03AMCTBEHHBIX JKUBOTHBIX
WN-3 nkoc-1 Bragets: Koutpons peanmsaryuu paspaGoTaHHbIX
[IaHOB M  TEeXHONOTMM  COZIePKAaHMs W BOCIIPOM3BOJCTBA
CeJTbCKOXO3SUCTBEHHBIX KUBOTHBIX

3HaeT OCHOBHbIe  TeOpeTHuecKue
TOJIO)KEeHUsT M3y4yaeMoro Kypca; Ipu
OTBeTax JIOTyCKaeT
MaJIoCyIlleCTBEHHbIE  TOTPeLIHOCTH,
VCKa)KeHUsI JIOTUYeCKOMn
110C/1e/J0BaTeIbHOCTHU TIPU U3/10’KEHUU
Marepuarnia, HETOUHYIO
apryMeHTaL1io TeopeTHYeCKUx
T0JI0>KeHU Kypca; B/azieeT
OCHOBHBIMU MIPUHLUIIAMHA
yTipaB/ieHust TeXHOJIOTHUeCKUMHU

rnponeccaMuv B KOHEBOACTBE.
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