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@doH/1 OLIEHOYHBIX CPe/CTB TipefiHa3HaueH JJIsi OljeHMBaHUs C(hOPMUPOBAHHOCTH KOMIIETeHIUI
Mo JucuurimHe «bBHOTeXHOMOrMs B >KMBOTHOBOJCTBE» [ CTYJEHTOB HampaB/IeHUs
noarotoBku 36.03.02 3ooTexHust MpodusIst MOATOTOBKH «I'eHeTHKa, cesleKiys U 6M0TeXHOJIOTHs
JKUBOTHBIX» OUHOW W 3a0YHOU (popM 00yueHws.
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@OoH/, OLIEHOUHBIX CPe/ICTB yTBEP)KAEH 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»

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

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

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

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
OMOTEXHOJIOTHH B CobecemoBaHu
BOCITPOM3BO/ICTBE U e 19
CEJICKIINH KPYITHOTO
poraroro ckora

6 [lepcriekTHBBI [TKoc-1 33 TectupoBanue
pa3BUTHUS
OMOTEXHOJIOTHU B 14
CEJIeKIINH U
BOCIIPOU3BOICTBE
KUBOTHBIX

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

8 buotexnonorus u ITKoc-1 40 TectupoBanue 17
6100€e301acHOCTh

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

JUCHUITVIMHBI
Tabmuia 2 — @opmMupyeMble KOMIIETeHIUU
OrieHOYHBIE
Kop v HaMeHoBaHue | Koj v HaMeHOBaHHe MHAWKATOPA JOCTIKEHUSI
KOMITeTEHI[UH KOMITEeTEeHI[H (YaCTH KOMIIeTeHIIH) MaTEpHaILI
Y Cpe/ICTBa
Tema : 3HaueHHe OHOTEXHOJIOTUH B HHTEHCU(UKALIUI
JKHUBOTHOBOACTBA
M/I-1 nKoc-1 3HaTh: Buosornueckye 1 X039HCTBEHHbIE
0COGEHHOCTH PpasHbIX BHUJOB CelbCKOXO3AMCTBEHHBIX
[TKoc-1 YnpaByieHue | XHMBOTHBIX.
TeXHOJIOTUUeCKUMHU NA-2 nxoc1 YMeTb: T1o/b30BaThCsi 371€KTPOHHBIME
TIPOLIeCCaMi MH(OPMALMOHHO-aHAIUTUUECKUMH  PECYpPCaM, B TOM
COepKaHus 1 uyce npodunLHEIMKA 6Gazamu ZIAHHBIX, [IPOrPAMMHBIMU CobecenoBanune
KOMII/IeKCaMu 1py c6ope UCXOQHON MH(OPMALMK U TIpH
BOCHPOHB’E‘OACTBE‘ pa3paboTKe TEeXHOJOTUM COZIep)KAHHUS U pasBefleHus]
CeJ/IbCKOXO35IMCTBEHHBIX | ce/ihCKOX03HCTBEHHBIX KUBOTHBIX
JKUBOTHBIX N A-3 nxoc-1 BiiageTsb: Koutposs peanusamu

pa3paboTaHHBIX TJIAHOB ¥ TEXHOJIOTHH CO/IePyKaHUS U
BOCIIPOM3BO/ICTBA CEMbCKOX03WCTBEHHBIX )KUBOTHBIX

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 : CoBpeMeHHbIE OMOTEXHOJIOTUH B BOCIIPOU3BOCTBE U
CEJIEKLIMU KPYIHOI'O pOoraToro ckora

[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 : HepCHeKTI/IBH Pa3BUTHA OHMOTEXHOJIOTHH B CCJICKIIMHU 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 : BHOTEXHOJIOTHSA KOPMOBBIX IIPENAPATOB

[1Koc-1 YnpaBneHue
TeXHOJIOTUYEeCKUMU
rpoiieccaMmu
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 : BuorexnoJsgorus u 6M00€30MACHOCTDH

[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 OHOTEXHO/IOTMH B HHTEeHCH(PHKALIMU )KHUBOTHOBOACTBA»

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. buorexHonorusa B )XUBOTHOBOZCTBe. Llenu, 3aaum U posib B MHTEHCU(PUKALIMK OTPAC/IU
JKUBOTHOBOZICTBA U PALIMOHATIBHOIO 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. TeopeTnueckue TIpeJIIOCBIIKA BO3HUKHOBEHHSI OMOTEXHOJIOTMM M PaL{MOHATbHOTO
BOCIIPOM3BO/,CTBA )KUBOTHBIX.

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

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

8. HayuHbie LIeHTPBI B Hallleil cTpaHe U 3a pyOeXXoM 3aHUMaroTcs pobieMamu
O1MOTeXHOIOTUY U UX pa3pabOoTKU.

9. Bbronoruueckoe siBieHne oTKpeIToe akazeMrkoMm K.C. Kupxrogom 1 crasliiee 0CHOBOM
TIPOMBIIIIJIEHHOM OMOTeXHOJIOTHH.

10. Otkpoitrie 1 poib [JHK 1 eé ponb B obecrieueHry parjiOHaIbHOTO BOCTIPOM3BO/ICTBA
JKMBOTHBIX.

11. ITepBast pekombuHanTHast JJHK (cobpaHHast u3 yacTeid, MpUHAZ/IEKAIUX Pa3HBIM
OpraHu3Mam).

12. PaboThI 110 TIEpeHOCY YesI0BeUeCKOro reHa B TIa3MH/Ly KUIIeYHOU TTaI0UKH.



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

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

15. Llenb u 3ajau 6MOTEXHOJIOTHH 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. OcCHOBHbI€e HarpaB/ieHUsI Pa3BUTHUSI METOJI0B OMOTeXHOJIOTUH.

20. Pe3ysibTaThl ~ OMOTEXHOJIOTMUECKUX  MCCAEOBAaHWK B >KUBOTHOBOJCTBE  TIO

palMoHaIbHOMY BOCIIPOU3BO/ICTBY >KUBOTHBIX.

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. «KMoJieKy/IsipHbIe OCHOBBI HaC/1eACTBEHHOCTH»

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'eHeTHUeCKasA U KJ/IeTOUHAsA HH)XKeHepHs»

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

e e e
N Ul WIN

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. «buosioruyeckue 0C00eHHOCTH BOCIIPOU3BeeHHsI KPYITHOI'0 POraToro CKoTa»
Bomnpoce! s onpoca:

1. Bupl pasMHOKeHUS )KUBOTHBIX.
2.

3.

4. MeTozb! OLIeHKH IJI0OJOBUTOCTH KOPOB
5.

6.

7.

8. [Tos10BOM LIMKJT Y TEOK ¥ KOPOB
9.

10.

11.  TloJsioBbIe TOPMOHBI CAMOK

12.  IloJyioBble TOPMOHBI CaML{OB

13.

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

YPOBHU 5H/I0KPUHHOM PEeryJIsiL{UU MOJI0BOT0 LIUK/Ia.

buonornueckre 0cOGEHHOCTH Pa3MHOXKEHUST Ce/TbCKOXO03SIMCTBEHHBIX JKUBOTHBIX.
OcCHOBHbIe MPUHLUITEI BOCTIPOM3BO/CTBA KPYMHOI'O POraToro CKoTa

[Tpofo/mKUTETbHOCTD XKU3HU CTIepMUEB U SIMLIEKIETKU B MOIOBBIX MY TSIX KOPOBBI
TexHosiornueckue (pakTOpbI, BAUSIOLINE Ha MJIOAOBUTOCTb )KUBOTHBIX

Tabymmia 6 — Kpurepum orjeHKH copMHPOBAHHOCTH KOMIIeTeHI{HI

Kop v HaumeHOBaHue
WHJUKaTopa
JOCTHKEHUs

KOMIIeTeHI UM (4acTu

KOMITeTEHLUU)

Kputepuu ouieHrBaHus C()OPMHUPOBAHHOCTH KOMITeTEHL[UU (YacTH

KOMIIeTEeHI1H)

Ha 6a30BOM ypOBHE

Ha ITOBLIII€EHHOM YDOBHE

COOTBETCTBYET OIeHKe
«y/IOBJIETBOPUTETHHO»
50-64% ot
MaKCHMaJ/IbHOro Oasiia

COOTBETCTBYET
OL[eHKE «XOPOIILI0»
65-85% ot
MaKCHUMaJ/IbHOT'O
banta

COOTBETCTBYET
OLIEHKE «OT/IHYHO»
86-100% ot
MaKCHUMaJ/IbHOT'O
bana
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14.
15.
16.
17.
18.
19.

(ITKoc-1)

NUA-1 1Koc1 3HATh:
Buonorunueckue u
X035ICTBEHHbIE
0C0OEHHOCTH pa3HbIX BU/IOB
Ce/TbCKOXO35IICTBEHHBIX
>KUBOTHBIX.
I/Iﬂ'z ITIKoc-1
[Tonb3oBatbcs
3/1eKTPOHHBIMHA
V“H(OpPMaLMOHHO-
aHaTUTHYeCKAMH
pecypcamy, B TOM 4HCIIe
TPOUILHBIMU Hazamu
JAHHBIX,  MPOTPAMMHBIMU
KOMIUIEKCaMH TIpu  cBope
ucxoAHoW wHbOpMalud U
rpu pa3paboTke
TeXHOJIOTUM COJep>KaHUusl U
pasBefieHUst
Ce/IbCKOXO03SIICTBEHHBIX
JKMBOTHBIX

WN-3 nkoc-1 Bnagets:
KonTposnb peanvsauuu
pa3paboTaHHbBIX T/IAHOB U
TeXHOJIOTHH cojiepKaHus U
BOCITPOU3BOZCTBA
Ce/IbCKOXO03SIICTBEHHBIX
JKMBOTHBIX

YMmeTs:

3HaeT OCHOBHbIE
TTOHATUS U TEPMUHBI
OMOTEeXHOIOTHH.
BJIaZieeT MaTepraIioM
10 TeMaM
JTUCITUTUIMHBI, HO
HCITBITHIBAET
3aTpPyJHEHUS B TOMCKe
Y aHa/n3e
vH(popMaLuu J1st
pelilieHust
TOCTaB/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
yCTaHOB/IEHHOM

dbopmnbl

MPYHUMAeT aKTUBHOE
yuacTue B Xojie
MIPOBe/IeHNsT
MPaKTUUeCcKoro
3aHSTHS, TTPAaBUTBHO
OTBeuaeT Ha
MOCTaB/IeHHbIe
BOIPOCHI, 3HaeT
pe3y/bTaThl
MOC/IeHUX
JOCTW)KeHUM HayKU B
obnactu
JKUBOTHOBO/ICTBE,
MO>KeT paboTaTthb 1
oTbuparhb
HeobX0IUMYT0
rH(bOopMaLUIo 13
HayYHBIX )KYPHasoB U
MoHorpaduii

Tema 5. CoBpeMeHHbIe OHOTEXHO/IOTMH B BOCIIPOM3BO/CTBE U CEe/IEKIHH KPYITHOI0

poraTroro CKora

Bonpocs! ajis onpoca:
3HaueHWe HCKYCCTBEHHOTO OCeMeHeHUsI UM ero B/IMsiIHMe Ha TeHeTUUeCKWil Mporpecc

nonyaagun

[TonmyueHue, oLleHKa U XpaHeHHe CIIepMbI

Bbuonornueckye mpeArocbUIKM MeTOZA TPaHCIUIaHTaK 3MOproHOB (T3).
OTOOp JOHOPOB [I1s1 TIOJTyueHUsI SMOPHUOHOB.

["'opMoHanbHast UHAYKLUS TTOJIMOBYJISILMA Y IOHOPOB.

CriocoOblI 13B/ieueHusi SMOPHUOHOB Y IOHOPOB.

Xupypruueckuii MeTo/; u3BjiedeHus: SMOPHOHOB Y JIOHOPOB.
Hexupypruueckuii MeTo/| U3B/eueHst SMOPUOHOB y JOHOPOB.
OCHOBHBI€ 3Talbl TEXHOJIOTMU TPAHCT/IAHTALIMH SMOPHOHOB.

Llesiu mpyuMeHeHus1 TPaHCIIJIAaHTAL[UK SMOPHUOHOB.

MeTo/ibI OTIeHKH SMOPHOHOB.

Criocobbl xpaHeHUst SMOPUOHOB.

Businue UMMYHHOM crcTeMbl JOHOPA U peLiyIieHTa Ha 3 ()eKTUBHOCTb

TPaHCIUIaHTAL[UX SMOPHUOHOB.

O1ieHKa JOCTOBEPHOCTH TIPOUCXOKEHUS )KUBOTHBIX-TPAHCIIJIAHTAHTOB.
KpuokoHcepBUpoOBaLiyisi SMOPUOHOB.

VIMMyHO/IOTUeCKrie MeXaHH3Mbl COBMECTUMOCTH TP TPAaHCIIIAHTALMK SMOPHUOHOB.
Ornpe/ienieHye 1Mojia paHHUX SMOPHUOHOB.

®akTOopBbI, BIUSIOIIE Ha TIPHKUBIISIEMOCTb SMOPHOHOB.

[TometnieHusi 1 obopyioBaHUe AJisi paboThl C SMOPHUOHAMM.

Tabymmia 7 — Kpurepum orjeHKH coOpMHPOBAHHOCTH KOMIIeTeHI{HI

Kopg v HaumeHOBaHME

Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUHY (UacTu
KOMITeTEHLUH)

WHJMKaTopa




JOCTHKEHUS Ha 0a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
KOMITeTeHL|UX (YaCTH | COOTBETCTBYET OIIeHKe COOTBETCTBYET COOTBeTCTBYeT
KOMITeTEHLUH) «yIOBJIETBOPUTE/ILHO» | OLIEHKE «XOPOIIO» OLIeHKe «OTJIUYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCUMaJibHOTO Oasa MaKCHMa/IbHOTO MaKCHMa/IbHOT'O
bama bamnna
(ITKoc-1) 3HaeT OCHOBHbIE T10 CYILL[eCTBY, TIpUHMMaeT aKTUBHOE
NUA-1 1Kot 3HaTh: | HOHATHS U TEDMUHBI OTBeYaeT Ha yuactue B Xofe
Bronoriyeckue 1 | OUOTEXHOJIOTHH. NI0CTAaBJ/IeHHbIE NIpOBe/leHuUs
XO3SACTBEHHbIE BJIa/Ie€T MaTepUaIOM | BOIIPOChHI, HO MIPAaKTUYECKOT'0
0COGEHHOCTH pasHbIX Bi0B 10 TeMaM JlOTyCKaeT 3aHATHS, IPaBUJILHO
Ce/IbCKOXO03sMCTBEHHBIX 4

>KBOTHBIX.
I/Iﬂ'z IIKoc-1
[Tonb3oBatbcs
3/1eKTPOHHBIMHU
“HGbOpPMalMOHHO-
aHaTUTHYeCKAMH
pecypcamy, B TOM 4HCJie
MIPOGUILHBIMU 6azamu
JAaHHBIX,  MPOrPAMMHBIMU
KOMITJIeKCaMi TIpH  cOope
ncxogHoW wuHbopMaLuM U
npu pa3paboTke
TEXHOJIOTUM COJep>KaHUs U
pasBefieHUst
Ce/TbCKOXO03SIICTBEHHBIX
YKUBOTHBIX

M/1-3 nkoc-1 Bnagerts:
KonTpons peanvsauuu
pa3paboTaHHbBIX TJIAHOB U
TeXHOJIOTHM coiepKaHus U
BOCITPOU3BOZCTBA
Ce/IbCKOXO03SIICTBEHHBIX
YKMUBOTHBIX

YMmeTs:

JTUCITUTUIMHBI, HO
WCITBITHIBAET
3aTpPyJHEHUS B TOMCKe
Y aHa/13e
vH(popMaLuu J1st
pelilieHust
TIOCTaB/IEHHOM 3a/1auM;

HETOYHOCTH TIpH
aHamse
“H(pOopMaLUU s
pelilieHust
MOCTaB/IEHHOU
3a/jaud, BajieeT
HaBbIKAMHU
odopmieHne
JIOKyMEHTOB
yCTaHOBJIEHHOM

dbopmpbl

OTBeuaeT Ha
MOCTaB/IeHHbIe
BOIPOCHI, 3HaeT
pe3y/bTaThl
TMOC/IeJHUX
JIOCTW)KeHUMN HayKU B
obnactu
JKUBOTHOBO/ICTBE,
MO>KeT paboTaTthb 1
oTbupathb
He00X0IUMYHO
vH(bOopMaLHIo 13
HayYHBIX )KYPHasoB U
MoHorpaduii

Tema 6. IlepcieKTUBBI pa3BUTHs OHOTEXHOJIOTHHU B CeJIEKIIUH U BOCIIPOU3BO/CTBE
JKUBOTHBIX
Bomnpocs! a1 onpoca:

OcCHOBHBIE 3Tarnbl OIJIOAOTBOPEHMS OOLMTOB in Vitro.
Cy1IHOCTb Kanayuralyy CriepMueB

MeTo/b1 OTIpe/iesieHus TIojla paHHUX SMOPUOHOB.

ParjoHanibHOe BOCIIPOM3BO/CTBO KMBOTHBIX C MCI0OJIb30BaHHMEM MeTO/a U/JeHTUUHBIX
MOHO3UTOTHBIX O/TM3HEI0B

XpaHeHHe TT0JIOBUHOK SMOPHOHOB.
[Tpotiecchl, mMpoUCXodiiiye TPy MePBUYHOM U BTOPUYHOM XHMMepU3Me.
MeTo/bl Mo/TyueHust XUMep.
[TpakTHueckoe MCIOMb30BaHWe XUMep, UX 3HaueHue [1s1 )KUBOTHOBO/[CTBA.

Buzbl MapkepoB Xumep.

MBIIIIEeH 1 CeTbCKOX03IMCTBEHHBIX )KMBOTHBIX Pa3HBIX BUOB.

CeJIEKLIMOHHOTI O I1po1ecca.

Ta6mra 8 — Kpure

. [IpakTueckoe KCI10/1b30BaHNe XUMep, UX 3HaueHMe [i/1s1 )KUBOTHOBO/CTBA.
. 'eneTnyeckas rnpupo/ia TPaHCTeHHbIX )KUBOTHBIX.
. MeTo/p1 ITepeHOCa reHOB MJ/IEKOITUTAIOLUX.

. OcHoBHbIe 3Tanel MUKpoUHbeKLuu JTHK B MPOHYK/IeyC 3Ur0Thl [ M0/Iy4YeHUs] TPaHCTeHHBIX

. HepCHEKTI/IBbI HCII0/Ib30BAHKA TPAHCT'€HHBIX )KUBOTHBIX /11 TIOBBIIIEHWA 9(1)(1)€KTI/IBHOCTI/I

UM OLleHKH COpMHPOBAHHOCTH KOMIIETeHI[UI

KO,E[ 1 HaMMEeHOBdHUe

HWHAWKATOpa JOCTVKEeHUA

Kpurepuu orjeHrBanus chOpMUPOBaHHOCTH KOMITeTEHLIUU

(JacTvl KOMITETEHIINN)




KOMIIeTeHIIUM (YacTu
KOMIIeTEeHLIUN)

Ha 6a30BOM ypOBHe

Ha TMOBBIIIEHHOM YPOBHE

COOTBETCTBYET OLIEHKE

COOTBETCTBYET OLIEHKe

COOTBETCTBYET

«YIOB/IETBOPUTE/IEHO» «XOpOILIO» OLIEHKE «OT/IHYHO»
50-64% ot 65-85% ot 86-100% ot
MakCHMa/bHOro basia MaKCHUMaJIbHOro Oasia MaKCHMaJIbHOT'0
6aa
IIKoc-1 He coBcem TBepio ITo cywlecTBy, oTBeuaeT | IIpuHUMaeT

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

YmMetn: paboTaTh €O
CTaHJAPTHBIMH /WA
CreLann3upOBaHHBIMU
MH(OPMaLIMOHHBIMU Oa3aMu
JTaHHBIX TI0 TJIeMeHHOMY

JKUBOTHOBO/ICTBY
Bnapetn: Pa3pabotka
MepOTNpUITUI 110
TIOBBIILIEHUIO

s pekTUBHOCTH

CeJIeKI[MOHHO-TITIeMeHHOU
paboTel C  TIJIeMEHHBIMH
JKUBOTHBIMU B OpraHU3al[uH

BJ/IaZleeT MaTepyaioM 10
TeMaM MOJY/Isl, 3HaeT
TOJIKO OCHOBHBIE
TeopeTHYecKHe
TI0JIO’KEeHHST U3y4aeMoro
KypCa, BbIIIOJ/IHSIET
TeKylIl1e 3aJjaHus 1o
gucourvhe. [pu
OTBeTax Jl0MyCcKaeT
MaJloCyllieCTBeHHble
MOTPEIHOCTH, UCKa)KeHUST
Jloru4eckoi
T10C/1e[;0BaTe/IbHOCTU
W3/1araeMoro Marepuvarna,
HETOYHYIO apryMeHTaL[|i0
TeopeTHYecKux
T0JIO’KeHUH Kypca.
Biageer HeKOTOpBIMU
HaBblKaMU BeJleHHs!
ripodeccruoHanbHON
[lesITeIbHOCTH.

Ha MMOCTaBJIeHHbIe
BOIIPOCHI, TBEP/IO
YCBOW/I TIPOrPaMMHbIH
MaTepHaJ o TeMaM
MO/1yJIs, TPaMOTHO
u3jaraet ero 6e3
CYIIIeCTBEHHBIX OIIMOOK,
C HeOOBITMMU

TMOTPEIIHOCTSIMHY,
TIPUBOJUT
(hopmMyMpOBKH
orpezie/ieHUM.
Bnageer HaBKaM#
BeJIeHHsI
ripoeccroHanbHON
JIesITeTIbHOCTH C YYeTOM
BJTUSTHUS thakTopoB
BHeIlIHe  cpeibl  Ha
pOCT, pa3BuUTHe u
peanu3aruio
reHeTUYeCcKuX
BO3MOXKHOCTeN
JKUBOTHBIX. YMmeer
paboTtaTh co
CrieliaaIu3upOBaHHBIMU
MHGMOPMaI[MOHHBIMH
0azaMu  [JAHHBIX  II0
>KUBOTHOBO/ICTBY.

aKTUBHOE yJacTue
B X0jIe
TIPOBe|eHUs
J1ab0paTOPHBIX
3aHSATHIH,
TMIPaBU/ILHO
OTBedYaeT Ha
MOCTaB/IeHHbIE
BOTIPOCHI, YCBOWI
MaTepHas B
TIOTHOM 00BeMe U
cB0oOOHO
OPHUEHTHPYEeTCsI 110
TEMe, YMeeT
BEpHO,
apryMeHTUPOBaHO
U SICHO W3/1araThb
MaTepHaJl pu
pelLieHrnn
CUTYalMOHHBIX
3aza4d. Bnagets:
HaBBIKaMHU
BeJIeHUS
ripocdeccruoHanbHO
1 JiesiTeIbHOCTH C
yUeTOM BJIUSTHUAE
¢dakTopoB
OKpY’Karolieit
CpeZbl Ha poOCT,
pasBUTHE U
peanr3anuio
reHeTHYeCKUX
BO3MOJKHOCTe
JKUBOTHBIX
pa3HbBIX BUJIOB.
PaboTsl co
CTaHJAPTHBIMH
W/
Crielfianr3nupoBaH
HBIMH
MH(OPMaIOHHBI
MU Oa3zaMu
JTAaHHBIX TI0
nJieMeHHOMY
>KUBOTHOBO/ICTBY.
Pa3pabotku
MepOTIPUATHI 110
MOBBIIIIEHUIO




W

OXNHO A

11.

12.
13.

14.

15.
16.

17.

3dhekTUBHOCTH
CeNeKIMOHHO-
TJIeMeHHOU
paboThI €
TJIeMeHHBIMH
JKUBOTHBIMU B
OpraHu3aluu

Tema 7. BuoTexH0/10rusi KOPMOBBIX IIperapaToB

Bomnpoce! s onpoca:
BrusiHre KOpMJIeHHs Ha BOCIIPOM3BOJUTE/TBHYIO CIIOCOOHOCTD KUBOTHBIX.
Buosiorrueckasi 1leHHOCTb O€/TKOB )KUBOTHOTO M PaCTUTEIbHOTO TTPOUCXOXK/EHUSI.
BanaHcrpoBaHHe KOPMOB [Jisi CeTbCKOXO35HCTBEHHBIX >KUBOTHBIX TI0 KOJIMUECTBY OeKOB U
He3aMeHHUMBIX AMUHOKHCIIOT.
[TyTu ynyuieHus: 6MOIOrMYeCKOl MUTATeTbHOMN LIEHHOCTU KOPMOBBIX O€/TKOB.
I[TosiyueHHe KOPMOBBIX Oe/IKOBBIX TIPErapaToB U3 JPOXCKeH.
OcobeHHOCTH MPOU3BO/CTBA OETKOBBIX KOHL[EHTPATOB M3 OaKTepHid.
I[TosiyueHHe KOPMOBBIX O€JIKOB M3 BOJOPOCIeH.
[TosiyueHre KOPMOBBIX O€/IKOB M3 MUKPOCKOITMUECKUX TPUOOB.
TexHOJIOTHH TOTyUeHHs BEICOKOOETKOBBIX KOPMOB M3 BereTaTUBHOM MacChl PaCTeHHH.

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

BOZIOPOC/Ie, MUKPOCKOITMUECKHUX I'PUOOB, BEreTaTUBHOM MacChl PaCTeHHUH W OCOOEHHOCTH UX
TpUMeHeHUs] B KOPMOTIPOU3BO/ICTBe.

[TpeumyIIiecTBO MHKPOOMOIOTHYECKOTO TI0/yUeHUsi KOPMOBBIX TIperapaToB He3aMeHHMbIX
aMUHOKHUCJIOT U BUTAMHHOB 110 CPaBHEHHUIO C UX XUMUUECKUM CHHTEe30M.

.TexHONOrMM MPOMBIL/IEHHOTO MO/Ty4YeHHsI KOPMOBBIX perapaToB JIM3WHA U TpUnTodaHa?
Kakue OMOTEXHOOrMUECKHe TIPUHIUIBI TIOJIOXKEHbI B OCHOBY TIOJyYeHUsi OHMOMperapaToB,
oboraitieHHBIX BUTaMUHaMu B2 u B12.

OCHOBHbIE MyTH Y/IyUIlIeHUs] KOPMOB I10 CO/iepKaHUF0 TIOJTHOLIEHHBIX JIUTTHA/OB.

OcobeHHOCTH OMOTEXHOIOTHUY TIOTyYeHHs] KOPMOBBIX JIMTTUAHBIX TIPerapaToB.

depMeHTHBIe  TIperapaThl  HWCIOJb3yeMble  TMPH  KOPMJIEHWM  pa3lMYHbIX  TPYIIT
Ce/IbCKOXO035THCTBEHHBIX )KUBOTHBIX C LIeJIbI0 YIyUllleHUs! TepeBapUMOCTH KOPMOB U TMOBBILLIEHUS
BOCITPOM3BOUTE/ILHON CITIOCOOHOCTH.

buonornueckoe feiictBue (epMEeHTHBIX W MHKPOOHBIX TIpernaparoB, WCIOIb3yeMbIX B
>KUBOTHOBO/ICTBe.

Komnblomepnoe mecmupoearue (TCk):
Bbibepume o0uH eapuaHm omeema.

ITpoueccamu 6uoTpaHchopMalui Ha3bIBAIOTCSA PeaKMU MPeBpalleHus B e/IeBoi
NPOAYKT C MOMOILbI0 K/IeTOK JKUBBIX OPraHu3MOB
Heoprannuecknx BelecTs

AMUHOKMCIOT

+OpraHnueckrx BellecTB

Hyk/i1enHOBBIX KAC/IOT

K nepBHYHBIM MeTa00/IMTaM He OTHOCATCS:
+AHTHOUOTHKHA

Buramunbl

Hyxkneotuapl

AMWHOKHUCTIOTBI

K BTOpHYHBIM MeTa00/IMTaM OTHOCATCS:
KodepmeHTbl

Opranuyeckue KUC/I0ThI




+IIurmeHTHI

MoHocaxapubl

Jiisi BOBHMKHOBEHHUsI MyTalliii HMHTePeCcyIoIUii r'eH J0/DKeH YBeIMUUTBLCS B

2 pasa

10 pa3

10 4pas

+107 pa3s

O0bekTaMu B 00ecrieueHUH CBEPXCHHTE3a 11e/1eBOro MPOAYKTa AB/IAIOTC:
[TpuposHbIe MOKa3aTey [TaMMOB

KieTku-myTaHThI

+KneTku-MyTaHThI C Je)eKTaMy PeTPOMHTMOMPOBaHUs

Knetku, cofepkalijiie KOHCTUTYTHBHBIE (hepMeHTbI

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

[Tpu ¢pakLMOHUPOBAHMM aHTUTET OPraHU3MOB

@dpakLMOHMPOBaHKEM JTUM(OLUTOB

+C moMol11i[pI0 TUOPUOM

XUMHUYECKUM CUHTEe30M

AKTHBHBIN W1, IPUMeHAEMbIN IPU 0YHCTKE CTOKOB OMOTEeXHO/IOrHYeCKHX MPOU3BO/ICTB,
3TO

Cop6eHT

CMech MUKPOOPraHM3MOB, MOTYYeHHbIX FeHHO-WHXeHePHbIMU MeTolaMHt
[ITaMMBbI-1€CTPYKTOPBI

+I1pUpoAHbII KOMI/IEKC MUKPOOPraHU3MOB

dyHknuei (epoMOHOB ABJISAETCH

[TpoTuBoOITyX0/€eBasi akTUBHOCTb

AHTUMUKPOOHAast aKTUBHOCTh

+/I3MeHeHre NIOBe/leHNs1 OpraHKr3Ma, UMeoLLero creliupuuecKuii peLiernTop
Tepmoperynvpytoiast akTHBHOCTb

Jlob0aB/ieHHe He3aMeHMMbIX AMUHOKHC/IOT B PAljMOH )XHBOTHBIX YMEHbIIIAeT Pacxo/
KOPMOB Ha

0-5%

5-10%

+15-20%

25-30%

OcHOBHOe peuMy1IecTBO ()epMEHTAaTUBHON OHOKOHBEPCHHU CTEPOH/IOB Tepef
XUMHU4YeCcKoH TpaHc(popMmanyed COCTOMT COKpAallleHNH BpeMeHHU npoiecca
[TonyyeHry IPUHLIMITMATBHO HOBBIX COeIMHEHNIH

+/130upaTe/TbHOCTH BO3JIeWCTBHSI Ha OTpe/iesieHHbIe (PYHKI[MOHATbHbIE TPYIITBI CTepOra
JJOCTyITHOCTH peareHTOB

CuHTe3e HOBBIE CTEPOU/IOB

OKOHOMHUYECKOe TPeHMYyLIeCTBO OHOTEXHO/IOTHUECKOro NMpOU3BOJCTBA, OCHOBAHHOTO Ha
HMMOOU/TM30BaHHBIX 0M000bEKTaX, Mepe/] TPAJUIHOHHBIM 00y C/I0B/IEHO
MeHbIIMMU 3aTpaTaMu TPyJa

+MHOroKpaTHbIM UCMO/b30BaHeM 61000BeKTa

YckopeHrieM TTPOM3BO/CTBEHHOIO TIpoLiecca

CTabubHOCTBIO TIpoLiecca

BuocuHTe3 aHTHOMOTHKOB, HCI0/1b3yeMbIX KaK JIeKapCTBEHHbIE BelleCTBa, 3¢ deKTHBeH
TOJIbKO Ha cpefiax

Bborateix ucrounukamu docdopa

+BeHbIX MUTaTe/IbHBIMU BellleCTBaMU

boratbix uCTOUHMKaMU yriepoja

boratbix ncTouHMKaMu a3oTa

Bo/ILIINHCTBO NPUPOAHBIX AMUHOKHC/IOT OTHOCUTCA K PAAY

A

B



D

+L

KoMnieKCHBIM KOMIIOHEHT NMUTATe/IbHOH Cpe/ibl, pe3K0 MOBBICUBIIIUM
NMPOU3BOUTE/ILHOCTD (pepMeHTaI[UuM NIPH MOTyYeHNH NeHUIW//INHA
Pucosast myka

+KyKypy3Hbili 5KCTpaKT

I'opoxoBast Myka

CoeBasi MyKa

N3 acnaparuHOBOM KHC/I0TbI CHHTe3HPYeTCH:

+JIU3uH, METHOHUH, TPEOHUH

TpeonuH, TpuntodaH, TUPO3UH

JIv3uH, NenLyH, U3071eULuH

ApruHuvH, NIpoJIvH, CEPUH

Jiisi Ky IbTHUBHPOBaHUsA IITAMMOB MMUKPOOPraHMu3MOB PU NPOU3BO/CTBE AaMHHOKHC/IOT
Hau0oJ1ee JOCTYMHBIM HCTOYHHKOM YIJIePO/ia SIB/ISIeTCS:

dpykKro3a

+I'nroko3a

ManbTo3a

JlakTo3a

Cnoco0HOCTBIO K CHHTe3y 00/1aial0T:

+ABTOTpPOdBI

['etepoTpodbl

JIutoTpodbl

[MapaTpodsl

Jnsa npousBojcTBa Butamuna B (pubodiaBuH) HCHIOB3YIOT :
bakrepun

+I'pubBI

Pacrenus

Bopopocimn

TexHo/I0rHYeCKUH BO3/yX /I OMOTEXHO/IOTHYECKOr0 MPOU3B0/ICTBA CTEPH/IN3YIOT
+@UILTPOBaHUEM

AHTHOMOTUYECKUMHU BeIl|eCTBaMH

Y®-06nyueHuem

HarpeBanuem

AyKCHHBI — TEPMHH, 0/l KOTOPbIM 00beJUHSAIOTCS cnerfuuueckue CTUMYJ/IATOPBI POCcTa
AKTUHOMMLIETOB

+PactuTtenbHbIX TKaHel

OyKapuoT

’KMBOTHBIX TKaHeu

Jns npousBoacTBa Butamuua B 12 (juaHok00a/1aMuj) MCMOJIB3YIOT
+bakTeprn

['pubbl

Pacrenus

Bogopociun

3epHo NMIIeHUIbI 0€JHO AMHHOKHUC/IOTAMHU

BanuH u neuiyH

Tpeonun u TpuntodaH

+JIU3UH U METHOHUH

JleiityH U dheHUnanaHuH

He3ameHUMBbIe aMHMHOKHUC/IOTHI Hanbo,1ee cOa/1aHCHPOBaHbI B 0e/1Kax ceMsH
I'opoxa

Puca

+Cou

Kykypy3sl



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

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

+ITapacdunbl HedTU

PacturenbHble 0TX0/bl

CnupTsl

Crapus Apo0/ieHHs1 S3MOpHOreHe3a 3aK/IIYaeTcs B
+[1OBTOPSIIOLMXCS [Je/IeHUSIX 3UTOThI

B03HUKHOBEHHY HOBBIX KJIETOK

[TprobpeTeHny MHAUBHUYaTbHBIX 0COOEHHOCTEM
CoxpaHeHUM TeHoTUIa

IlepBbie APO0/IeHUsT 3UTOTHI MPOUCXOAAT BHYTPH
+I1po3pauHoii 060/104YKH TIPU OTCYTCTBHE POCTa
I[Tpo3pauHoii 060/I0UKK C aKTUBHBIM POCTOM

Martku

AvuHrka

Buosiornueckas MoJHOIEHHOCTH 0e/IKOB OMpe/e/saeTCs
KonnuecTBOM aMUHOKHCIOT

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

Kako#i /ekapcTBeHHbId mpenapaTr Co03laH C HCI0/Ib30BaHUEM
WH)XXeHepuu?

+UnHTepdepoH

[TennumnivH

Toxodepon

Kopganon

KakoBa po/ib 0MOTeXHO/IOTHH B CeJIEKIHH?

+/3MeHsieT CPOKM pa3MHO’KeHHsI OPraHU3MOB

V3meHnsiet ¢unorexes

YckopsieT CPOKU BbIBeZIeHUsI TIOPOJ,

YcunvBaeTt CKOpPOCTh poCTa OpraHu3Ma
MoHoK/10Ha/IbHbIe AaHTHTe/Ia N0/Iy4YaloT B IPOU3BO/ICTBE:
[Tpu ¢hpakLMOHUPOBAHUH AaHTUTE OPraHU3MOB
@®pakKLMOHMPOBaHKEM JTUM(OLUTOB

+C nomoti[pt0 THOpUOM

XUMHUYECKUM CUHTEe30M

IIpenmyiiecTBaMH reHHO—HWH)XEHEPHOr0 MHCY/IMHA AB/IAIOTCS
+MeHb111as1 a/yiepreHHOCThb

Bricokas uncToTa npoAyKra

Bosbimiast cTabuibHOCTD

Bbicokasi akTUBHOCTb

METO/I0B

IIpenmyiiecTBO NMoTyuYeHHs BUOCTeU(PHUUeCKHUX /ISl YeI0BeKa 0e/TKOB myTéM

MHMKPOOHO/I0rH4ecKoro CHHTe3a
KauecTBO ChIpbs

OKOHOMUUYHOCTh

+CHsITHe 3THUeCcKUX rpobiem
CTabuIbHOCTD TTPOM3BO/ICTBA

TeHHOH

Pa3paboTraHHas TeXHO/IOTHA NO/TyYeHUs] PEKOMOMHAHTHOT0 3PUTPONO3THHA OCHOBAHA HA

IKCIPeCcCHH reHa
B knetkax aApoxoken
B kneTkax pacteHUH
+B Ky/IbType )KUBOTHBIX K/IE€TOK
B kseTkax 6aktepuii



Tab6mna 9 — Kpurepun oreHkH ¢()OpMHUPOBAaHHOCTH KOMIETeHI[HH

KO,E[ N HaMMEHOBaHHe

Kputepuu otieHuBaHUs chOPMUPOBAHHOCTH KOMITeTEHLIUU (UacTu

WHJUKaTopa KOMITeTeHIUH)
JOCTHKEHUs Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
KOMIIeTEHLIUM (YaCTH | COOTBETCTBYET OIeHKe COOTBETCTBYET COOTBETCTBYET
KOMITeTEHLIUN) «yIOB/IETBOPUTE/ILHO» | OL[EHKE «XOPOIII0» OLIEHKe «OTJIHUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJbHOTrO Oasia MaKCHMasbHOI0 MaKCHMa/bHOTO
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. MOCTaBJ/IeHHbIE MpOBeleHusI
XO3AMCTBEHHLIE B/IafIeeT MaTeprajioM | BOMPOCHI, HO MPaKTUYECKOT0
0Cc0OEHHOCTH pa3HbIX BU/IOB
g 10 TeMaM JlOTyCKaeT 3aHATHS, IPAaBUJILHO
CeJIbCKOXO03MCTBEHHBIX
SKHBOTHDIX. JUCLIUTUIMHBI, HO HETOUYHOCTH TIpU OTBeyYaeT Ha
U-2 mkoc1 YMeThb: | HCIIBITBIBAET aHasnu3se MOCTaBJ/IeHHbIE
TMonb30BaTHCS 3aTpyJHEeHUs B MOMCKe | UHPpOpMaLUK Jijist BOTMPOCHI, 3HaeT
3/1eKTPOHHBIMH Y aHanu3e pellieHust pe3y/bTaThl
HH(OPMALMOHHO- vH(bopMaLuu Ais MOCTaB/IEHHOM MOC/IeJHUX
AHATHTHACCRIMY el1eHus 3ajjauu, BaajeeT OCTV)KEHWI HayKHu B
pecypcami, B TOM 4HC/Ie p o aA » B/IaA A y
npoduLHBMU Gasavu | TOCTaB/I€HHOM 3a/lauM; | HaBbIKaMU obsactu
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

CeJTbCKOXO03IMCTBEHHBIX
>KUBOTHBIX

N-3 nkoc-1 Bnagets:
KonTpons peanvsauuu
pa3paboTaHHBIX TJIAHOB U
TeXHOJIOTUM cofiepKaHUs U
BOCIIPOM3BO/ICTBA
CeJTbCKOXO03AMCTBEHHBIX
>KUBOTHBIX

HayUHBIX )KYPHA/IOB U
MoHorpadbuii




Tema 8. BuorexHosiorus u 6M00e30MaCHOCTD

Bonpocs! g15 onpoca:

1.Be3omacHocTh 1 6100€30MacHOCTb B )KUBOTHOBO/ICTBE.

2. CyIHOCTb TeHeTHUeCKOT0 PIUCKA M BO3MOKHOM OMaCHOCTH B OMOMH)KEHepHUH.

3. 3ajjaud ¥ OCHOBHBIe HarpaBJieHUsI TOCYAapCTBEHHOTO PperyJvpoBaHUsi B 00/sacTu
reHHO-UH)XeHePHOM [1esiTe/TbHOCTH.

4. Kputepurd ¥ TIOKaszateqn OM0O0OE30MacCHOCTH TIPUMEHSIFOTCS B OHOTEXHOJIOTHH U
OMOWH)KeHEepHH.

5. 3aKOHbI, TOCTAHOB/IEHUS] TIPaBUTE/NLCTBA U [Jpyrhe HOPMATHMBHO-TIPABOBbIE aKThI
TIPUHATBHl B Halledl crtpaHe B 00/acTH OMOTEXHOJIOTHH, TeHHO-WH)XeHePDHOUW JesTelbHOCTH U
6robe30macHOCTH.

6. 3agaud cTaHJapTU3alMM W CepTHUdHKAIMK TMpoAyKiuu (ycayr) B obmacta
TeHHOWH)KeHepPHOU J1esiTe/TbHOCTH ¥ 6100e301acHOCTH.

6. Tlopsiiok, MpeayCcMOTpPEHHbIM 3aKOHAMU M TIOCTAHOBJIEHWSIMU TpPaBUTENbCTBA MPHU
roCy/JapCTBEHHON  perucTpalji  T'eHHO-WH)XeHepHO-MOJAW(ULMPOBAaHHBIX OpraHU3MOB U
TM0JlyuyaeMbIX U3 HUX HOBBIX MUILEBLIX POAYKTOB B Poccuiickoit ®epneparym.

7. OcobeHHOCTHM CHCTeMbl TOCY/apCTBEHHOTO Dery/JMpoOBaHUsl U  obecrieueHus
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 npeozoieHus OTCTaBaHUsI OMOTEXHOJIOTHH, OMOMHXKeHepruHr ¥ 0100e30TacHOCTH
B Poccuu.

10. buoras u MeTo/b! ero noJy4yeHus.

11. TIpoueccs! gerpajanuy HaBo3a U APYrUX OpraHUYeCKUX OTXOZ0B IPU UX KOHBEpCUU
B Ouoras.

12. OcHoBHble TpeboBaHUs K CyOCTpaTy U yC/ioBUs 0Opa3oBaHus buorasa.

13. OcHoBHble (u3nyeckre CBOMCTBA OMOrasa M BO3MOKHOCTH €0 KCII0/b30BaHUs Ha
TIPOM3BO/ICTBEHHBIE U ObITOBBIE HYK/IBI.

14. KonmuuecTBo Grorasa rojiy4aemMoro rnpu aHaspoOHo# repepaboTKe HaBo3a.

15. Otnnuure cOpO’KeHHOTO HAaBO3a OT HATUBHOTO.

16. OcHOBHBIE TUTIBI OMOTAa30BBIX YCTAHOBOK M UX Ha3HAUeHHe.

17. OueHka @Qu3nuecKux CBOWCTB Ouorasa B CpaBHEHWM C [JPYTMMH BHaMHU
3HEepProHOCHUTesIel.

KomnblomepHoe mecmupogaHue (TCk):
Bbibepume o0uH eapuaHm omeema.
IToy MUKPOCKOIIOM 3aMeTHO, UTO B KJ/IETKe pa3pylleHa 000/104Ka siipa, KOPOTKHe
XpOMOCOMBI B BH/le 0yKBbI X paBHOMEPHO pa3MelleHbl 10 Bcell KiaeTke. Ha kakoit
CTaQ/UM Jie/IeHUs] HaxXOAUTCS K/eTKa?
[Tpodasa
Nurepdaza
+ Metada3za
Tenodaza
C noMo1b10 MUKPOMaHUITY/IATOPA U3 K/IeTKH yaanuiu Komimiekc I'onbmpxu. Kak 3To
CKa)XeTCs1 Ha JJa/IbHelIell )Ku3He/jesATe/IbHOCTH K/IeTKU?
Hapymuircs npouecc mutosa
+ Hapymmrcsi o6pa3oBaHue TM30COM, UX CO3peBaHUe U BbIBOJ, CEKPETOPHBIX
TIPOAYKTOB KJIETKH
Hapyuutcst o6pa3oBanue pubocom U cuHTe3 OekoB
Hapy1iaTcst mporjecchbl 3HepreTHYeckoro oomMeHa
C noMo1bH0 IMaTesisi ¢/leJIaH COCK00 c/IM3uCTOo| pTa. B Hepa3pylmeHHbIX INUTeTHATBHBIX
KJIETKaX OKPAIlleHHOT0 Ma3Ka X0POII0 BU/JHBI OBA/IbHBIE A/[Pa, HEOJUHAKOBBIE T10
pa3Mepy. Kakum nmyTem mpoucxousio Jje/ieHue 3TUX K/IeTOK?
Murto3



Meiio3

IMu3oronus

+ AMUTO3

Mukpoopranu3mbl, KOTOpbIe OTHOCATCA K NPOKapHoTaM, UMeK0T TaKue CTPYKTYpPbI:
MutoxoH[pun

+ Hykneoup

XJ10pomiacThl

OH/0T1/Ia3MaTUYeCKU PETUKYIYM

Ha rucrosoruyeckoM npenapare BHAHA cOMaTHYecKasi K/IeTKa 0bIKa, HaXo/sIasACsa B
MeTtadasze MUTOTHUECKOro AeneHusi. CKOJIbKO XpOMOCOM BXOAMT B cocraB MeTada3Hoi
IUIaCTUHKHY, YUYUThIBafA, UTO KaX/Aasg XpoOMOCOMa CO/JEpP)XUT /[Be CeCTPUHCKHe
XpoMaTu/bI?

46 XpoMoCoM

92 XpoMOCOMBI

+60 xpoMmocom

30 xpomocom

B nuTaTtenbHYH cpejly C K/IeTKaMH, CIOCOOHBIMH K /ie/IEHHI0 MUTO030M, BHeCEH THMHH
C Pa/H0AKTHBHOM MeTKOI. O ueM MOKeT CBH/IeTe/IbCTBOBATh 0OJIbIIOe KO/JIHYECTBO
THMHHA, KOTOPbIH BbIABJ/ISAETCS B A/ipax K/IeTOK BO BpeMs paAnoaBTorpaduueckoro
hccaegoBaHusA?

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

+ O 0O/BLIOM KOMWYeCTBe K/IeTOK, KOTOpble HaxOASTCS B CHHTETUUYECKOM IepHo/e
rHTepdasbl

O 60J/IBIIION MUTOTHYECKON aKTHUBHOCTH

O mazoM KOoauMyecTBe KJ/IeTOK, KOTOpble HaXOJATCS B MPEeCHHTEeTUUYeCKOM Iepuoje
MHTepdasbl

OjHoM W3 NMPUYMH caMopa3pyllieHHe K/IeTOK XPAIlja IPU 0CTeonopo3e Ha KJIETOUHOM
YPOBHe fIB/IfeTCs pa3pyllieHHe CTPYKTYPbI 0[JHOr0 U3 opraHou/ioB. Uro 310 3a opranouj?
Kowmmiekc I'onbaxku

KrneTouHsiii LjeHTp

+ JIusocoma

MutoxoH pUs

IToc/ie MUTO3a B A0UEPHHUX 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 CIIOCOOHOCTH K CAaMOY/JBOEHHIO:

Pu6ocoMel

[TnacTMHYaTHI KOMILIEKC

OHJ0I/Ia3MaTruyeckasl CeThb

+ MuToXoHIpUn

J1s1 yCHemHoro orJiof0TBOPeHUsI Heo0X0JuMO0, YTOObI MPOU30IIa AKPOCOMHAsA
peakuusi, BCIeICTBHE KOTOPO#i A/Ipo cliepMaTo301/ia MoMNa/jaeT B cepeiMHYy fALia.
Ha3zoBuTe opraHe/ty, KOTopas NpUHUMaeT Hau0o/IbIIee yyacTHe B 00pa3oBaHuM
aKpOCOMBI:

Pubocoma

MutoxoHapust

+ Kowmmnekc I'onbaxu

Krnerounsiii LjeHTp

Ha KyabTypy omyxo/ieBbIX K/I€TOK IMOAEHCTBOBA/IM KOJIXMIIMHOM, KOTOPbIA 0/IOKHpYyeT
cHHTe3 0eKOB-TyOy/IMHOB, 00pa3ymlomux BepeTeHO /jeneHus. Kakue 3Tambl
KJIETOUHOI'0 I[UKJ/Ja Oy/JyT HapylleHbI?

+ Mwuro3

G-HyJ1eBOl TIepuo/

[TocTCcuHTETMYECKNI TTEPUO]]

CHHTeTUUeCKUM Mepuof,



depMeHTHI B KJIETKE pa3MellleHbl B OpraHe/ulax TakKuM 00pa3oM, UTO OHHU
obfecnieunBaOT BbINO/THEHHe (YHKIMH ompe/eeHHbIX opraHe/1. HazoBure, Kakue
(hepmeHTBI pa3meliieHbI B TU30COMaXx:

@depMeHTbI CUHTE3a )KUPHBIX KACIOT

+ I'naponasel

depMeHTHI CHHTe3a be/ka

@®epMeHTbI CUHTE3a MOUEBHHBI

Ha nipoTshkeHuM XKU3HHU (0T Je/IeHusI 10 rude/in) KjieTKa HaX0/JUTCA Ha pa3HbIX ¢a3ax
KJIETOUHOI'0 IMKJ/Ia — mHTepda3a nepexoaut B Muto3. Kakoii 6e/10k BoIpabaTbiBaeTcs B
KJ/IeTKe U pery/iupyeT BCTyI/IeHHe K/IeTKH B MUTO03?

+ LvknuH

Keparux

BumeHnTuH

Tybynux

IIuTOXMMHUECKHMM HCC/Ie/J0BaHNEM BbISIB/IEHO BBICOKOE CO/iep)KaHHe B IMTOIl/Ia3Me
ruppouTuyeckux ¢epmeHToB. O0 aKTUBHOCTH KAaKHX OPraHe/Ul W3 IepedyrC/IeHHBIX
HIDKe CBH/IeTe/IbCTBYeT 3TOT (paKkT?

KietouHoro neHTpa

OH/0T1/1Ia3MaTUYeCKOro PeTUKY/IyMa

+ JIuzocom

MuTOXOHpUM

Ha s1eKTpoHOrpaMMax K/1eTOK eyeHH KPbIChI X0POILO0 3aMeTHbI CTPYKTYPbl OBa/IbHOM
¢opmbl, ABymMemMOpaHHbIe, BHYTPeHHsisi MeMOpaHa KOTOPhIX o0pa3yer Kpucrtbl. Kakue
3THU OpraHe/uibI?

ITepokcucomsbl

+ MuUTOXOH[pUU

LleHTpOCOMBI

JIn3ocomel

Bo Bpems u3yueHus (pa3 MuTo3a B K/eTKax Kopellka JyKa HailjeHa KJeTKa, B
KOTOPOI CIHPa/IM30BaHHbIE XPOMOCOMBI JIe)KaT B IKBATOPHA/IbHOMU IJIOCKOCTH, 00pa3ys
3Be3y. Ha kakoii craiuu MuT03a HaX0AUTCA KieTKa?

+Metada3ssl

ITpodasbl

WnTepdassl

Tenodasbl

Cor1acHO IpaBU/Iy MOCTOAHCTBA YHC/Ia XPOMOCOM /I/ISl KAXXA0r0 BH/A )KUBOTHBIX
XapaKTepHO onpejie/ieHHOe ¥ MOCTOSAHHOEe KO/In4yecTBO xpomMocoM. Kakoii MexaHu3M
o0ecrieynBaeT ITO CBOWCTBO MPH M0/I0BOM Pa3MHOKEHHH?

Muto3

+ Metio3

Tpancsanus

[JutokuHes

Cpequ MeMOpPaHHBIX OpPraHe/U1 KJ/IeTKH BBIJAE/IAIT OAHOMeMOpaHHbIE H
AByMeMmOpaHHble. Kakue opraHe/uibl UMeOT AByMeMOpaHHOe CTpoeHHe?
MurtoxoHpuy, anrapar ['onbmxu

KnetouHslii 1jeHTp, pub0COMBI

+MWUTOXOH/IpUH, TIIACTUbI

Arnmapat I'onbiku, pubocoMBI

Hauaiocb MUTOTHYECKOe ie/leHHe JUIIJIONAHON COMaTHUeCKoH KIeTKU. XO0J MHUTO3a
HapyLIH/IcA, ¥ o0pa3oBajiach OJHOs/epPHas MoUIUION/HasA KieTka. Ha kakoi craguu
MHTO3 ObLT IpepBaH?

[Tpodasa

Tenodasa

+AHadaza

Mertadasza



B K/1eTKe HapyleHa CTpyKTypa pudocoM. Kakue nporecchl moCcTpajaoT Mpexje Bcero?
CHHTe3 HyK/IeMHOBBIX KUC/IOT

+CwuHre3 Oenka

CuHTe3 yrieBooB

CuHTe3 JIMIKU/I0B

Comaruueckasi AMIUIOM/HAs KJjleTKa BCTyNW/Ia B MHUTO03, HOPMa/bHbI XOJ KOTOpPOro
Obu1 mpepBaH KosxunuHoM. Ha Kakowm 3Tame OyaeT mnpepBaH NpOIECC MHUTO03a, H
KaKoi XpOMOCOMHBIN Habop OyseT MMeTh 00pa3oBaHHoOeE SAPO?

Anadasa, 2n

Anadaza, 4n

+Metada3za, 2n

Mertada3za, 4n

OpraHe/yla KJIeTKH HMeeT COOCTBeHHYI 0e/10KCHHTe3upyrIlyr cucremy. HazoBure ee:
Arnmnapar I'onbapxu

JIuzocoma

OH/I0I/Ia3MaTUYeCKUN PeTUKYJIyM

+ MuTOoXOoHApUSs

IIpoayKThl 00MeHa BBIBOJATCA M3 KJIETKH 4Yepe3 KoMIuieKC ['o/ibpKH B pe3y/bTarTe
CcoeiMHEHHs ero MeMOpPaHHOM CTPYKTYPHBI C HAPY)KHOH CTPYKTYpoii. UTo 3T0 3a mpouecc?
Ocmoc

Tndysus

OH/ZIOLIUTO3

+ DK30LMTO3

B Ky/abType TKaHe# sIePHBIM H3/IydeHHEM TMOBPEeX/eHbl AAPBINKH sifiep. OOHOB/IeHHE
KaKHX OpraHe/ul B UTONJIa3Me K/IeTOK CTAHOBUTCS NMP006/1eMaTHYHbIM?

+Pubocom

—JIuzocom

—Kowmruiekca I'osibiku

—MukpoTpybouek

Bo BpeMsi MHUTOTHYECKOro /e/IeHHsl KJ/IeTKH HCC/IeoBaTe/Ii0 yAa/och HadmwaaTh ¢a3sy,
KOI/Ja OTCYTCTBOBa/IM 000/10YKa spa W A/PBIIIKO, ILEHTPHOJHM PacHo/IOKWIACh Ha
MPOTHBOIO/IOKHBIX MO/II0CaX K/IETKH, a XPOMOCOMbI UMe/IH BH/| KJy0Ka HUTeH, CB0O0OHO
pa3MelilleHHbIX B O[uTOoIIa3Me. Ha Kakoil cTagud MHTOTHYECKOro IUK/Ia HaXO0JUTCS
KJ/IeTKa?

+IIpoda3bl

Anada3bl

Wurepda3sbl

Mertada3zsl

ITogonbITHBIM JKUBOTHBIM Ha TMPOTSDKEHUH 24 CyTOK BBOAWIM COJIH  TSDKeJIbIX
MeTa/I0B. Vi3yueHue mpenapaTroB IeYeHH MO/ 3/IeKTPOHHBIM MHUKPOCKOINOM BBbISIBI/IO
AeCTPYKIUK0 MHUTOXOHApuil B remaropurax. C 0Oo/iblIOH yBepeHHOCTBI) MOJXKHO
yTBepXJaTh, UTO B renaToiuTax HapylleHbl MPOLecChl:

CunTe3a Oeska

+3DHepreTruyeckoro ooMeHa

’Kuposoro obmeHa

CuHTe3a yrieBo/oB

B puToreHeTMuecKod J/1abOpaTOPUHM MCC/IEJOBAIA KAapHOTHIN 3A0POBOro 0bika. Bbuio
YCTaHOBJIEHO, YTO ero coMaTu4eckHue KJjeTKH cojep>xat 60 xpomocom. Kakoe KosiuuecTBo
ayTOCOM CO/IeP)KUTCS B ero COMaTHYeCKHX KIeTKax?

60

30

+58

46

YcraHoB/1IeHO, YTO KapHUOTHUII JIOLIAAU Npe/jcTaB/ieH 64 JByXpoMaTHAHBIMU
xpomocomamu. Ha Kakoil craguu MuTO3a onpe/e/ieH KapUuoOTHIT?



Tenodaza

+ Metada3za

[Tpometacasa

Anadasa

KiieTKy /1a00paTOpPHOro >XHBOTHOI'O MOJBEPI/IM M30LITOYHOMY PEHTI€HOBCKOMY
00,1yuenuio. B pe3y/ibTare o0pa3oBauch 0eikoBbie pparMeHThI B UTomuia3me. Kakoi
OpraHou/i KJIeTKH MPUMeT yJacTHe B UX YTH/IH3al[uu?

KrieTouHbIl 1jeHTP

Kowmrmiekc I'onbxu

+JIn30CcoMBI

OH/0T1/Ia3MaTUYeCKU PETUKYTYM

ITocsie nccnepoBanusa Kapuoruna BbigBUIM 60 xpomocom. OaHa u3 xpomocoM 1-M mapsl
Obl/Ia J/IMHHee 00BIYHOM BC/Ie/[CTBHE MPHUCOEAWHEHUs K Hell YacTH XpOMOCOMBI U3 29-i
napbl. Kakas MyTaiusa umeer MecTo?

Henenys

NuBepcus

+TpanHcmokarys

HOynnvkauus

B rucrosornueckoM  mpemnapare, OKpAllleHHOM  JKe/Jle3HbIM  TIeMaTOKCU/IMHOM,
Mpe/ACTaB/JeHa KJ/IeTKa TraHTe/seo0pa3Hoii  ¢opMbl, B MO/IOCaX KOTOPOH BH/HBI
CrMpa/iu30BaHHbIe XpoMocoMbl. B Kakoii paze K1eTOUHOr0 LMK/Ia HAXOAUTCA KIeTKa?

B anadaze

B npodaze

+B Tenodaze

B unTtepdaze

B kinerkax uenoBeKa NpHu (U3NUeCKOll Harpy3Ke pe3Ko YCH/IWICS NMPOLeCcC CMHTe3a
AT®, KoTOpbIii MPOUCXOJHUT B:

JIusocomax

+MUTOXOHPHUSIX

Kowmmnekce I'onb gk

Pubocomax

ITocsie Bo3AeiiCcTBUA MyTareHa B MeTa()a3HoM NJIACTUHKE BHIAB/IEHO Ha TPH XPOMOCOMBI
MeHbIlle HOPMbI. YKa3aHHas MyTaljusi OTHOCHTCSA K:

TpaHcokauu

NuBepcun

[Tonurennn

+ AH3YIUIOUUU

B pacTtymux TKaHfAIX OpraHu3Ma 4e/I0BeKa HempepbIBHO CHHTE3UPYIOTCs crnenuduuecKue
KJIETOUHBbIEe 0e/IKH. JTOT MPOLecC MPOMCXOJUT Os1aroapsa padore:

JIuzocom

+Pubocom

KietouHoro njeHTpa

Anpeiika

Knerka simvuHMKa HaxoguTcA B S-mepuoje uHTep(daspl. B 3T0 BpeMs MPOUCXOUT:
Cnmpanusanusi XpoMOCOM

+ Perumukanusa [JHK

Hakonnenve AT®

[enenve xpomocom

OoreHe3s /e IMTCS HA TPU MePUO/ia: Pa3MHO)KeHHe, POCT U co3peBaHue. KieTku, KoTopbie
BCTYIHJ/IH B TEPHO/] POCTA, HA3bIBAIOTCA:

Ooronuu

+ IlepBUUHBIE OOLIUATHI

AnnekneTka

BTopuuHbIe OOLIUTHI



Ha k/ileTKy mnojeiicTBOBa/iM BelIeCTBOM, KOTOpOe BbI3Ba/I0 HapyllleHHe I[eIOCTHOCTH
MeMOpaH 1n30coM. UTO MOKeT MPOU30MTH C K/IeTKON BC/Ie/[CTBHEe 3TOro?

Cneyuanvsanuys

Ouddepentmariys

PasmHOxeHUne

+ABTO/NMN3

B jguarHocTuke XpOMOCOMHBIX 00/I€3HEH C Ie/IbI0 W3YUYeHHs KAapHOTHIIA HA KYJIbTYPY
KJ/IETOK BO3/|eliICTBYHOT KO/JIXHMIJMHOM — BelleCTBOM, pa3pyuialoiuM BepeTeHo AeneHus. Ha
KaKoO# CTafid MUTOTHUYECKOr0 LUK/a U3y4yaloT KapuoTum?

Tenoda3ssi

[Tpodasbl

+MeTtacassl

AHadasbl

MuTOTHYECKHI LUK/ — OCHOBHOW KJ/IETOYHBIN MeXaHW3M, KOTOPbIi  o0ecreynBaeT
pa3BUTHe OPraHU3MOB, pereHepalUMi0 U pa3sMHOXKeHHe. JTO BO3MOXXKHO, IOCKOJIbKY
0/1arojjapsi TaKoMy MeXaHH3MYy 00ecreunBaeTcs:

Kpoccunrosep

+ PaBHOMepHOe pacrpe/iesieHre XpOMOCOM MeXXAY AoUepHUMH KeTKaMu

HepaBHOoMepHOe pacripesiesieHle XPOMOCOM MEX/y J0UePHUMU KIeTKaMU

V3MmeHeHre TeHeTHYeCcKoW WHGMOpMaL[Un

TpaHckpunys B KJjeTKe NMPOUCXOJUT B ydyacTKax jyxpomaTuHa. Kakue u3MeHeHuUs B
IMTOIIa3Me KJ/IETOK BO3HUKAIOT B (JTydyae yBe/IMUeHHsI KOJTHYeCcTBa 3yXpoMaTrHa?
Bo3spacTaet 707151 arpaHy/IsipHOM 5H/0M/1Ia3MaTHYeCKO CeTH

YMeHbIIIaeTCsl aKkTUBHOCTh K/IETOYHOTO 11eHTpa

+ Bo3pacTtaeT Ko/im4ecTBO prubocom

BospacraeT akTUBHOCTb JIU30COM

Ha sn1ekTpoHHoH ¢doTorpadum KjieTKyd 3aMeTHbI MAaKPOMOJIeKY/1bl, KOTOPbIe CBA3bIBAIOTCA
co creruUUeCKMMH pPelenTopaMy Ha TMOBEPXHOCTH IJIa3MaTHUYeCKOo#i MeMOpanbl. Kakum
MyTeM OHM MOMA/JAl0T B KIeTKY?

Yepe3s MOHHbIE KaHaJIbl

+ bnaropaps sH40LUTO3Y

[TyTem macCMBHOTO TPaHCIIOPTA

Bbnaroyapst paboTte HaTpuii-KaIMeBOro Hacoca

Temartuka pedeparoB

1. Posib BBIJAIOIUXCS YUEHBIX B PA3BUTUN OMOTEXHOIOTUH.

2. CocTosiHMe U TTePCIIeKTUBBI Pa3BUTHS «beoi» buotexHonoruv B PO u mupe.

3. CocTosiHYe Y TepCIIeKTHUBbI Pa3BUTHSI «KPaCHOM» OHOTeXHOJIOTHH B PD u mupe.

4. CocCTosiHME U TTePCIIeKTUBBI Pa3BUTHS «3e/IEHON» OMOTeXHO/IOrMH B PO u mupe.

5. CocTosiH1E U TTepCIIeKTHUBBI Pa3BUTHS «Cepoi» OMoTexHomoruu B PO u mupe.

6. CocTosiHYe U TepCTeKTHUBbI Pa3BUTHS «CUHeM» 6uoTexHosioruu B PO u mupe.

7. Vcnonb3oBaHre COBPEMEHHBIX OMOTEXHOJIOTMUECKUX METO/IOB B TJIEMEHHOU paboTe ¢
JKUBOTHBIMH.

8. CoBpemeHHbIe MeTO/Ibl BOCIIPOM3BO/CTBA )KUBOTHBIX.

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

10. Mosieky/isipHO-TeHeTHUeCKHe MeTO/IbI AUarHOCTHKY MH(EKLIMOHHBIX O0Ie3He.

11. MapkepHasi ceneKkLys B )KUBOTHOBO/CTBe.

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

13. Apanrauus metoga ITLP gnst BeisiBneHust nomuMmopgusma JJTHK MukpocateniutoB y

JKMBOTHBIX pa3HbIX BUJIOB.

14.  Wcrnonb3oBaHWe peKOMOMHAHTHBIX MUKPOOPTaHU3MOB [ijisl TIOJTyYeHUs aHTUOMOTHKOB
15.  IlepcrieKTHBbI UCIIO/Ib30BaHUs TPAHCT€HHBIX KUBOTHBIX

16.  IlepcnektuBsbl ucronb3oBanus I'MO

17.  Co3paHue M CKPUHUHT TeHOMHBIX OMbOoTeK



18.  Cucrems! IHK-A1arHocTuku

19.  Xwumunueckuii cuHte3 JTHK

20.  Merozbl UMMYHOAUArHOCTUKU

21.  B03MOXHOCTH CHHTe3a BTOPUYHBIX MeTa0OUTOB CYCTIeH3OHHOMW KY/IbTypOi K/IeTOK
22.  Hcnonb3oBaHue U307MPOBaHHbBIX MPOTOI/IACTOB B (DyH/jaMeHTaIbHbIX UCC/Ie/JOBAaHUSX U B
CeJIbCKOM XO0351CTBe

23.  KpuocoxpaHeHue reHO(OH/1a )KUBOTHBIX

24.  Buosoruueckue TeXHOJIOTHU U pellieHre 3K0JIOrMUecKUux rpobsem

25.  OuucTKa BO/IbI C TIOMOILBI0 OHOIOTUYeCKHX TEXHOIOT U

26.  Vicnonb3oBaHue OHMOIOTMUYECKUX TEXHOJIOTH TIPU MOHHUTOPUHTE OKPY>Karlollei cpe/ibl
27.  Buopgerpaganus KCEHOOHOTHUKOB

28.  Cunre3 6esika HAa UIMMOOH/TM30BaHHBIX PUOOCOMAx

29. Ncnonb3oBaHWe UMMOOWIM30BaHHbBIX ()ePMEHTOB B [TPOMBIILITIEHHOCTH

30. Vcnonb3oBaHre UIMMOOMITM30BaHHBIX ()ePMEHTOB B MeAULIHE.

31.  Buonoruueckue 100aBKy B MUILEBOI TPOMBIIIJIEHHOCTH

Ta6mna 10 — Kpurepuu oneHkH copMHUPOBAaHHOCTH KOMITETEHI[UH

Kog 1 HaumeHOBaHue KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UU (UacTU
WHJYKaTOopa KOMITeTEHLIUH)
JIOCTH>KeHUS Ha 06a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHe
KOMIIeTEHLIUM (YaCTU | COOTBETCTBYET OLeHKe COOTBETCTBYeT COOTBeTCTBYeT
KOMITeTEHLIUU) «yIOBJIETBOPUTE/ILHO» | OLIEHKE «XOPOLIO» OLIeHKe «OTJIMYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oasiia MaKCHUMaIbHOT O MaKCUMabHOT 0
basia bana
(ITKoc-1) 3HaeT OCHOBHbIE T0 CYILIeCTBY, TpUHUMaeT aKTUBHOE
NA-1  nkec1 3HATh: | IOHATHSA U TePMUHBI OoTBeuaeT Ha yuacTue B Xofe
Bronoruyeckue ¥ | OMOTEeXHOJIOTUH. MOCTaB/IEHHbIE MpOBeJIeHUs
XO3AUCTBEHHDIE BJIaJieeT MaTepuaaoM | BOIMIPOCHI, HO MPaKTUYeCKOro
0COOEHHOCTH Pa3HBIX BU/IOB
o 10 TeMam JIOTyCKaeT 3aHATUS, IPABUIBHO
Ce/IbCKOXO03AMCTBEHHBIX
SKUBOTHBIX. JVCLIUTIIMHBL, HO HeTOYHOCTH I1pU oTBeyYaeT Ha
UI-2 1Koc1 YMeTs: | UCIIBITBIBAET aHanuse MOCTaB/IEHHbIE
Iosb30BaThCs 3aTpyJHEeHUs B MIOMCKe | UH(QOpMaLUU J/1s1 BOIIPOCHI, 3HaeT
3/1eKTPOHHBIMM Y aHa/use pelieHust 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 .
TPOGUILHBIMH Gasamu | [TOCTAB/I€HHOM 3a/jaul; | HaBbIKaMU obsiactu
JAHHBIX,  MPOrpaMMHLIMU O(DOPMHEHI/IQ JKMBOTHOBO/CTBE,
KOMIIIeKcamu  ipi - c6ope JOOKYMEHTOB MO)KeT paboTaTh U
UCXOZIHOH HME(pOPMAIMH 1 yCTaHOB/IEHHOM oTbupath
Tpu pa3paboTke
bopMbI HEoOX0JUMYTO
TEXHOJ/IOTUU COAEP>KaHUA U
pasBeeHust MH(OpMALIUIO 13
Ce/IbCKOXO03AWCTBeHHBIX HAYYHbIX >)XYPHA/IOB U
JKUBOTHBIX MoOHorpaduii
N -3 nkoc-1 Brnagers:
KoHTposnb peanu3auyu
pa3paboTaHHBIX TJIAHOB U
TeXHOJIOTUH coaep>kaHud U
BOCIIPpOM3BO/ACTBA
Ce/IbCKOXO035IICTBEHHBIX
JKBOTHBIX

2 OOEHMBAHMWE IITMCBbMEHHBIX PABOT CTYJAEHTOB, PETJIAMEHTHUPYEMBbIX
YUYEBHbBIM IVIAHOM




[TucbMeHHBIe pabOTHI TIO JAHHOM JMCIIUTUIMHE YUeOHBIM IJIAHOM He TIPeyCMOTDPEHBI.

3 OPEJE/TEHUE PE3YJ/IbTATA IIPOMEXYTOUYHOMN ATTECTAIIUU
dopma MPOMeKyTOYHOW aTTecTalyy M0 JUCLIUIIMHE 5K3AMEH.

OLEHOYHBIE MATEPUAJIBI 1 CPELNICTBA IJI [TIPOBEPKU
CO®OPMMUPOBAHHOCTU KOMITETEHLIWM

[IKoc-1 YnpaB/ieHue TeXHO/I0OTHYECKUMHU NPOLIECCAMHU COfiep>KaHUsI U BOCIIPOU3BO/ACTBA
Ce/IbCKOX0351IMICTBEeHHBIX )KMBOTHBIX

3ajjaHMs 3aKPBITOr0 THIIA:

1. Bo BpeMsa MHTOTHYECKOI0 [e/leHUsl K/IeTKH HCC/Ief0BaTe/II0 yAaa0ch Ha0/I0/aTh
¢a3y, korga OTCYTCTBOBa/IM 000/10UKa siipa M  SIAPBIINIKO, LIEHTPHUO/IH
Pacmno/IOKUIMCh Ha NMPOTHUBOIOJJI0KHBIX MOJI0CAaX KJ/IeTKH, a XpOMOCOMbI MMe/H
BHUJ K/Iy0OKa HUTed, CBOOOJHO pa3MelleHHbIX B puToruiasme. Ha Kakoil craguu
MHMTOTHUYECKOr'0 IUK/Ia HAX0JUTCA K1eTKa?

+I1poda3ssl

AHadasbl

WuTtepdassl

MeTada3zbl

2. Knerky /1a060paTopHOro >XMBOTHOTO TOJBEPI/IA WU30BITOUHOMY PEeHTT€HOBCKOMY
00/1yuyenuio. B pesysbTare 06pa3oBaiuch 0e/1KoBbIe (P)parMeHThI B IIUTOILIa3Me.
Kakoii opraHou K/J1eTKH IpUMeT yyacTHe B UX YyTWIH3aLHuu?

KrneTouHbili LjeHTp

Kowmrmiekc I'onbaxku

+JIM30COMBI

OH/0T1/Ia3MaTUYeCKU PETUKYIyM

Sa}laHI/IH OTKPBITOr0 THUIIA:

JlaiiTe pa3sBepHYTbIM 0TBET Ha BONPOC:

1. Ha3zoBute criocobbl momyueHUs: He3aMeHUMbIX aMUHOKHCIIOT.
[TpaBUBbHBIN OTBET: AMHUHOKHCIOTBI MOXKHO TIO/Ty4aTh CJ/IeIyOIIMMHU CIIOCOOaMHU:
1) TU/POJI30M MTPUPOAHOTO OETOKCOZePIKAILEro ChIPbS;

2) XUMUUECKUM CHHTEe30M;

3) MHUKPOOMOIOTHUECKUM CHHTE30M;

XI/IMI/IKO-MI/IKPO6I/IO]IOFI/IIIECKI/IM METOO0M.

2. Kakue MeTozbI UCTI0/IB3YIOT /1JIsl [IepeH0Ca FeHOB M/IeKOITUTAOLIUX ?
[TpaBunbHBIM OTBeT: JIHS epeHOca reHOB MJ/IEKOIUTAIOLUX UCTIO/Ib3YIOT TPY METO/a:
-MUKPOUHBEKYUI0 pekombuHaHmHotl /JHK & npoHykieyc 3ueombl;

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

3. HasoBuTe 0CHOBHBIE 3Tarbl [10/1yYeHsl TPaHCTeHHbIX KUBOTHBIX.
ITpaBU/IBHBIM OTBeET:

TTonyueHue on1o0omeopeHHbIX AliLeK1emoK

KoHncmpyuposaHue 2ena.

IpueomoesneHue uHsekyuoHHo20 pacmeopa /JHK.

Muxpounsexyusi pekombuHanmHoti /JHK 8 npoHykieyc 3ueomi.



TpaxcnaaHmayus 3u2om.
BrisiBrieHve uHTerpaiu uykepoaHoit JIHK.

4, [HatiTe onpesieneHre MOHATUIO xuMepu3Ma. Kakuve BU/bl XMepH3Ma CYIeCTBYIOT?
[TpaBunbHbIN O0TBET: C y3KOT€HEeTUUECKOW TOUKU 3PEHUsT XMMEPBI - 3TO TIPOYKThI 00beIUHEHHS
IByX ¥ 0Oonee paHHUX SMOpPHOHOB, BCJEACTBUE Uero OHU 00/1aZial0T  CI0XKHBIM
KOMOMHHPOBaHHBIM F€HOTHUIIOM.

Io knaccupukayuu K.dopoa, pazmuuarom nepeuuHbili U 8mopuuHblll Xumepusm. Ilpu nepeuuHom
XuMepusme 2eHemuuecKU pdasHble Nonysiyuu KAemoK COCyuwjecmeylom C MOMeHmd Onio0OmeopeHust
AllyeKyemKu Wiu paHHe20 3MbpuoeeHe3d. IlepguuHblie Xumepbl C KpdliHe HU3KOU uacmomoti mMoz2ym
B03HUKAMb, HAnpumep, Ko20a 08d WIU HECKOIbKO ChepMues Oriooomeopsiom OOHy SUUeKIemKy.
TepsuuHbLx Xumep MOHCHO NOAYUAMb UCKYCCIMBEHHO.

Tpu emopuuHoM Xumepuame npoucxoosim KOMOUHAYUU 00HO20- 08YX 8UO08 MKaHell om 08yx wiu bosee
3apoobliell noce Hauana 2ay6okKoli 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 O0/TBHOTO )KUBOTHOTO;

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

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

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

[TpaBunbHbIN 0TBeT: OCHOBa OMOTEXHOIOTUN — 3TO FreHeThuecKast (K/eTouHas) UH)XXeHepys U
broxumusi. Pa3BuTre KIeTOYHON MHKEeHePUH CUUTAeTCsl Ha JJAHHBIM MOMEHT OZJHUM U3 CaMbIX
MepCreKTUBHBIX HarpaBIeHU.

YueHble MPOBOJSAT Ky/IbTHBUPOBaHUE KJI€TOK MUKPOOPraHU3MOB, paCTeHUN 1 YKUBOTHBIX,
OCYILIECTB/ISIIOTCS TAKKe MaHMITYJISL[UM, KaK C/IUsSIHUE K/IeTOK JTMOO repecajika OpraHOU/IOB.
OCHOBHbIMU HaNpasaeHusiMu pasgumusi 6uomexHoa02UU CUUMAKOMCS:

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

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

. BBIBe/IeHHe HOBBIX COPTOB pacTeHMH it 00ecrieueHHs: IPOUYHOM KOPMOBOM 0a3bi;

. Co3/laHKe 1 IpUMeHeHHe MperaparoB I10 3allliTe pacTeHuil OT 0oJie3Hel 1 BpeAuTeeil;
. MpUMeHeHHe HOBBIX OMOTeXHOIOTMUeCKMX MeTO/IOB T10 3allliTe OKPY)KAOL[er Cpe/ibl.

Kpowme 3TOr0, akTUBHO pa3BUBaETCs HarpaB/ieHre OMOI0rHYecky aKTUBHBIX COeIMHEHUMN C
TOMOLL[bI0 MUKPOOPTraHHW3MOB U KYJIbTUBUPYEMbIX 3YKapUOTUUeCKUX KaeToK. Crofia BXOST
(hepMeHTbI, BATAMHHBI, @ TAK)Xe TOPMOHBI M aHTUOUOTHKH.

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

8. Ilo/mmnenTyy COCTOUT U3 CIeAYIOLIUX aMUHOKUC/IOT: JIM3UH — Ba/IUH

— CepUH — IJIyTaMHUHOBas KUC/I0Ta.

Onpegenure cTpykTypy yuactka JJHK, kogupyromero yka3aHHbIN OJTUIENTHS,
[TpaBU/IbHBIM OTBET:



[lana mnociefoBaTe/lbHOCTh aMUMHOKUGIOT B nonunentyge. [Io 3TUM CBefileHWSIM HeTPYZHO
ycTaHOBUTh cTpoeHre U-PHK, koropasi ympaBnsiia cuHTe30M JaHHOro nonunentyga. Ilo
tTabmure (tabs. 1) reHeTHYeCKOro KoJa HAaXOAWM CTPYKTYpYy TpwiuvieTa Ajs imu3vuHa (AAA),
BammHa (['YY), cepuna (YLY) u rnyramuHoBoi kuciotel ('AA). ITogobpaB Koaupyroiye
Tpuruietsl, coctasisgeM U-PHK nig manHoro nomunentuza: AAAD YYYLYT'AA. 1o uenouke
u-PHK moykHO BoccTaHOBUTH yyacTok Liernv IHK, ¢ KoTopoii oHa CHUMasach. Y paljui BCTaBasl

npotuB ageHuHa [JHK, ryaHuH - npotuB uurosvHa U T.4. CrefioBaTesbHO, y4acTOK
uHTepecyrolrei Hac ey [JHK OyeT uMeTh ciiefiyroiijee CTpoeHue:
TTTOAAATALTT

Ho [OHK cocrouT u3 pAByX LenoueK. 3Hasg CTpPOEHHWE OJHOW Lenu, M0 TIPUHLUITY
KOMIT/IEMEHTapHOCTH JIoCTpauBaeM BTOpyr. Llesvkom yuactok aAyxienoueuHou [JHK,
KOZMPYIOLUH JaHHBIM MOJTUIENTH I, OyZieT UMeTh CJIe/IyIoIee CTPOeHHe:

TTTOAAATALTT
AAATTTTLUTTAA
Tabnuna 1 — Tab/uija reHETHYECKOr0 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.

OxoHuyaTesibHbIe pe3ysbTaThl 00yueHus (OpMUPOBaHUSI KOMIETEHLIWI) OMpe/enstoTCs
TIOCPEe/ICTBOM TiepeBoia 0asioB, HAOpaHHBIX CTYZEHTOM B IPOLieCCe OCBOEHUs AUCLUILIVHBI, B
OLIeHKHU:

— 0a3oBblli  ypoBeHb C(OPMHPOBAHHOCTH KOMIIETEHIIMM CUMTAeTCs JIOCTUTHYThIM —eC/u
pe3ysbTaT 0Oy4eHUs COOTBETCTBYET OIleHKe «y/OB/eTBOpUTenbHO» (50 1m0 64 peHTHHrOBBIX
6asoB);

— MOBBILIEHHBIM YPOBeHb C(OPMUPOBAHHOCTH KOMIIETEHL[UM CUMTAeTCsl [JOCTUTHYTBHIM, eC/u
pe3ysibTaT 0OyueHHsI COOTBETCTBYET OIl[eHKaM «XOpoIo» (65-85 peWTHHTOBBIX 0asioB) U
«OT/IUYHO» (86-100 pelTHHTOBBIX OAJIIOB).

4 TIOPAZIOK ITPOBEJIEHMA IIOBTOPHOM
IMPOMEXYTOUYHON ATTECTAIIN
dopma NpoMe)KyTOUHOMW aTTeCTalvy M0 AUCLUIIMHE 5K3AMeEH.
[ToBTOpHAs MpOMeXXyTOUYHAs aTTecTalus Mo AUCLIUIIJIMHE POBOJUTCS C UCII0/Ib30BaHUEM
3afIlaHu [171s1 OjeHKH C(hOpMHPOBAHHOCTH KOMIeTeHIMi Ha 6a30BOM ypOBHE 110 BCeM MOJYJISIM,



BXOZSIIUM B CTPYKTYPY AUCLIUILIMHBI 38 CEMEeCTP, M0 UTOraM KOTOPOTO CTYJeHT UMeeT
aKaJ|leMUUeCKYHO 3a/10/PKEHHOCTb.

IlpumeuaHue:

[oromHuTeIbHBIE KOHTPOJIbHBIE UCTILITAHUS TIPOBOASITCS /IJIsl CTY/IeHTOB, HAOpaBIIMX
MeHee 50 6am10B (B COOTBeTCTBUM C «I10/10)KEHEM O MOZYTbHO-PEUTUHIOBOM CUCTEME» ).

OneHouHbIe MaTepHaJIbl U CPe/JCTBA IIPOBe/ieHNs IOBTOPHOH NMPOMe)XXyTOYHOM aTTecTaluu
Bompoch! /1 TpoBefieHus1 cobeceoBaHUS:
1. TloHsiTie 0 GMOTEXHOJIOTUU, HarpaB/ieHUs] OUOTeXHOJIOTHH.
2. buotexHonorus B >XUBOTHOBOZACTBe. Llenu, 3a7aun ¥ posib B MUHTEHCU(UKALIMA OTPaC/IU
JKMBOTHOBO/ICTBA U PaLlMOHA/IbHOTO BOCIIPOU3BO/CTBA )KUBOTHBIX.
3. Bepyiue poccuiickue U 3apy0OeXkHbIe yUéHble, BHECIIIME BK/Ia/| B pa3BUTHE
OHMOTeXHOIOTUH.
4. OCHOBHBIe 3Tarbl pa3BUTHsI OMOTeXHOIOTUH. CBSI3b OMOTEXHOJIOTHU C TeHeTUKOMH,
MOJIEKY/ISIpPHOM Orosiorreli, MUKPOOHOJIOTHEN U APYTUMU HayKaMH.
5. Teopernueckue TMpeANIOCHUIKA BO3HUKHOBEHHSI OWOTEXHOJIOTMHM U PaljMOHAIBHOTO
BOCITPOU3BO/|CTBA KUBOTHBIX.
6. Llemu u 3agaur OMOTEXHO/IOTMY Ha COBPEMEHHOM JTarie.
7. CoBpeMeHHOe COCTOsTHHE U TepCIeKTUBbI OMOTeXHO/IOTUHM BOCTIPOU3BO/ICTBA
Ce/IbCKOXO0351ICTBEHHBIX )KUBOTHBIX.
8. HayuHble LIeHTpHI B Hallleld cTpaHe U 3a pyOe>KoM 3aHUMAIOTCs MpobieMamMu
OMOTeXHOIOTUY U UX pa3pabOTKU.
9. buonoruueckoe siBjieHre OTKpbIToe akajeMukom K.C. Kupxrodom 1 craBiiiee 0CHOBOM
TIPOMBILLIEHHON OMOTEeXHOJIOTHH.
10. OtkpeiTre u posib JJHK 1 eé ponb B 00ecrieueHUH paljioOHaILHOT0 BOCITPOM3BO/ICTBA
>KUBOTHBIX.
11. TlepBas pekombunanTtHasi JITHK (cobpanHast U3 yacTel, MpyUHa/IeXaIAX pa3HbIM
OpraHu3Mam).
12. PaboThI 110 TepeHOCy ueIoBeueCcKoro reHa B M/la3MUAy KUIIeYHOM MaTouKH.
13. MeTon pou3BOCTBA MOHOKJ/IOHAJ/IbHBIX aHTUTEJI.
14. Metop, onipeiesieHUs: NIEPBUYHOM TOC/Ie10BaTe/IbHOCTH HYK/IEOTH OB MOJIEKYJIbI
HyK/1enHOBbIX KUCi1oT JTHK u PHK.
15. Lens 1 3agaun OMOTEXHOIOTHUHN KaK HayKH.
16. OxapakTepu3yiTe UCTOPHUUECKHE 3Tarlbl pa3BUTHSI OMOTEXHO/IOTHH.
17. 3apyOexxHbple W OTeueCTBeHHbIe YyueHble, BHeCIIMe OOJbIIONW BK/Ia[ B pa3BUTHE
OMOTeXHOJIOTHH.
18. XapakTepHbie 0COO€HHOCTH OMOTEXHOJ/IOTHUYECKUX TTPOLIECCOB.
19. OcHOBHBIe HampaB/IeHUsT Pa3BUTHSI METO/IOB OMOTEXHOJIOTHH.
20. PesynbTaThl  OMOTEXHONTOTMYECKUX  HWCCAEOBAHMM B JKUBOTHOBOJCTBE  TIO
paLOHa/IbHOMY BOCIIPOU3BO/CTBY )KUBOTHBIX.
21. Pe3ynbTaThl OMOTEXHOIOTHUECKUX UCCTIEJOBAHUHN B )KUBOTHOBO/ICTBE.
22.  OcHoBHbIe 00bEeKThl OMOTEXHOTOTUM.
23. Kakue mpu3HAaKU TIOJIOXKEHbI B OCHOBY KjacCH(UKAlUK OWOJIOTUYeCKUX CUCTEM H
00BEKTOB, UCI0/Ib3yeMbIX B OMOTeXHOJIOTHUU?
24. Kakue opraHu3Mbl OTHOCATCA K IIPOKapUOTam?
25. KTo 4 B KakoM ropy cosfian KaeTouHyto Teoputo? OCHOBHbIE TOJIOXKEHUSI K/1eTOUHOU
TEOpUH.
26. CtpoeHyve U pa3sMHOXXeHHe BUpPYCOB. VIMerOT i1 BUPYChl K/IeTOUHOe cTpoeHue? Kakue
BUPYChI Ha3bIBalOTCsI OakTeprodaraMmu?
27. Crpoenue 6akTepuil. B ueM BbIpa)kaeTcsi pOCT MUKPOOPTaHU3MOB?
28. Uem mpejcTaBieH TeHETHYeCKWM ammapar B OakrepuanbHOW KieTke? CTpoeHue U
TUIIBI TJIa3MU[,.
29. CrpoeHue 3yKapyMOTHYeCKOW KJIETKH I10 COBPEMEHHBIM [JaHHBIM.
30. Crpoenue u PyHKLIMA MeMOpPaHHBIX OPTaHOU7IOB.
31. Crtpoenue u GpyHKLIMN HEMeMOPaHHBIX OPTaHOW/IOB.



32. Kakue opraHou/ibl 3yKapuoTUUeckou Kietku cogepxxat JHK?

33. UeM o0yc/ioB/IeHbI pa3/iiuKsi B CTPOEHUH MeMOpaH pa3HbIX OHMO0IOrMuecKux 00HeKTOB?

34. Crpoenue siipa. XMMHUUECKHUI COCTaB, CTPOeHUe U QYHKLIMKA XPOMOCOM.

35. CXOoACTBO ¥ pa3/iuuue B CTPOEHHUH PACTUTENbHOMN U )KUBOTHOM KJIETOK.

36. CXO0ACTBO U pa3inuve B CTPOEHUU KJIeTOK [IPOKApUOT U 3YKapUOT.

37. OcobeHHOCTH CTPOEHHUS U JieJIeHHsT COMaTHUUeCKHX U TI0JIOBBIX KIETOK?

38. OcHOBHBbIe UTaTebHbIe CPe/ibl, UCTIO/Ib3yeMble /17151 Ky/IbTHBUPOBAHUS KJIeTOUHBIX
KYJIBTYP.

39. OxapakTepu3yiiTe 0OCHOBHBIE (ha3bl [TMK/IA Pa3BUTHS KY/IbTYpPbl OaKTepHii.

40. Knaccudukalys KIeTOUHBIX KYJIbTYP.

41. [laiiTe XapaKTepPUCTHKY IPOL[ECCY HeMPepbIBHOIO KyJIbTUBUPOBaHUSI MUKPOOPraHU3MOB.

42. YTO TaKOe CHHXPOHHBIE KY/IbTYPbl OaKTepHii?

43.  Uro Takoe TOTUIIOTEHTHOCTh?

44. KakoBbl IPUUMHbI BO3HUKHOBEHUS AU(QepeHIIMPOBaHHbIX K/I€TOK.

45. Kakosa Le/ib KJIOHUPOBaHUS?

46. YeM oT/iMUaeTCs K/IOH OT YUCTOM JIMHUAN?

47. Kakuve OCHOBHbIE 3Tarbl BK/IFOUAET TIPOLeCC KJIOHUPOBAHUS )KUBOTHBIX ?

48. Ha KakuX CTagusix pa3BUTHSI SMOPHOHOB BO3MOKHO UCTIOIb30BaHUe UX sifep JJist
KJIOHUPOBaHUS?

49. Tlouemy Assi TOy4YeHUs] TOMO3UTOTHBIX TIOTOMKOB HEOOXO0/IMMO OTIOI0TBOPEHHe
SIMI[EKIETKU ?

50. CTBoJIOBbIe K/JIETKU ¥ TIePCIIeKTUBBI MX UCTIOIb30BaHUs B OMOTEXHOIOTHH

51. XuMHuecKHi cocTaB U (pusnko-xumMuueckue ceovictBa JHK

52. ®opwmsl motekyJisl JHK.

53. CpoiicTBa reHeTUUeCKOro Koja.

54. Cnoco6sI monyuenust [THK.

55. Peruukanua JJHK y npokapuot

56. Perumukanus JJHK y sykapuor.

57. CTpyKTypa U 3KCIpeccus reHa poKapuoT.

58. CrpyKTypa ¥ 3KCIpeccusi reHa 3yKapuor.

59. Bwugbl pentapauuu 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 UCMoJib30BaHHe B TeHHOW MH)KEeHepHH.

65. Mertoz K/IOHMPOBaHUS T€HOTUIIOB.

66. PekomMOWHaHTHbIE TIa3MUZIbI.

67. dopmupoBaHMe reHeTUYeCKOro arrapara B [poLjecce OHTOreHesa.

68. T'eHeTmueckast Ipupo/ia TPAHCT€HHBIX )KUBOTHBIX.

69. MeTtozpl epeHoCa reHOB M/IEKOTTUTAIOLIUX.

70.  OcHoBHbIe 3Tarbl MUKpoMHbeKIMU JJHK B IIpoHyK/IeyC 3UroTsl AJ1s 101y YeHu st

TPAHCIr'€HHBIX MBIIIIEeN M CeTbCKOX03HCTBEHHBIX YKUBOTHBIX Pa3HEBIX BUOB.

71.

HepCHeKTI/IBbI HCII0J/Ib30BdHWA TPAHCT€HHBIX YKUBOTHBIX [JIS ITOBBIIIE€HUSA

3¢ deKTUBHOCTH CeIeKLIMOHHOTO TIpoLjecca

72. Buabl pa3MHOXXEHUsI )KUBOTHBIX.

73. Buonoruueckrie 0cOOEHHOCTH Pa3MHOKEHHS CebCKOX03SCTBEHHBIX KUBOTHBIX.

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

75.  MeToAbl OLeHKH IIJIOZ0BUTOCTH KOPOB

76. T'opMoHasbHas peryJisiLus MoJa0BOM (PYHKLMU KOPOB

77. 3HaueHHe MCKYCCTBEHHOIO OCEMEHEHHs UM ero B/MsSHHe Ha FeHeTHYeCKUM IIpOorpecc
TIOMYJIALIUU

78. IlonmyueHue, OLieHKa U XpaHeHue CIiepMbl

79. OcCHOBHbIE 3Tarlbl TEXHOJOTMU TPAHCI/IAHTALIMK SMOPHOHOB.

80. Ilem mpuMeHeHUs TPaHCIUIAHTALUA SMOPHOHOB.



81. OcHoBHbIe TpeOOBaHUS, TIPebSIB/IsIEMbIE K JOHOPAM TIPU UX 0TOOpe.

82. Metoabl OLIEHKX SMOPHOHOB.

83. Cnocobbl xpaHeHus1 SMOPUOHOB.

84.
TPaHCIUIaHTalU SMOPUOHOB.

BivisiHue UMMYHHOM CHCTeMbI ZIOHOPA U peLidIiieHTa Ha 3 eKTHUBHOCTb

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

86.
87.

Cy1IHOCTb KarnaluTalyy CriepMueB
MeTo/ib1 omipefiesieHuys TI0jla pAHHUX SMOPHOHOB.

88. MeToapb! MoiyyeHus1 UAeHTUUHBIX MOHO3WUTOTHBIX O/IM3HELIOB.
89. XpaHeHHe TIOJIOBUHOK SMOPHOHOB. [Iporiecchl, MpOUCXOAsIIIMe TIPU TTePBUYHOM U

BTOPUYHOM XUMeEpH3Me.
90. Meroabl NOTyYeHUs1 XUMep.
91.
92. OrpejeneHuve U peryJsLys roJa
93. Ormo0TBOpPeHUE SIMILIEKIETOK in Vvitro

HpaKTI/IHECKOE HCI10/Ib30BaHWE XHUMeEDP, UX 3HaUeHHEe /i )KUBOTHOBO/ICTBA.

Ta6smna 11 — Kpurepuu oueHkH c)opMHUPOBAaHHOCTH KOMIIETEHIIUH

Kop v HarMeHOBaHHe UHAWKATOPA AOCTYKEHUSI
KOMTIIeTeHLIUU
(4acTy KOMIeTeHI1H)

Kputepuu orjeHnBanus
chOpMHPOBAaHHOCTH KOMITeTeHI[UH
(4acTy KOMIEeTeHI 1K)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OL|eHKe
«ypoBieTBopuTebHO» 50-64% ot
MaKCHMaJIbHOro Oasiia

ITKoc-1

NUA-1 nkoc1 3HaTh: BuosorMueckve ¥ XO3SACTBEHHbIE
0COGEHHOCTH pasHbIX BU/IOB CeIbCKOXO03HCTBEHHBIX JKUBOTHBIX.
NA-2 nkoc1 YMeTb:  Tlob30BaThCsi  3/1€KTPOHHBIME
UH(OPMALMOHHO-aHA/IMTHYECKUMM ~ PeCypCaMi, B TOM  UHCJIe
npoUILHEIMU 0a3aMK JJAHHBIX, MPOrPaMMHBIMU  KOMIIIEKCAMK
ripu cbope UCxo HOU MHGOPMALIMK U TIPU Pa3paboTKe TeXHOIOTHU
COJlepKaHusl ¥ pasBe/leHHs Ce/IbCKOXO03AMCTBeHHBIX JKMBOTHBIX
N-3 nikoc-1 BiiageTs: Kourponb peanvsanum pa3paboTaHHbIX
IJIaHOE M  TEeXHOJIOTMA COJep)KaHus M BOCIIPOM3BO/CTBA
CeJIbCKOXO03SUCTBEHHbIX KUBOTHBIX

3HaeT OCHOBHble  TeopeTHYecKue
TI0JIO)KEHUsT M3y4aeMoro Kypca; TpH
oTBeTax JI0TyCKaeT
MaJIOCyIleCTBEeHHbIe  TIOTPETHOCTH,
HCKa)KeHUSs JIoruYecKom
TI0C/Ie/JOBATe/TbHOCTU TIPU U3J/I0’KEHUU
MaTepHara, HETOUYHYIO
apryMeHTal[{i0 TeOpeTUYeCKUX
TI0JI0)KeHUM Kypca; BJ/IaJieeT
OCHOBHBIMH TIPUHIUTIAMHA
yTpaB/ieHust TeXHOIOTUUeCKUMU

TIpoIieccamMyl B KOHEBO/ICTBe.
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