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@oHJ, OLIEHOYHBIX CpEeACTB MpeJHa3HauyeH /JJisg OLeHUBaHUSA CHOPMHUPOBAHHOCTHU
KOMIIETEHIIMU MO AUCHUIIMHE «MHUKpPOOMOTEXHOJIOTUSA» JJS CTYAEHTOB HalpaBJIeHUS
noarotoBku 36.03.02 3ooTexHus mnpoduss NoAroToBKU «[eHeTuka, cesieKUUsA U
O6HMOTEXHOJIOTUS ) KUBOTHBIX» OUHOU U 3a04HOH POopM 06ydeHUsl.

CocTaBUTeEIb:

Crapuuit npenogaBaTesib KazakoB Jimutpuit CepreeBud

,D,MVlTpVIIZ Moanucaro yudposoit
noanucbio: AMutpuin
Cepreequ Cepreesuy Kasakos
Hata: 2024.04.16
Kasakos 11:43:54 +03/00' /Ka3a}<03 J1.C./

@®oH/J, OLIEHOYHBIX CPEACTB yTBEpXKJeH Ha 3aceJaHUMU KadeApbl YAaCTHONW 300TEXHUU,
pa3BeseHUs U TEHETUKU

[TpoTokos N2 9 ot «16» anpess 2024 r.

Hapexna e oo
CepreeBHa CepreesHa bapaHosa
o o Ea aHoBa ﬂaT?:2.024.04.1611:43:32
3aBeayroimui kKapeapou P +0300 /bapanoBa H.C./

CorJiacoBaHO:

Hpeﬂce,aaTenb MeTOﬂH‘IeCKOﬁ KOMHUCCHH ¢akyaneTa BeTepHHapHOﬁ MeAULMHbI H
300TEXHHUHU

AHacTacua .
MoanucaHo UudpoBoit NoanMchbIo:
CepreeBHa AHactacun CepreesHa CMOpUKoBa
Nara: 2024.05.14 13:09:34 +03'00'
CmopukoBa

/CMopykoBa A.C./

[IpoTokos N2 3 oT «14» maga 2024 r.



INacnopT ¢poHAA OLLeHOYHBIX CPEACTB
HalpaBJieHve noArotoBku: 36.03.02. 3ooTexHus
npodusib noarotToBky «'eHeTHKA, ceieKLIUs U OUOTEXHOIOTUS > KUBOTHBIX»

OYHOU U 3a04HOU PopM 00yUeHHUs
JuctumnmHa: MUKpOOHOTEXHOIOTHS

Taobmuua 1
Ne KoHTtponmpyemeie Kontpommmpyemseie | Kommmuectso | Jlpyrue OLeHOYHBIE CPEACTBA
n/n JUJTAaKTUYECKHe KOMIIETEHINH TECTOBBIX BU]I KonunyectBo
€JIMHUIIBI (nn € yacTh) 3aJaHul BOIIPOCOB
1 3HayeHue [Koc-1 26 CobecenoBanu
MUKpPOOHOTEXHOJIOTUU e 20
B UHTEHCU(pUKALIUU
KHUBOTHOBOJICTBA
2 MounekynsipHble [TIKoc-1 40 3amura
OCHOBBI MPaKTUYECKHUX 11
HACJIEACTBEHHOCTH pabot
3 ['eneTnueckas u [TKoc-1 33 TectupoBanue 19
KJICTOYHAsl MH)KEHEPHsI
4 Buonornueckue [MKoc-1 ammra
0COOEHHOCTH MPAKTUYECKUX
BOCITPOM3BEICHUS pabot 13
KPYITHOTO POTaToro
CKOTa
5) CoBpeMeHHbIE [MKoc-1 33
MUKpPOOHUOTEXHOIOTUN CobecenoBaH
B BOCIIPOM3BOJICTBE U ue 19
CeJIeKLUU KPYITHOTO
pOraToro ckoTa
6 [lepcniekTHBBI [MIKoc-1 33 TectupoBanue
pa3BUTHA
MHUKPOOHOTEXHOJIOT U 14
B CEJICKIIUH U
BOCIIPOU3BOJICTBE
KHBOTHBIX
7 MukpoOHOTEeXHOIOTUS [MKoc-1 33 PedepatuBnas 17
KOPMOBBIX IIpENapaToB pabora
8 MukpoOHOTEeXHOIOTUS [TKoc-1 40 TectupoBaHnue 17
1 0100€30MaCHOCTh
Bcero: 238 122

*KonTtponupyemas TuaaKkTHUecKas €IMHUIA COBMaaaeT ¢ paaenamu (remamu) PITJ[ m. 5.1.1




1 OLIEHOYHBIE MATEPHAJIbI, HEOBXOAUMBIE I/l OUEHKHW 3HAHWUH, YMEHUI U
HABBIKOB AEATE/IbBHOCTH B IPOLECCE OCBOEHUA AU CLHHUIIJIMHBI
Ta6suna 2 - PopMupyeMble KOMIETEHLUHU

KO,ZL W HAMMEHOBAaHHWE HHAWNKATOPpA OHeHO‘IHbIe
Koj v HauMeHoOBaHuUe
JOCTHUXKEeHHUA KOMIIETEHIINU ('—IaCTI/I MaTepHaJabl
KOMIIeTeHI U
KOMIIETEHIIVH) Y CpeJicTBa
Tema : 3HaueHue MI/IKpO6I/IOTeXHOJ'IOFI/II/I B I/IHTCHCI/I(i)I/IKaI_II/II/I
JKHUBOTHOBOACTBA
UJA-1 ko1 3HaTb: bBuosornyeckue U
XO3SMCTBEHHble OCOOEHHOCTH DasHbIX BH/IOB
CeJIbCKOX0351HCTBEHHBIX KUBOTHBIX.
ITIKoc-1 YnpaBaenne | U/-2 MKoc-1 YMeTh: Tosb30BaThCs
TEeXHOJIOTUYECKUMU 3JIEKTPOHHBIMH HUHPOPMAIMOHHO-
TpoleccaMu aHAJMTUYECKUMU pecypcaMd, B TOM 4YHCIe
coZepHKaHuS H npodUJbHBIMU 06a3aMu JAHHBIX, TPOrPaMMHBIMHU CobecemoBanue
KOMIIJIEKCAaMH IPU c60pe UCX0JHON MHPOpMaLUU U
BOCHpOHS}EOACTBa npy paspabGoTKe TEXHOJIOTMHU COJAEpKaHUS U
CeJIbCKOXO3ANCTBEHHDBIX | pa3BesieHUs CeIbCKOX035IHCTBEHHBIX }KUBOTHBIX
*KUBOTHBIX HU/1-3 nkoc-1 BiageTsb: Koutposs peanusanuu

pa3pa60TaHHbIX IJIAHOB U TEXHOJIOTUH
CoZiepXaHWd XU BOCIIPONU3BOACTBA
CeJIbCKOX0351UCTBEHHBIX }KUBOTHBIX

Tema: MOHeKy.]'IHpHHe OCHOBBI HACJICACTBCHHOCTHU

UJA-1 nkoc-1 3HaTb: Buosoruyeckue u
X031CTBEHHbIE OCOGEHHOCTH Ppa3HbIX BUOB
CeJIbCKOXO0351UCTBEHHBIX YKUBOTHbIX.
[TKoc-1 YnpaBsienue nia-2 MKoc-1 YMmeTn: [Tonb30BaThCA
TEXHOJIOTH4YeCKUMHU 3JIEKTPOHHBIMH MHPOPMAIMOHHO-
nmporeccaMu AHAIUTUYECKUMH  pecypcamMy, B TOM YHCIE 3amura
ColepKaHHs 1 npopUIBHBIMHA 6a3aMU JJAHHBIX, _MPOrpaMMHbIMHU MPAKTHYECKHX
KOMILJIEKCAMH [IpU C60pe UCXOJHOU nHOopMaLUU 1
BOCHpOH3§OACTBa 0pd pa3paGoTKe TEXHOJOTHH COJAEpKaHUS U pabor
CeJIbCKOXO03ANCTBEHHDBIX | pasBezieHUs CEIbCKOX03SIMCTBEHHBIX }KUBOTHBIX
»KMBOTHBIX HU/-3 nkoc-1 BaageTsb: Koutposs peanusanuu
pa3paboTaHHBIX MJIAHOB U TEXHOJIOTHIA
CO/lepKaHUsI U BOCIIPOU3BO/ICTBA
CeJIbCKOXO0351HCTBEHHbIX YKUBOTHbBIX
Tema : ['eHeTHUeCcKas U KIETOUHAS MHKECHEPUS
UJA-1 ko1 3HaTb: bBuosornyeckue U
X03SIiCTBEHHblE OCOGEHHOCTH pa3HbIX BHU/OB
CEJIbCKOXO035IUCTBEHHbIX YKUBOTHbIX.
[IKoc-1 YnpaBsienue | H/-2 MKoc-1 YMmeTh: Tosb30BaThCs
TEeXHOJOrMYeCKUMH 3JIEKTPOHHBIMH MHpOPMaILHOHHO-
npoleccaMu AHAIMTUYECKHUMH pecypcamM, B TOM YHCIE
cozepXaHus 1 npoduIbHBIMU 6a3aMH JaHHBIX, _MPOrpaMMHBIMH TecTupoBanue
KOMIIJIEKCAMH NPU c60pe UCXOJHON MHPOpMaLMU U
BOCHpOI/IBlEO,L[CTBa 0pyu pa3paGoTKe TEXHOJIOTHH COJEPKaHUS U
CEJIbCKOXO3AUCTBEHHBIX | pazBe/ieHUs CEIbCKOXO035CTBEHHBIX JKUBOTHBIX
)KMBOTHBIX HU/-3 nkoc-1 BageTs: Koutposs peanusanuu

pa3pabOTaHHBIX MIJIAHOB U TEXHOJIOTUH
CoJiep>KaHUs U BOCIIPOU3BO/ICTBA
CeJIbCKOX03sIMCTBEHHBIX }KHBOTHBIX

Tema : buonorudeckre 0COOEHHOCTH BOCTIPOU3BEACHHSI KPYITHOTO

PoraToro CKoTa

[IKoc-1 YnpassieHue
TEXHOJIOTUYEeCKUMHU
npoueccamMu

UJA-1 nkoc-1 3HaTb: Buosoruyeckue U
XO3AWCTBEHHbIE OCOGEHHOCTH PpasHbIX BHJOB
CEJIbCKOX035AHCTBEHHbBIX YKUBOTHBIX.

3amura
MIPAKTUIECKHIX
pabot




cofiep>KaHus U
BOCIIPOU3BO/ICTBA
CeJIbCKOXO03SIMCTBEHHBIX
>KHUBOTHBIX

Ua-2 MKoc-1 YMeTs: Mosb30BaThCA
3JIEKTPOHHBIMH MHPOPMALMOHHO-
aHaJIUTUYECKUMH pEecypcaMM, B TOM 4HCJIe

npopUIbHBIMH 6a3aMH JAHHBIX, MPOTPAMMHBIMU
KOMILJIEKCaMU NpU c60pe UCXO0JHOU nHpopMaLUu U
Opyd  paspaboTKe TEXHOJOTUM COJepXKaHUs U
pa3BeJieHUs CeJIbCKOXO03CTBEHHBIX >KHBOTHBIX
N/1-3 nkoc-1 BaageThb: Koutpoas peanusanun
pPa3pabOTaHHBIX MJIAHOB U TEXHOJIOTUH
coJiep>KaHUs U BOCIIPOU3BOACTBA
CeJIbCKOX0351CTBEHHBIX )KHBOTHBIX

Tema: COBpeMeHHHe MI/IKpO6HOTCXHOHOFHI/I B BOCIIPOU3BOACTBC U
CCJICKIIMU KPYIIHOI'O pOoraToro CKoTa

[1Koc-1 YnpaBsienue
TEXHOJIOTUYECKUMU
npoieccamMmu
co/iep>KaHus U
BOCIIPOU3BO/ICTBA
CeJIbCKOX03MCTBEHHbBIX
YKUBOTHBIX

UJA-1 nkoc-1 3HaTb: Buosoruyeckue U
XO3AMCTBEHHbIE OCOGEHHOCTH pasHbIX BUJOB
CeJIbCKOXO0351HCTBEHHBIX KUBOTHBIX.
-2 MKoc-1 YMeTs:
3JIEKTPOHHBIMHU UH(OPMaLMOHHO-
aHaJIUTUYECKUMH pecypcaMd, B TOM 4HCJe
npodUAbHBIMU 6a3saMM JaHHbIX, IPOrpaMMHBIMH
KOMILJIEKCaMU NIPH c60pe UCXOAHOM HHPOPMaLUH U
OpyM pa3paboTKe TEXHOJNOTMH COJEpXKaHMH U
pa3Be/ieHMs CeJIbCKOX035AH CTBEHHbIX »KUBOTHBIX
HU/I-3 nkoc-1 BiageThb: KonTpous peannsanuu
paspaboTaHHbIX [JIAHOB U TEXHOJOTMH
CoZlep>KaHHUsA U BOCHPOU3BO/CTBA
CeJIbCKOXO0351HCTBEHHBIX dKMBOTHBIX

[Tosb30BaThCH

CobecesjoBaHHEe

Tema : IlepcriekTuBbI pa3BUTHSI MUKPOOMOTEXHOJIOTMH B CEIEKIIUU

M BOCIIPOU3BOJACTBC )KMBOTHBIX

[IKoc-1 YnpaBsieHue
TEXHOJIOTUYECKUMHU
nporeccaMu
cofiep>KaHus U
BOCIIPOU3BO/ICTBA
CeJIbCKOXO03SIMCTBEHHBIX
>KHUBOTHBIX

UJA-1 nkoc-1 3HaTb: Buosoruyeckne u
X03AWCTBEHHblE OCOGEHHOCTM pasHbIX BUJOB
Ce/IbCKOX035CTBEHHBIX }KUBOTHBIX.

Ua-2 MKoc-1 YMeTn: [Tonb30BaThCA
3JIEKTPOHHBIMH MHPOPMAIL[IOHHO-
aHaIUTUYECKUMU pecypcaMd, B TOM  4HCJe

NpodUJbHBIMU 6a3aMu JAaHHbIX, TPOrPaMMHBIMHU
KOMILJIEKCAaMU MpU c60pe UCXO0JHOU nHpopMaLuu U
npyu pa3paboTKe TEXHOJOTUM COJepKaHUS U
pa3Be/ieHUsI CeJIbCKOX035IHCTBEHHBIX YKUBOTHBIX
N/1-3 nkoc-1 BaageThb: Koutpoas peanusanun
pa3pabOTaHHBIX MJIAHOB U TEXHOJIOTHH
COoJiep>KaHus U BOCIIPOU3BO/ICTBA
CeJIbCKOX03HCTBEHHBIX YKUBOTHBIX

TecTtupoBaHue

Tema : MukpoOHOTEXHOIOTHSI KOPMOBBIX ITPENapaToB

[TKoc-1 YnpaBsaenue
TEXHOJIOTUYECKUMU
npoleccamMu
cofiep>KaHus U
BOCIIPOM3BO/CTBA
CeJIbCKOX03MCTBEHHBIX
*KUBOTHBIX

UJA-1 nkoc-1 3HaTb: Buosoruyeckue U
XO3AMCTBEHHblE OCOGEHHOCTH PpasHbIX BHJOB
CEJIbCKOX035AHCTBEHHbBIX YKUBOTHBIX.

UA-2 MKoc-1 YMmeTs: Tlosb30BaTHCA
3JIEKTPOHHbIMH MHGOPMAI[MOHHO-
aHaJUTUYECKUMH pecypcaMu, B TOM 4HCJIe

npodUILHBIMUA 6a3aMM JaHHBIX, NPOrpaMMHBLIMU
KOMIIJIEKCAMH IPU cO0pe UCX0JHON MHPOpMaLuU U
OpyM pa3spaboTKe TEXHOJNOTMH COJEpXKaHMH U
pasBe/ieHHs CelbCKOX03AMCTBEHHbIX }KMBOTHbBIX
HU/I-3 nkoc-1 BiiageThb: KonTpous peanusanuu
pa3paboTaHHLIX IIJIAHOB U TEXHOJIOIHH
COoZlep>KaHHUsA U BOCHPOU3BO/CTBA
CeJIbCKOXO0351HCTBEHHBIX )KMBOTHBIX

PedeparuBnas
paborta




Tema : MUKpoO6HOTEXHOIOTHS U OMO0OE30IMaCHOCTh

[1Koc-1 YnpaBsienue
TEXHOJIOTUYECKUMU
npoieccamMmu
cofiep>KaHus U
BOCIIPOU3BO/ICTBA
CeJIbCKOX03MCTBEHHbBIX
KUBOTHBIX

UJA-1 nkoc-1 3HaTb: Buosoruyeckue U
XO3AWCTBEHHblE OCOGEHHOCTH PpasHbIX BHJOB
CeJIbCKOX035IHCTBEHHbBIX )KUBOTHBIX.

UA-2 MKoc-1 YMmeTs: Tlosib30BaTHCA
3JIEKTPOHHBIMH MHGOPMAI[MOHHO-
aHaJUTUYECKUMH pecypcaMu, B TOM 4HCJIe
npoduIbHBIMM 6a3aMU JIAaHHBIX, TPOrPaMMHBIMU
KOMILJIEKCAMH IPH c60pe UCXOLHOM MHOpMALUY U
npu paspaboTKe TEeXHOJOTMH COJiepXKaHUA MW
pa3Be/leHHsl CeIbCKOXO03AMCTBEHHbBIX XHUBOTHBIX
HU/-3 nkoc-1 BiagieTh: Kourtposb peanusanuu
pa3paboTaHHbIX  IJIAHOB 14 TeXHOJIOTHH
coJieprKaHust u BOCIIPOM3BO/ICTBA
CeJIbCKOX0351HCTBEHHBIX }KUBOTHBIX

TecTupoBanue




OueHOYHbIE MaTepHaJIbl M CPELCTBA AJI1 IPOBEPKHU
cOpPMHUPOBAHHOCTH KOMIIETEHIIUN

TeMma 1. «x3HaYeHHE MPleOﬁl/IOTEXHOJIOI‘I/II/l B PIHTEHCI/I(I)I/IKauMI/I ’KHUBOTHOBO/ACTBA»

KomnblomepHoe mecmuposatue (TCk):
Bwvibepume odun eapuanm omeema.

TepMHH GMOTEXHOJIOTUA BIlepBbIe BBeJl

JI. llactep

+K. dpuke

U. MeyHUKOB

TepMuH GMOTEXHOJIOTUSA BBEJEH B roay

1886

+1917

1982

BuoTexHoJ10r¥4, CBSI3aHHAA C 00ecrie4yeHUeM 340pPOBbs Ye/I0BeKa U NOTEeH UA/IbHOM
KOppeKiuei ero reHoma -

besas

Cepas

+Kpacnasa

3enéHas

BbuoTexHoJI0rHUs, HaNIlpaB/JeHHasA HAa pa3pa6oTKYy COBpeMEeHHbIX METOA0B
NPOMU3BOACTBA arpoNnuUILeBO NPOAYKIUH -

Benas

Cepas

KpacHasa

+3esiéHasd

B cOOTBeTCTBMH C NPUHATON KJIaccuPuKanuenl 6MO0TEXHOJIOTHYECKUX HampaBJIeHU N
Ha A0J/110 "KpacHOM" 6MOTEXHOJIOTUU nNpuxoauTtcs, %

12

28

+60

70

MeToAbl GMOTEXHO/IOTUY HaNlPpaBJ/IEeHbI HA pelleHHe IrJ100a/IbHBIX PO6JIeM:
OxpaHa 31,0pOBb4,

JKoJIoTHYecKas,

[IposoBosibCTBEHHAs

+Bce

[lepBbIii IEpUOJ pa3BUTHS 6MOTEXHOJIOTUU HAa3bIBAETCS
ITHOJIOTUYECKU U

+3MIHUPHUYECKUU

TexHosiornueckuu

B Kako#l nepuoj pa3BUTHA 6MOTEXHOJIOTMM Ha4Ya/IM MIPOU3BOACTBO aHTUOUOTHUKOB:
1866-1940 rr.

+1941-1960 rr.

1961-1975 rr.

1975-2001 rr.

JTHUOJIOTUYECKUI MepUOoJ pa3BUTHA GUOTEXHOJIOTMH HaYaJICcs B

1941r.

+1866 .

1975 .

1982 .

IlepBbIii MUKPOCKON CKOHCTPYHUPOBAJI



Po6epT 'yk

+3axapul fIHceH

AHTOHM BaH JleBeHTIyK

Aayapp JxeHHep

IlepBy10 BaKIlMHALUIO IPOTHUB OCIbI IPOBEJ
Pob6epT I'yk

3axapui fAHceH

AHTOHM BaH JleBeHTIYK

+2ayapn JxkeHHep

[lepBBIM 0GHAPYKUJ GAKTEPUHU

Pob6epT I'yk

3axapui fAHceH

+AHTOHM BaH JleBeHIyK

Anyapp JxeHHep

Mattuac lllneiaeH u Teoaop llIBaHH aBTOPBI
IBOJIIOLIMOHHOM TEOPUHU

Teopuu npoucxoxJeHus }KU3HU Ha 3eMJie
+KseTounou Teopumn

Teopuu caMo3apoxaeHus

MuKpOGHYI0 IPUPOAY GPOKEHHH YCTAaHOBUJI
+Jlyu [lactep

Nnbsa Me4yHUKOB

Po6epT Kox

Anekcanap ®neMUHT

BrniepBbie BbIpacTUJ/I 6allMJI/Ibl CHOUPCKOH A3BbI B Kalljle BOAAHUCTOHU BJIArH,
HU3BJIeYEeHHOM M3 IJ1a3a NOruéie KOpoBbl

Jlyu IlacTtep

WUnba MeyHUKOB

+Po6epT Kox

Anekcanap ®neMUHT

fiBneHue ¢parouuTo3a yCTAaHOBHUJI

Jlyu Ilactep

+Wba MeyHHKOB

Po6epT Kox

Anekcanap ®neMUHT

OGHapy>XuJ1 nepBblii aHTUOMOTHUK - NEHULWIJIUH
Jlyu Ilactep

Nnbsa Me4yHUKOB

Po6epT Kox

+Anekcanap ®ieMUHT

Pa3pa6oTas TeopeTu4ecKkre OCHOBBI U METOAHMKY UCKYCCTBEHHOTO OCEMEeHEeHHUs
CeJIbCKOX03511ICTBEHHBIX }KUBOTHBIX POCCUICKUI GM0JIOT-)KUBOTHOBOJ,
[I.LH.Kynewmos

+U.1N.BaHOB

M.3aBaj0BCKUH

M.®.MBaHOB

KaTtanutndeckywo ¢yHknuw ¢epMeHTOB yCTaHOBUJI
+B. OcTtBanibj,

J.TakamuHe

A.®dnemuHr

N.Me4HUKOB

[lepBbIM YeTKO cOpMyTMPOBaI MbIC/Ib O TOTUNIOTEHTHOCTH U30IUPOBAHHBIX
KJIETOK pacTeHUuu

+I.Xabepaany,



JL.IIactep

J.Yerin

X.®nopu

21. Mogesb cTpyKkTypbl MoJiekyJibl JJHK oTkpblin

J.Yeiin u X.®n0pu

+YotcoH u Kpuk

A Knwoiisep u AX.Ilepkun

BepHep ApGep, XamuatoH Cmut 1 /lanues HaTaHCOH OTKpPbLIA pepMEHTHI,
y4acTByWIMe B CHHTe3e

besika

PHK

+/JHK

['inkorena

IlepBbIM GMOTEXHOJIOTMYECKUM NPOAYKTOM, pa3peliéHHbIM K IPOU3BOACTBY U
NPUMEHEeHUI0

+WHCcysiuH yesioBeka

['opMoOH pocTa

HuTepdepoH

BakyuHa npotus renaturta B

CTpyKTypy 6e/iKa MHCY/JIMHA yCTaHOBUJI

J.YoTtcon

®. Kpuk

+®. CeHrep

M. Hupenbepr

JloKa3aJ1 HeOrpaHUYEHHOCTh Ky/IbTUBUPOBAHMUA XUBOTHBIX KJIETOK NPHU CO3JaHUU
He00X0JMMBbIX YCJIOBHUH in vitro

B. Jloe6 (Jle6)

+A. KappeJsb

P. Xappucon

IloHaTHE 0 roMeocTa3e BnepBbie cHpOpMyIHPOBAI

+ K. bepHapa

Y. Py (Poykc)

I'. Kesep

P. Xappucon

Bomnpocsl A5 co6eceJ0BaHUS:

1. [ToHsiTHE 0O GUOTEXHOJIOTUH, HATIPaBJIEHUSI OUOTEXHOJIOTUH.

2. BuoTexHosorus B KMBOTHOBOJCTBe. lleny, 3aayu U poJsib B UHTEHCUPUKALUU
OTpac/Iv ’KUBOTHOBO/CTBA M PALlMOHAJIbHOTO BOCIIPOU3BO/CTBA )KUBOTHBIX.

3. Beayuive poccuiickre U 3apy6eKHble YU€Hble, BHECIINE BKJIA/] B Pa3BUTHE
OUOTEXHOJIOTUU.

4, OcHOBHbI€ 3Talbl pa3BUTHUS OUOTEXHOJIOTUHU. CBA3b OMOTEXHOJIOTUU C TEHETHUKOW,
MOJIEKYJIIPHOM 6MOJIOTHENH, MUKPOOUOJIOTUEN U IPYTUMU HayKaMHU.

5. TeopeTuyeckue npejnocblIKU BOBHUKHOBEHUS OMOTEXHOJIOTMU U paljMOHAJIbHOTO
BOCIIPOM3BO/[CTBA }KUBOTHBIX.

6. [lesin 1 3a1auu GUOTEXHOJIOTUH HA COBPEMEHHOM 3Talle.

7. CoBpeMeHHOe COCTOsIHME U IepClIeKTUBbl OMOTEXHOJIOTUU BOCIPOU3BO/CTBA
CeJIbCKOX03MCTBEHHbBIX }KUBOTHBIX.

8. Hay4Hble LleHTphI B Hallled cCTpaHe U 3a py6eXoM 3aHMMalTCcs NpobieMaMu
OMOTEXHOJIOTUU U UX Pa3pabOTKHU.

0. Buosioruyeckoe siBaeHue oTKpbiTOe akageMukoM K.C. Kupxrodom u craBiuee
OCHOBOM MPOMBIIIJIEHHON OGUOTEXHOJOTHH.

10.  OtkpeiTHe u poJb JIHK 1 e€ posib B 06ecieyeHUU paliuOHAIbHOTO

BOCITPON3BOACTBA XXKUBOTHBIX.



11. [lepBas pekom6uHaHTHas JJHK (cobpaHHas U3 yacTe, NpuHaAJexalux pa3HbIM

OopraHv3mam).
12. PaboThl Mo nepeHoCcy Yes10Be4eCKOro reHa B MJ1a3MUAY KUIIEUHOW NaJ0UKH.
13. MeTon NporU3BO/CTBAa MOHOKJIOHA/IbHBIX aHTUTEL.

14.  Mertop onpefesieHHs IEPBUYHOU N10C/I€L0BATETbHOCTH HYK/JI€0THUL0B MOJIEKYJIbI
HykJyienHOBbIX Kuca0T JHK u PHK.

15.  Iesb ¥ 3aja41 6MOTEXHOJIOTUH KaK HayKH.

16.  OxapakTepu3yHTe UCTOPUYECKHE 3TANbl PAa3BUTUS OUOTEXHOJIOTHH.

17.  3apybOexHble U OTedyeCTBEHHble Y4YeHble, BHeClIMe OOJIbLION BKJAJ B pa3BUTHe
OUOTEXHOJIOTUU.

18.  XapakTepHble 0COOEHHOCTH OMOTEXHOJIOIMY€ECKUX NPOLECCOB.

19.  OcHOBHble HallpaBJIeHUsl Pa3BUTHUS METO/L0B GMOTEXHOJIOTHH.

20.  PesysbTaTbl OUOTEXHOJIOTUYECKUX MUCCJEL0BaHUM B KHUBOTHOBOJCTBE IO
paLMOHaJIBHOMY BOCIIPOHU3BO/CTBY XKUBOTHBIX.

Ta6auna 3 - Kputepuu onneHKu cGOpMHUPOBAHHOCTH KOMIIETEHIUM

Kog u KpuTepuu ouennBanns cGopMHUPOBAaHHOCTU KOMIIETEHLIUHU
HauMeHOBaHUe (4acTyU KOMIETEHIMH)
WHJUKaTOpa Ha 6a30BOM YPOBHE Ha NMOBbIIIEHHOM YPOBHE
AOCTHXKEHHNA COOTBETCTBYET OLleHKe COOTBETCTBYET COOTBETCTBYET
KOMIIETEHI MU (JaCTH | «yZ0BJIETBOPUTENLHO» | OLEHKE «XOPOILO» | OIleHKE «OTJUYHO»
KOMIIETEHIHH ) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO 6aJljla | MaKCHUMaJIbHOTO MaKCUMaJIbHOTO
6as1a 6as1a
(ITKoc-1) 3HaeT OCHOBHbIE 0 CyILIEeCTRBY, NpUHUMAET
HUA-1 n1nKoc1 3HATh: | IOHATHUA U TEPMUHBI OTBeYaeT Ha aKTHMBHOE y4acTue
Buosnornyeckue M | GUOTEXHOJIOTHH. IOCTaBJIEHHbIE B X0/l IPOBeJieHUs
X035MCTBEHHBIE BJIaJleeT MaTepPHaJoM | BOIPOCHI, HO IPaKTUYECKOTO
0COOEHHOCTH Pa3HbIX
BIIOB 0 TeMaM JlONyCKaeT 3aHATHS,
CeTbCKOXO3sHCTReHHEX | AACLHUILIMHBI, HO HETOYHOCTHU NPHU NpaBUJIbHO
KMBOTHBIX. UCIIBbITbIBAET aHasu3e OTBeYaeT Ha
U/-2 n1nKoc-1 YMeTh: | 3aTPyZHEHUS B IOMCKe | UHGOPMALMH JJisl | IOCTABJIEHHbIE
Ilonb3oBaThCs Y aHaJu3e peleHUs BOIMPOCHI, 3HAET
S/IEKTPOHHBIMH uHpopMaIuu Ajs MoCTaBJIEHHOU pe3yabTaThbl
HHPOPMaIMOHHO-
pelleHUs 3a/1a4y, BJIaJieeT nocJaeHUX
dHAaJIMTUYECKNMHU o o
pecypcamu, B ToM uncine | TOCTABJIEHHOM 33/1a4y; | HABBIKAMU JIOCTYXKEHUH HayKU
npoduabHBIMM  6a3aMu obpopmiieHUE B 06J1aCTH
A@HHBIX, MPOrpaMMHBIMH JIOKYMEHTOB *KUBOTHOBO/ICTBE,
KOMILIEKCaMK TIpH c6ope YCTaHOBJIEHHOU MOKeT paboTaTh U
HCXO0JHOU nHOopMaL U U
bopMbI 0TOUpPATh
npu paspaboTke
TEXHOJIOTMH COJlepKaHMs HEe06X0MMY10
u pasBe/ieHuUs MHPOpMaIMIO U3
CeJIbCKOX0351MCTBEHHBIX Hay4YHBIX ’KYpPHaJIOB
KUBOTHBIX 1 MoHorpaduit
HU/-3 nkoc-1 Bnagets:
KOHTpOJ’Ib peasm3anuun
pa3paboTaHHBIX MJIAHOB
Y TEXHOJIOTU
coepiKaHUA U
BOCIIPOMU3BOACTBA
CeJIbCKOX03IMCTBEHHbBIX
KMBOTHBIX

Tema 2. «MoJieKy/IsipHbIe OCHOBbI HaCJIeACTBEHHOCTHU»




KomnsromepHoe mecmuposaHue (TCK):

Bwvibepume odun sapuanm omeema.

IIpaBuiao Yapradpda cBupeTe/bCTBYyeT 0 PABHOM COOTHOLIEHUHU NMYPUHOBBIX U
NUPUMHUJUHOBBIX a30TUCThIX OCHOBAHMM, BXOAAUIMX B cocTaB MoJieKyJ JIHK
J1060ro opranu3mMa. COOTHOIIEHHE MeXK/y CYMMaMM KOMIIJIEMEHTAPHBIX OCHOBAaHUM
(A+T)/(I'+Ll) cBUAETE/ILCTBYET O:

dusioreHeTUYECKHUX CBA3AX OpraHM3Ma

Pasmepax mosiekyJibl JIHK

+Bui0BOM NpuHAa/JIeXKHOCTH OpraHru3Ma

CteneHu MyTUpOBaHUA

B mosiekysie THK Ha6/1105a10TCA U3MEeHEeHHsI HYK/IeoTHA0B. K KakuM nocjiefcTBUAM
3TO MOXKeT NpUBeCTU?

AHOMaMK ayTOCOM

XpomocoMHBIe 3a60/1eBaHUSA

AHOMaIMU NOJIOBBIX XPOMOCOM

+['eHHble 3a60J/1eBaHUS

Kakue cTpyKTypHbIe U XUMHUYECKHEe KOMIIOHEHThI IPUHUMAKT yYyacTHe B
TpaHCAALUU?

Pu6ocomsl, uPHK, TPHK, AT®, Hyk/sieoTuzpl, GepMeHTbI

Pu6ocombl, UPHK, TPHK, AM®, aMUHOKUCIOTHI, GepMeHThI

Pu6ocombl, npe-uPHK, TPHK, AT®, iunugbl, pepMeHTbI

+Pu6bocombl, uPHK, TPHK, AT®, aMmuHOKUC/I0THI, GepMEHTHI
Je30kcupuboHykIenHoBas kucaorta (JHK) siBasieTca HocuTesieM reHeTU4eCKOM
uHpopManum, ee CTPYKTYPHbIMUA MOHOMEPAMHU SIBJIAIOTCH:

+MOHOHYKJIEOTH/IbI

AMHHOKUCJIOTBI

Hyxkeosu bl

Jle3okcrupu6o3a

OaHOM U3 XapaKTEPUCTUK FreHETUYECKOTr0 KO/a SIBJIAETCA €ro BhIPOXKAEHHOCTh. UTO
3TO O3HayaeT?

+AMUHOKUCJIOTE COOTBETCTBYET 60JIblile OJJHOTO KOZ0HA

EcTb KOZJ0HBI, KOTOpbIE HE KOAUPYIOT aMUHOKHUCJIOThI

Kaxx1011 aMMHOKUCJI0TE COOTBETCTBYET OUH KOJOH

KaxxoMy KOZJOHY COOTBETCTBYET O/lHa aMUHOKHCJIO0TA

Kakoe U3 npuBeJeHHBbIX HMXKe YTBep)KJE€HUN OTHOCUTE/IbHO CUHTe3a O0eJIKa
NpaBUJIbHO?

151 KaXX0r0 BU/la aMUHOKHUCIOT eCTh JIUIIb OZMH KOJI0H

Mousekyuibl TpancnopTHoU PHK, cienuduyunbie a5 JaHHBIX aMUHOKHUCIIOT,
cuHTe3npyrTca Ha MPHK-maTpune B nutonsiasme

+ MaTtpuuHas (uH$opmanmonHas PHK), cuntesupoBanHas Ha JIHK-maTpune B s/pe,
HeceT B cebe UHPOpMaILMIo, KOTOpasi onpe/eisieT N0c/ae[0BaTeJbHOCTb COeJUHEHUS
AMHUHOKHCJIOT B NOJIUIIENTU/HYIO LIENb

PacuindpoBka reHeTHUUeCKOT0 KOZja HAa pubocoMax MOXKeT HAUUHATbhCS U3 000U TOUKHU
MPHK

Bbi6epuTe BelecTBa, BXOAsLIME B COCTAaB OAHOr0 HYK/IEOTHAA:

Tpuro3sa, a3oTucTas KUCJA0TA, ypaLUI

+[leHTO03a, ocTaTOK PpocHOPHOM KUCAOThI, A30TUCTOE OCHOBAHUE

['ekco3a, ocTaTok GocPOpHOU KUCOTHI, UKINYECKOE a30TUCTOE COeJUHEHUE
AMuHOKHKCI0Ta, ochaTHas rpymnna, TAMHUH

H3BecTHO, YTO MHpOpMaALUsA O MNOC/IEAOBATEJbHOCTH AMHHOKHMCIOT B MOJIEKYyJie
OeJIKa 3amMcaHa B BHJe MNOCJAe[J0BaTe/IbHOCTH YeThipeX BHAOB HYKJIEOTHAOB B
mosekyae  JHK, npuyem pa3Hble aMHHOKHWCJOTbl KOAMPYKWTCA Pa3HBIM
KOJINYECTBOM TPHUIJIETOB - OT OAHOro 0 mecTu. Kak Ha3bIiBaeTcs TaKkoe CBOWCTBO
reHeTU4eCcKoro koaa?



TpunietTHocTb

YHuBepcaibHOCTb

+BbIpoXeHHOCTD

CneuupUIHOCTb

O6paTHbIe TpaHCcKpunTassbl (peBepTassl, i PHK-3aBucumsbie IHK-nosmmmepassi)
KaTa/IM3UPYIOT:

Cunrtes /IHK Ha ppHK

CuHTe3 upHK Ha /IHK

Cunre3s Bcex BuA0B PHK Ha /IHK1

+ Cuntes /IHK Ha PHK

B 061emM Bu/ie reHeTUYECKHI annapaT 3yKapUOTOB ABJIAETCS TAKUM: aKIenTOpHas
30HA-3K30H-UHTPOH-3K30H. Takasg CTPYKTypHO-QYHKIMOHAJ/IbHAs OpraHu3anus
00yCJIOB/IMBAaeT OCOGEHHOCTH TpaHCKpunuuu. BbiGepuTe, kKakou Oyaer MPHK
COTrJIaCHO YNIOMSAHYTOH cxeMe:

+ JK30H-3K30H

JK30H-3K30H-UHTPOH

JK30H-UHTPOH-3K30H

AknenTtopHas 30Ha-3K30H-UHTPOH-3K30H

Ilos B/IMAHMEM HEM3BECTHOI0 MyTareHa ObL1 6/i0KMpoBaH pepmeHnT JHK-n1urasa,
KOTOpBIY IPUHUMAET y4YyacTHe B IIpouecce 3Kcuu3noHHou penapauuu JJHK. Kakoi
aTan npouecca penapanuu JHK 6yaet HapymeHn?

PacnosnaBaHue nospexzaeHHoro yyactka IHK u ero ynanenue

Bripe3saHue nospexaeHHoro yyactka JHK

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

+ClurBaHUe BMOHTUPOBAHHbIX HYKJIEOTH/I0B C HEBPEAUMBIM y4acTKOM MoJieKysbl JIHK

B kjieTKe BbIfIBJIEH GesioK-penpeccop. Kakoy reH kKogupyeT aMUHOKHUC/IOTHYIO
N0C/Ie0BaTeJbHOCTb 3TOro 6esiKa?

['en-npomoTop

['eH-TepMUHATOP

+['en-peryaartop

['en-MmoaudukaTop

B )KMBOTHOM KJjIeTKe mnpoucxoguT TpaHckpunuusa. PepmenTt JHK-3aBucumas PHK-
ojiMMepasa, KOoTopasa IepeaBUTraeTcs BAOJIb MOJIEKYJIBI AHK, AOCTHIJIA
onpejae/ieHHONM MOC/AeA0BaTe/JbHOCTU HYK/JIEOTHAOB, MOC/e 4Yero TPaHCKpUIIUA
npexkparuachk. Kak Ha3piBaeTcs Takou yyactok JHK?

OnepaTtop

Penpeccop

+TepMuHaTop

Perynartop

OpgHa u3 neneu JHK cocrout u3 Hykiaeoruaos: ATH-ALL-TAL-I'TT... KakoBa
N0C/Ie0BaTeJIbHOCTh HYKJIE€OTHAOB HAa BTOPOM Lenu 3TOU MoJieKyJibl JIHK?
ATL-ALLU-TALO-I'TT...

[UT-I'TT-A'T-ALL...

+TAT-TIT-UTT-LAA...

LrA-LIAA-TLA-TIT...

N3yyaeTcsa paboTa onepoHa 6aKkTepu. [[pon3onio ocBo60xKAeHNe onepaTopa OT
O0esika-penpeccopa. Cpa3y mocjie 3TOro B KJIeTKe HAYHeTC:

Penpeccusa

TpaHciaanusa

Pennukanusa

+TpaHckpunyua



YcraHosJieHo, 4yTo MoJieKyJia npo-MPHK coctouT n3 9000 HyK/1€e0TUA0B, NpUYEM HA
UHTPOHHbIE y4acTKU npuxoautca 3000 HykiieotuaoB. Onpeaenure, Kakoe
KOJINYECTBO aMMHOKHMCJIOT COAEPKUT B ce6e MOoJITUNEenTu/:

[IpubausutenbHo 3000

+[Ipu6ausurensuo 2000

[IpubausutenbHo 6000

[Ipubausurensno 1000

Bo BpeMs 3KCIepUMEHTA/IBHOT0 UCC/IeJ0BaHUS Mpolecca pemuKanuu renoma E.
coli 6b1/1M BbIsAABJIEHBI HEGO0/IbIIUE pparMeHTbl BHOBb CUHTe3upoBaHHOM /JHK. C
NMOMOLIbI0 KAaKOro pepMeHTa OHHM 00pa3yl0T NOJIMHYK/I€OTUAHBIN THAXK?
JAHK-nosimMepasbl

JIHKa3n1

JAHK-3aBucumon PHK-nosumepa3sbr

+/IHK-s1urassi

F-y1asMu bl KOAUPYIOT CUHTE3:

JHTEpPOTOKCUHA

BenkoBbBIX BellecTB, BbI3bIBAKOIIUX FMOe/Ib 6aKTEpPUI TOrO e BUa

+[10J10BBIX BOPCHMHOK /ZI/151 lepeHoca reHeTU4ecKou HHGOopMaLuu

@®epMeHTOB, KOTOpbIE BbI3bIBAlOT MHAKTUBALUIO JIEKAPCTBEHHBIX NIPENAapaToOB WX
yMEHbIIAKT NPOHUIAeMOCTb KJI€TOYHOM CTEHKH /11 aHTUOMOTUKOB- GPepMeHTa,
paspyliarLero MeMopaHbl 3pUTPOLUTOB

IIpouecc, B koTopoMm /IHK, Belges1eHHas BO BpeMs JIM3MCA OAHOM OGaKTEePHH,
INPOHUKAET B APYryl0 6aKTepHUIO U IPUBOJUT K MU3MEeHEeHHI0 ee GeHOTHUMNa,
Ha3bIBAeTCH:

Cekcaykuus

+Tpancdopmanus

Tpancdekus

TpaHcayKLusa

C kaKuM 6e1KOM-pepMEeHTOM BUPYCA CBAA3aH MeXaHM3M OOPAaTHOU TPAaHCKPUNLUU?
[IpoTeasoit

HHuTerpason

JH/IOHYKJIea301

+PeBepTaszon

CorsitacHo mogenu aBoiiHou cnupaau [JAHK, npeasokeHHou YoTcoHOM M Kpukom,
ObL/IO YCTAaHOBJIEHO, YTO OHA U3 Lielled cCOXpaHAeTCAd NPHU pelIMKalluM, a BTOpas
CUHTEe3HpyeTcs KOMILIEMEeHTAapHO nepBoi. Kak Ha3bIBaeTcs 3TOT CNOCO6
peniMkanuun?

KoHcepBaTuBHBIN

JucnepcHbln

+[losrykoHCEpBaTUBHBIN

WaeHTUYHBIN

Kakue u3 mepeuymc/ieHHbIX HHXKE HMCCAEA0BaHUN MOCIYKUJIU EePBbIM
Jl0Ka3aTeJabCTBOM Beaywield posm JHK B coxpaHeHUM U nmepejaye
HacJieACTBeHHOW nHGopMmanuu?

Uccneposanuda YorcoHa u Kpuka

+Uccnenoanuda 'pudduta v IBepu

HccnenoBanuss MeHpeist

HccnenoBanus Kako6a nu MoHO

B opraHusM skcnnepuMeHTa/IbHOI'O )KUBOTHOTO BBeieHbl OHKOreHHble PHK-Bupycol.
C nomMo1b10 KaKoro ¢pepmMeHTa NPOUCXOJUT PelIMKaLHs UX reHoma?
JHK-nurassl

+PHK-3aBucumon JHK-nosimmepassl

JAHK-nosimMepa3sbl

TpaHc10Ka3bl



CorsaacHo moaenu aorHoM cnupaau JHK, npeasoxxeHHon YoTcoHOM M KpukomMm,
ObL/IO YCTAaHOBJICHO, YTO O HA U3 Lielled cOXpaHAeTCAd NP pelIMKalluM, a BTopas
CHUHTE3UpyeTCs KOMILJIEMEeHTAapHO nepBoi. Kak Ha3bIBaeTCA 3TOT COCO0
peniMKanuu?

KoHcepBaTHUBHBIN

JvcnepcHbid

AHasIOTUYHBIN

+[losrykoHCEpBaTUBHBIN

Kakue u3 nepeuymc/ieHHbIX HUXKe HMCCAEA0BAaHUM MOCJYKUJIU ePBbIM
Jl0Ka3aTeJbCTBOM Beaymed posm JHK B coxpaHeHUH U mepejaye
HacJeJCTBeHHON nHpopmanuu?

HccnenoBanusa MopraHa

Hccneposanua YorcoHa u Kpuka

+UccnepoBanus 'pudpdura u IBepu

Hccnenosanuga Kakob6a u MoHoO

B opraHusM 3KcrnepuMeHTa/IbHOI0 }KMBOTHOTI'0O BBeieHbl OHKOreHHbsle PHK-BupychI.
C noMo11b10 KaKoro ¢gepmMeHTa NPOUCXOJUT pelIMKauus uX reHoma?
JIHK-nura3sbl

+PHK-3aBucumon JHK-nosrmMepassl

JHK-nosimmepassbl

TpaHc10Ka3bl

YeM 00bsACHAETCS 60Jib1IEe KOIM4eCcTBO TpaHCcnopTHLIX PHK (61), yem
aMHMHOKHUCJIOT, KOTOPbIE MCN0JIb3YIOTCS AJiA CUHTe3a 6eska (20)?
YHuBepcaJlbHOCTBIO KOJa

CnepudUYHOCTBIO KOZA

Bapua6eabHocTbio JHK

+BBIp0oXK/1I€eHHOCTBIO FeHETUYECKOTO KOJa

B npounecce co3peBaHus uHpopmanuonHoi PHK cnenuaibHbie

¢depMeHTHI BbIpEe3al0T HHTPOHBI M CIIUBAKT 3K30HbI (IPOLLECCHHT).

Kak Ha3biBaloTcsa MHGOpMaTUBHbIE YYACTKH reHa?

TpaHCKpUNITOHBI

+JK30HbI

AHTHKOJIOHBI

HUHTpOHBI

Y 3yKapHOTOB B pe3yJ/ibTaTe TPAHCKPUIILMHU 00PA3YIOTCS NIPEeUMyILeCTBEHHO Npo-
MPHK, koTopsle cogepxaT HeuH$oOpMaTHBHbIE YYACTKH (MHTPOHBI),
BbIpe3awiluecs BO BpeMsi ee CO3peBaHMs. ITOT NPOLeCcC Ha3bIBAeTCH:
KanvpoBaHue

['eHHada KOHBepcU4d

PekoM6uHanusa

+CnalicuHr

BBIPOXX/€HHOCTh FeHEeTU4YeCKOro K0Ja - CIOCOGHOCTh HECKOJIbKMX TPHUILJIETOB
KOJUPOBaTh OJHY aMHUHOKHMCJIOTY. A KaKasi aMUHOKMCJIOTa KOAUPYeTCHd OJHUM
TPUILJIETOM?

Jleduu

CepuH

+MeTUOHUH

JlnusuH

JAvTe/ibHOE BpeMs CYUTAJIU, YTO B3aMMOOTHOLIEHHSI BUPyCa M GaKTepHUa/IbHOM
KJIEeTKU BCerja 3aBepUIalTCs pa3pyllieHHeM mnocjaejHeil. Tem He MeHee CO
BpeMeHeM ObLI0 BbISIBJICHO, UTO He Bce ¢aru BbI3bIBalOT rudeJib KjieTKu. OHu
CIIOCOGHBI NEPEeHOCUTh YaCTh FeHOMAa OAHOM 6aKTepHH B reHOM JPyrou, BCjaeACTBUE
Yero reHOTHUII KJIeTKU-pelMIIMeHTa NpruoopeTaeT CBOMCTBA Apyroro mramma. Kak
Ha3bIBaeTCs 3TO sIBJIeHUe?



Tpancpopmanus

+TpaHcaykyus

TpaHciaanusa

TpaHckpunuus

UccnepoBanusamu @. CeHrepa 6b1/10 BbISICHEHO, YTO MOC/I€J0BaTe/IbHOCTh
AMUHOKHMC/IOTHBIX OCTaTKOB, COeJUHEHHbIX NMENTUIHBLIMM CBSI3MH, 0Opa3yerT:
+[lepBHYHYyI0 CTPYKTYypy 6Oesika

BTopuuHyto CTPYKTYypy 6eJika

TpeTruHyto CTpyKTypy Oesika

YeTBepTUUHYIO CTPYKTYPY OeJika

Mouiekysibl TPHK MMelOT ABa aKTUBHBIX LleHTPa. K 0JHOMY U3 HUX IPUKpeIJIsaeTcs
MOJIEKYJ/Ia aMUHOKHMCJIOTHI U 06pa3yeTca KoMmiiekc amuHoanua-TPHK. Bropoit
AKTHUBHBIN LEHTP COCTOUT M3 TpeX HYK/JeOTH/J0B U Ha3bIBAETCA:
AMUHONENTUANUTBHBIM

[MenTUAUJIBHBIM

+AHTUKO/JOHOM

KosmoHoMm

Hekotopsie Tpumiaerst WPHK (YAA, YAI, YIrA) He KOAMPYOT HHM OJAHOH
AMUHOKHUCJIOTBI, HO SBJSIOTCS TEepPMHUHATOpaMH B Mponecce CYUTbIBAHUSA
uHpoOpMaLMM, T.e. CIHOCOOHBI MNpPeKpPaTUTh TpaHcaAAnUKW. Kak Ha3bIBalTCA 3TH
TPUILJIETHI?

+CTOI-KOJ0HBI

AHTHUKOJIOHBI

JK30HBI

UHTpOHBI

U3BecTHO, 4yTO NpH 3aMeHe B /IHK 0HOro HyK/1e0OTH/Aa MOXKeT 3aMEeHUThCS JINIIb
O0JHAa aMUHOKHCJIOTA B nentuje. Kakoe cBOMCTBO reHeTU4YE€CKOro KoJa 3TO
JOocCKa3bIBaeT?

+HemnepekpbiBaeMoCTb Kozia

BripoxkaeHHOCTB KOJa

YHuBepcaibHOCTb KOZA

TpunietTHocTs Koza

IleHTpaAbHON JAOrMOM MOJIEKY/JIIDHOM OHOJIOTHM ObLIO MNOHATHE O Mepejade
HacaeACcTBeHHOM wuHPpopmanuu B  HampaBiaeHuu "JHK-PHK-6enok". Kak
nepejaeTcsa HacJeACTBeHHass UHGopManus y peTpOBUPYCOB?

PHK-/IHK-6es0k

JIHK-6enok-PHK

JIHK-PHK-6es0k

+ PHK-IHK-PHK-6es10k

Ta6smna 4 - Kputepuu onieHKM CGOpMUPOBAHHOCTH KOMIETEHIM I

Kog u KpuTtepuu oueHruBaHUS CPOPMUPOBAHHOCTU KOMIIETEHLU U
HauMeHOBaHUe (4acTu KOMIIETEHLIUH)
VH/JHKaTopa Ha 6a30BOM ypOBHe Ha NOBbIIIEHHOM YPOBHE
AOCTUNKEHUA COOTBETCTBYET OLieHKe COOTBETCTBYET COOTBETCTBYET
KOMIIeTEH[MH (YaCTH | «yJ0BJETBOPUTEILHO» | OLEHKE «XOPOII0» | OLEHKE «OTJIUYHO»
KOMIIETEHIIMH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO 6aJijla | MaKCMMaJIbHOTO MaKCUMaJIbHOTO
6aJsia RELNE
(IMKoc-1) 3HaeT OCHOBHbIE 110 CYLIeCTBY, NpUHUMAET
UA-1 1Kkoc1 3HaTh: | HOHATHUSA U TEPMUHBI OTBeYaeT Ha aKTHUBHOE y4acTue
Buosnornyeckue Y | OUOTEXHOJIOTUH. IOCTaBJIEHHbIE B X0/le IPOBeJieHUs
X03AMCTBEHHbIE BJIQJIEET MAaTepPHAJIOM | BOIPOCHI, HO MPaKTHYEeCKOTO
0COOGEHHOCTHU pas3HbIX




BH/IOB 110 TeMaM JIOTyCKaeT 3aHATHSA,
CEJIbCKOXO3ANCTBEHHBIX | e IMHBL, HO HETOYHOCTHU IPHU IPaBUJIbHO
JKNUBOTHBIX.

UCILITbIBAeT a”Hasu3e OoTBeyYyaeT Ha
MA-Z mkoc1 YmeTE: 3aTPy/ZHEHHs B TOUCKe | NHGOPMALIMH /ISl | IOCTaBJIeHHbIe
[Tonb3oBaThCH pyA pMarnl A
5IeKTPOHHBIMH U aHa/Iu3e pelieHust BOIPOCHI, 3HAET
MHOOPMALIMOHHO- UHpopMaIuu ajs NIOCTaBJIEHHOU pe3yJIbTaThl
aHATMTUYECKUMH pelieHus 3a/la4M, BJIajeeT nocJeJHUX
pecypcaMu, B TOM 9HCI€ | nocTaB/IeHHOM 3a/1a4H; | HABbIKAMU JIOCTHXKEHUH HayKU
npoduJbHBIMH  6azaMu

odbopmJieHUE B 06J1aCTH

JAAaHHBIX, HpOFpaMMHbIMI/I
KOMILIEKCAMU TIPH c6ope JIOKYMEHTOB >KUBOTHOBO/ICTBE,
HCXOHOU nHOopMaL U U YCTaHOBJIEHHOU MOXeT paboTaTh U
npu paspa6oTke bopMbI 0TOUpaTh
TEXHOJIOTUH COAEepPXKaHHA HGO6XO,£[I/IMyIO
nu pa3BeaeHUud

CeJIbCKOX03SIMCTBEHHBIX
>KUBOTHBIX

U/-3 nkoc-1 Bnagets:
KoHTpoJib peanusauuu
pa3paboTaHHBIX MJIAHOB
U TEXHOJIOTHUM
cofiep>KaHUs U
BOCIIPOU3BO/ICTBA
CeIbCKOX035IMCTBEHHBIX
JKUBOTHBIX

MHbOpMaLMIo U3
Hay4YHbIX KYpPHaJIOB
¥ MOoHorpadui

Tema 3. «'eHeTHYeECKaA U K/IeTOYHAsA UHKEHEPUA»

KomnwiomepHoe mecmuposaHue (TCk):
Buibepume oduH sapuanm omeema.

HepapXu4yHOCTb GMOCUCTEM NPOSABJISIETCA B

+YcnoxHeHUU QyHKIUH

YnpoueHuu GyHKIUN

CTabuabHOCTU QYHKLIUU

[leproguyHoOCTH

IIoHATHIO «6M00GBEKT B IpOILeccCaXx GUOCUHTE3A» COOTBETCTBYET CaeAylolnee
onpeaeJjieHue

OpraHusM, Ha KOTOPOM HCIBITBIBAIOT HOBbIE OMOJIOTMYECKH aKTUBHbIE BelleCTBa
OpraHusM, BbI3bIBAIOLUH KOHTAMUHALIMI0 OUOTEXHOJIOTUYECKOT0 060pY/I0BaHUSA
@®epMeHT, UCNOJIb3YeMbIN B aHATUTUYECKUX Le/IIX

+0praHusMm, NpoAyLUPYIOLIMI 6UOJIOTHUYECKH aKTUBHbBIE COe/IUHEHUS

K npokapuoram oTHOCATCA

+bakTepuu

Bupycel

[IpocTelimiue

['pubbI

JyKapuoTaMHM SABJIAIOTCA

+Bogopocau

JybakTepuun

AKTHHOMMIIETHI

Bupycsbl

KyleTo4yHas cTeHKa rpaMOTpUILIaTe/IbHBIX 0AKTEPUUA COCTOUT U3

XvTHUHa



[lenTugorivkana

+J/lunonosicaxapuzioB

benka

[IpeMy1IeCcTBO KJ1€TOYHOM MHKEHEPHH Ilepe/, CKpeluBaHueM
HanpaBsieHHble KOMOHWHAILIMU TE€HOB

BricTpast cesieK1Msi HOBbIX BApUAHTOB

+[IpeosoneHre BULOBBIX U POJOBBIX OapbepOB

MyTanoHHble U3MEHEHUS TeHOMa

'n6puansanusa NpoTONIacCTOB BO3MOXKHA, €CJIU KJIeTKHU UCX0JHbIX 00bEKTOB
006J1aAI0T

[To/s10BOY COBMECTUMOCTBIO

[losioBOM HECOBMECTUMOCTBIO

+COBMECTUMOCTb HE UMEET CyleCTBEHHOI'0 3HAaYEeHUS
BugocnenuduiHoCcThIO

BbIcOoKasi cTaGU/IbHOCTb NPOTOMJIACTOB JOCTUTAEeTCs NPU XPaHEHUH
B xonopne

+B runeproHuyeckoi cpefe

B cpepne c fo6aB/ieHMEM aHTUOKCU/JAHTOB

B aHaspo6HBIX YCI0BUIX

JIuzouum o6ecneynBaeT MoJay4YeHue NPoTONIacTOB

Knetok pacTtenuu

KneTok rpu6oB

+bakTepun

KJieTOK *XMBOTHBIX

Jist nony4yeHusi ru6puAoM 3-1uM@PonUThl BhIAEJAKT U3 TKAaHEHU
[leyenu

+CeJie3eHKH

Tumyca

Knmeuynrka

Ky/sbTUBUpOBaHHE THOPUAOM OCYLECTBJIAIOT METOAO0M in vivo
Ha mblmax

Ha kposaukax

+Ha kpbIicax

Ha kouikax

PoJib MHAYKTOpA MOT'YT BbINOJIHATH

KoHe4HbIN NPOAYKT peakLuu

+AHaJsioru cybcTparta

[lepBuyHbBIE METAOOTUTHI

BTopu4Hble MeTab0TUThI

MeToa K/1IeTOYHOM MHKEHEPUU NPUMEHHUTE/IBHO K YKUBOTHBIM KJIETKaM Ha3bIBaeTCs
TexHosioruei pekom6rMHaHTHbIX JJHK

dy3uell NpOTONJIACTOB

+'MOpUOMHOMN TEXHOJIOTHEN

['mbpuausanuent

K/1eTOYHBIN IHUKJI - 3TO

+Cy1ecTBOBaHUE KJIETKH OT JieJIeHUd [0 CJIelyIOLIero AeJeHus UJIU CMEPTHU
PocT nonyisuy KJIeTOK B IIMKJIE IEPUOAUYECKOTO BbIpalllMBaHUs, XapaKTEPU3YIOLIUICS
S-06pa3HOU KPUBOU

WHTepBan BpeMeHU MeXAy JAByMs NOCAeL0BaTe/IbHbIMA MUTO3aMH1
[leproa oT mocjieHET0 MUTO3a [0 CMEPTH KJIETKHU
OT/IMYUTe/IbHble 0COOEHHOCTH NPOKAPUOTUYECKOMN KIETKH
+Mauibii pasmep

Hanuuue cyOK/I€TOUHBIX OpraHesI

Hanuuue 060cobsieHHOrO0 /pa



Hanvynve MHTPOHOB B reHax

O6beguHEeHHMEe TeHOMOB KJIETOK Ppa3HbIX BHJAOB U PpPOAOB BO3MOXHO IIpH
COMAaTHUYeCKOW ruopuau3anuu

TosbKO B IPUPOJHBIX YCIOBUAX

+TOJIbKO B UCKYCCTBEHHBIX YCJIOBUAX

B npupo/iHbIX U UCKYCCTBEHHBIX YCIOBUSIX

[Ipu pa3BUTHM NAaTOJIOTHYECKOTO NpoIecca

MeToAbl KOHCTPYHMPOBAHUA KJIETOK HOBOTO THIIA HA OCHOBE KY/JIbTUBUPOBAaHUS,
ruopyuAU3aL Y, PpeKOHCTPYKI MM UCIOJIb3YIOTCA B

broHuke

['eHeTunke

['eHHOW WHXXeHePUU

+KsieTouyHoM MHXKeHepuun

I'eHbl pepTUIBHOCTU GAKTEPUIN HAXOAATCA B

Anpe

Xpomocome

Pubocomax

+Il1a3amugax

OnyxoJieBble KJIETKH B KyJIbType

Jenstca 50 pas

Hensarca 100 pa3

+beccMepTHBI

He nenstca

L1 moJily4eHUA NPOTONJIACTOB U3 KJIETOK TPUGOB HCHOJIb3yeTCs
Jluzonum

Tpuncuu

+YJIUTOUYHBIA pepMeHT

[lencun

KiieTkM BbICIIMX OPraHU3MOB IPU ONTUMAJIbHBIX YCJIOBUSAX AEJIATCS Yepes:
5 MUHYT

20 MUHYT

+24 4aca

72 4aca

Cnoco6HOCTDb OT/Ee/IbHBIX KJIETOK K PAa3BUTHIO B L€JIbI OPraHUu3M
[In1ropUunoTeHTHOTH

+TOTUNOTEHTHOCTh

OJIMrONnOTEHCTHOCTD

My/IbTUIIOTEHTHOCTD

OcHOBY 6M0JIOTUYECKHUX MEMOPaAH COCTABJIAIOT:

benku

+/Iunuapbl

['nkonpoTrenbl

®ochaTuabl

[lepBBIM OTKPBLJI MUKPOOPTraHU3MbI U BBeJI IOHATHE GMO0GHEKTA:
. Yorcon

®. Kpuk

®. CeHrep

+J1. [lactep

MeToAbl KOHCTPYHMPOBAHUA KJIETOK HOBOI'O THIIA HA OCHOBE KY/JIbTUBUPOBAaHU4,
ruOpUAU3aL Y, PEKOHCTPYKIMH UCNOJIb3YIOTCA B

BbuoHuke

['eHeTunke

['eHHOV HHXXeHepUuHU

+KsieTouHOM MHXKEHepUHn



KieTka, BO3HUKIIAA NP CIMAHUHU C LUTOIUIA3MOU APYroy KJIeTKH 06pa3yeT
CuHKapuoOH

['eTepoxkapuoH

+Lubpu

['oMokapuoH

[lepBble KU3HECNOCOOHBIE THOPHAHBbIE KJIETKA MNpPU KyJbTUBUPOBAHUU
COMATHUYeCKMX KJIETOK BbISIBUJI

+7K. Bapckui

[ Xappucon

[x. 'opron

Pob6epT Bpurrc

ITOT CMMBOJI «<» 0603Ha4YaeT MeTO/, NOJIy4YeHHUs

+ubpugon

['mbpugos

[MosiuniongoB

['eTeponyionoB

TeopeTunyeckoi 6a30i K/IOHUPOBAHUA }KUBOTHDIX ABJISIETCA

JuddepeHupoBKa KJAETOK

['ubpunsanus KIeToK

+PenporpaMmMupoBaHue KI1eTOK

[TonyyeHnue xumep

B cocTaB nuTaTe/IbHBIX CPeJ, BXOAAT aMUHOKHUCJIO0ThI AJ1s1 KYyJIbTUBUPOBAHUS
[IpokapuoT

+JyKapuoT

AxkapuoT

Bcex 61M006bEKTOB

BTOpUYHBbIN XMMepU3M NPOSBIAAETCA NPU KOMOMHALMM TKaHeH

CoMaTH4yeCKUX KJIeTOK

C MOMeHTa OIJIOL0TBOPEHUSA

+IMOpPHOHOB MOC/€e Hayaja KjieTo4yHoH AuddepeHiMaluu

K/iieTouHbIX NONy/ISIUKA paHHEro aMOpHoreHesa

JIuHust 6eccMepTHBIX Kj1eTOK HeLa Ha3BaHbI 10 UMEeHU

Bupyca

bakTepuu

Baktepuodara

+Yesi0oBeka

BocnpousBegeHreM HOBBIX 0C00€eH M3 OAHOM U/IM HECKOJIBKHX K/IETOK 3aHUMaeTCA
['eHHas nHXeHepUs

+KneToyHaa nHxxeHepud

Mukpobuosiorus

[luTos0rus

BBeJieHHe peKOMOMHAHTHBIX IVIAa3MH/L B GaKTepHUa/ibHbIe KJIE€TKHU - 3TO:
JlurupoBaHue

CKpUHUHT

+Tpancdopmanus

Pectpuknus

JlurupoBaHue - 3T0:

OT60p KJIOHOB TpaHCHOPMUPOBAHHBIX OAKTEPHH, COZlEPKAIMX IJIA3MHU/IbI, HECYIUI
HY>KHbIY I'eH 4yeJ0BeKa

BBeseHre peKOMOUMHAHTHBIX MJIa3MU/, B OaKTepUaIbHYI0 KIETKY

Paspe3aHue fHK YesioBeKa U MJ1a3MU/ibl pepPMEHTOM PECTPUKIIMOHHOW 3H/0HYKJIea30u
+BkuitoueHre ¢pparMeHTOB JHK YesJI0BeKa B MJIa3MU/bl U CUIMBaHUeE «JIUIKHUX» KOHI[OB
COBOKYNIHOCTh METO/0B, NO3BOJISKOIMIUX MNyTeM oOmepanui in vitro nmepeHoOCUThb
“MHPOPMALMIO U3 OJHOT'0 OPraHu3Ma B ApPyrou - 3To:



XpomMocoMHas MHXKeHepHUs

+['eHHasa UHXXeHepuUd

KisieTo4yHas uHkeHepus

['eTeposuc

OT60p K/IOHOB TPaHCPOPMHUPOBAHHBIX GAKTEPHUH, COJEePKALLUX IIJIAa3MHUbI, HecyLiyue
HY>KHBbIN I'eH 4YeJI0BeKa:

JlurupoBaHue

+CKpPUHUHT

Tpancdopmanus

Pectpuknus

PecTpuknus - 3To:

OT60p KJIOHOB TPaHCHOPMHUPOBAHHBIX HAKTEPUH, COZepKALUX MJIa3MU/bI, HECYILIHe
HY>KHBIU T'€H YeJI0BEKa;

BBesneHue 6aKkTeprabHbBIX MJIa3MUJ, B 6aKTEPUAJIbHYIO KJIETKY;

+Pa3pesaHue JHK 3HZ0OHYKJ/I€ea30H;

BkutoueHre ¢pparMeHTOB JJHK YesJ0BEKaA B MJIa3MU/Ibl U CIIMBAHUE «JIUIKHUX» KOHIIOB.
Ilesin reHHOW UHXKEHEepPUU:

[IpeosiosieBaHHEe MEXBU/,0BbIX 6ApbepOB

[lepesaya oT/ie/IbHBIX HAC/IECTBEHHBIX IPU3HAKOB O/ITHUX OPTaHU3MOB JAPYTUM
Cnoco6bHOCTb HapabaThIBaTh «4Ye0BeYeCKHue» B6eKu

+[IpeosiosieBaHHe MEXBUJOBbIX 0OapbepoB, Iepejiadya OT/eJbHBbIX Hac/eJCTBEHHbIX
NPU3HAKOB OJHUX OPraHMW3MOB JpyruM, CIOCOOHOCTb HapabaThIBaTbhb «4YeJI0BEYECKUE»
6esKu

OCHOBOMOJIO>KHUKOM IreHHOM WHKeHEPHUHU N0 NMPABY CYUTAKOT:

BepHepa Ap6epa

JeBupa bartumopa

+Ilosia Bepra

l'oBapaa TemuHa

Ilnasmuaa - 3To:

U-PHK 6akTepuit

K-ZIHK

+/IByxuenodyeyHas kosbleBas JJHK

PectpukTasa

JlaTa cTaHOBJIeHM Sl TeHHOM HH)KeHEePHUH -

1970 .

+1972 .

1974 r.

1982 .

Yuactok JHK, B KoTOpoM 3anvcaHa MHpOpMaLusa 0 IEPBUYHOH CTPYKType GeJiKa:
+I'eH

['eHoM

Jlokyc

Xpomocoma.

Pa3pa6oTaHHas TeXHOJIOTUA NOJIy4YeHUsA peKOMOMHAHTHOI0 3pUTPONO3THHA
OCHOBaHa Ha 3KCIPeCcCHH reHa

B kiieTKax gpoxoken

B kJleTKax pacTeHuH

+B KyJ/bType *XUBOTHBIX KJIETOK

B kseTkax 6akTepuit

[IpyyrHA HEBO3MOXKHOCTH HENOCpeCTBEHHOM 3IKCIIPEeCCUH IreHa YeI0BeKa B KJIeTKe
NPOKApUOT

+HeBO3MOXXKHOCTB CIlJIaliCUHTa

HeB03MOKHOCTb pelJIMKALUU MJIa3MU/

OTcyTcTBHE TPAaHCKPUIILLUU



Bbicokas KOHLleHTpanus HyKJieas

«'eH-MapKkep» HEO6GX0AUM B FeHHOM MHKEeHepHUH AJIA

[ToBBIlIEHUSA KOMIIETEHTHOCTH KJIE€TKH

[loBBIlIEHNA CTAOUIBHOCTH BEKTOpPA

+0T60pa KOJI0OHUH, 06pa3yeMbIX KJIeTKaMHU, B KOTOpble IPOHUK BEKTOP
BkJiroueHUs BEKTOpa B KJIETKH X03IMHA

buoTexHoJI0Ty «reH-MapKep» He06X0 UM AJIA

O6pa3oBaHUA KOMIIETEHTHBIX KJIETOK X03IMHA

Moaudukanuu Mecta B3aMMOJeMCTBUA PECTPUKTA3 € CyOCTpaTOM
+0T60pa peKOMOHMHAHTORB

[IoBBIlIEHUSA aKTUBHOCTU PEKOMOMHAHTA

BeKTOop Ha OCHOBe IJIa3MH/ bl IPeANOYTUTE/IbHEH BeKTOpa Ha OCHOBe ¢paroBoM JHK
6Js1arogaps

+0TCyTCTBUIO JIM3KCa KJIETKH X03IMHA

MeHbLIEH TOKCUYHOCTH

JIn3ucy KieTKy X0391UHa

Bosbmomy pasmepy

Hensmu nMMoOu/IM3anuu ¢epMeHTOB B GUOTEXHOJIOTMYECKOM MPOU3BO/ACTBE
ABJIAIOTCA

+MHOroKkpaTHOe UCII0JIb30BaHHe

[loBbIlIeHNE Y1/ IbHOW aKTUBHOCTH

[loBbIlIEHHE CTAOUJIBHOCTH

PacmrpeHue cy6cTpaTHOrO ClieKTpa

Iles1b cCeKBeHMPOBAHUA FreHOMa — YCTaHOBJIEHUE

CootHowmeHnus A-T/T'Ll nap Hyk/IeOTUA OB

PasmepoB renoma

+[locse0BaTe/IbHOCTU HYKJIEOTU/IOB

Copepxanuda A -T

CKpUHUHT — 3TO

CoBepleHCTBOBaHUE IyTEM XMMHUYECKOW TpaHCPopMaLu1

[IoJIHBIV XMMHUYECKUN CUHTE3

+[lorck 1 oT60p («IpocenBaHUE») NPUPOAHBIX CTPYKTYP
CoBeplieHCTBOBaHHUe IyTeM 6MoTpaHchopManuu

CamMblii KpyNHBIHM U3 U3BECTHBIX (Ha Ha4Yas10 2010 roga) reHOMOB NPUHAAJIEKUT
YesioBEKY

Myxe JIpo3oduie

+/|BOSIKOZbILIAIIUM pPbl6aM

KumeyHo# nanoyke

A3o0THCTbIe OCHOBaHMA COeJUHEHHBIE C IEHTO3HBIMM KOJIbLIAMM I1OCPEeACTBOM
rJIMKO3UAHOM CBSI3U U 00pa3yloT

+Hykneosup,

Hyxkneotup,

[TorunentugHyto nenb

'nuko3upg,

B xpoMocoMax 3yKapuOTH4YeCKUX OPTraHU3MOB COAEPKUTCA IK30HOB
+MeHblIe, YeM HEKOJUPYIOLUX YyYaCTKOB

Bosbuie. YeM HEKOAUPYIOLIMX YYACTKOB

PaBHOe kosM4ecTBO

Kakoe cBOMCTBO reHeTH4Y€CKOIo KoJa 06 beJUHAET IpeJCTaBUTe/Ie MUKPOGHOTO,
pacTUTEIbHOI0 U )KHBOTHOT'0 MHUpPA

BbipoxeHHOCTD

+YHUBepCaIbHOCTb

OfHOHanpaB/I€eHHOCTb

TpunietTHocTb



Pemukanusa JHK uaeT B HanpaB/ieHUU

+5 — 3"

355

353

555

MecTo, rae HaYMHAETCs penIMKauysi Ha3bIBAETCS

+OpUKUH

CalT y3HaBaHUA

PeninkoH

Kan

MeToa npsimoro ¢epMeHTaTUBHOrO cekBeHMpoBaHus /IHK wiu metoz,
"TepMHUHATOPOB" MNpeAI0KUI

Kopana B 1969 .

+®, Canrep B 19751

Jx. bekBuT B 1969 1.

[Ton Bepr B 1972 r.

HasBaHue pecTpuKTa3bl OpMHUPYeETCA U3 Ha3BaHUA MHUKPOOPraHU3Ma-X03sIMHA
nTaMmMa

+poJia 4 Buja

TUIA MUTAaHUA

THUIA AbIXaHUS

KopoTkui gByX1ieno4e4YHbIH OJIUTOHYK/IEOTH/, COAEPKALUNA CAUThI Y3HABAHUA JJI
pAJa peCTPpUKTas - 3TO

+J/Iuukep

Apanrtep

[Iparimep

Kocmupa

B BoaHoMm pactBope /IHK HarpeTom g0 Temnepatypsl 96—100°c u 1me/109HOMA
cpeae (Ph>13,0) npoucxoaur

penapanus

OTXUT

+/leHaTypaluu

CUHTE3

B ocHOBe MOJIEKYJ/IAPHOT0 K/IOHUPOBAHUS JIEKUT:

+BcTpauBanue pparmenTta JHK B apyrywo monekyay JJHK (BekTop)
JH3MMaTH4yeCKoe BBeJleHHe HyKJIeoTHAa

Pennaukanusa JHK

Tpancdopmanus

[lepBasi peKOMOUHAHTHAs JHK NOJy4YeHa

B 1953 r. . YTcoHoM u ¢. Kpukom

+B 1972 r. Il. Beprom

B 1963 r. M. Hupen6eprom

B 1953 r. ®. Cenrepom

PoJib BeKTOpa B TEXHOJIOTUM PEKOMOUHAHTHBIX JHK BbINOJIHAKOT
+Il1azmMu bl

AMVHOKUCJIOTHI

['pu6bI

®epMeHTHI

IToHATHE «JIUINIKHE KOHLbI» IPUMEHUTEJbHO K TEXHOJIOTMU peKOMOUHAHTHBIX /IHK
OTpaXKawT

+KoMnieMeHTapHOCTb HyKJIEOTUAHBIX IOC/TAEl0BaTEbHOCTEN
B3auMoelicTBHE HYKJIENHOBBIX KUCJIOT U TUCTOHOB

PearupoBanue gpyr c apyrom SH — rpynn c o6pa3zoBaHreM AUCYIbOUIHBIX CBS3EN



['mapodobHOE B3auMoieCTBYE JIUIU0B
BO3HMKHOBeHHEe reHOMUKHU KaK Hay4YHOU AUCLMIIMHBI CTA/JI0 BO3MO>KHBIM NOC/Ie
JAuddepeHyuanuu peryjasiTOpHbIX U CTPYKTYPHBIX yYaCTKOB IreHa
+[lo/1HOTO CEKBEHUPOBAHUSI TeHOMA y Psifila OpraHU3MOB
[loaTBEpXAEHUA KOHLENLMU O IBOMHOM CIUPAJIA JHK
YcTaHOBJIEHUS CTPYKTYPbI JHK

RO ONUE WD R

0. /laviTe

Bomnpocsl A5 co6eces0BaHUA:

['eHHas U reHeTHYeCKass UHXKEHEPUSL.
PoJsib pecTpukTas, iuras, pesepras?
Xumudeckuu cunrtes JHK.

MeTop, «BeKTOpa» M ero UCNoJib30BaHUe B TeHHON UHXKEHEPHH.
MeToA KJIOHUPOBAHUS TEHOTUIIOB.
PexoMOHHaHTHbIE MJIa3MU/JBI.
®opMuypoBaHUe reHEeTUYECKOT0 annapaTa B Ipoliecce OHTOTreHe3a.
OxapakTepu3yiTe 0OCHOBHbIEe (a3bl [JUKIA PAa3BUTUS KyJIbTYPbl OAKTEPUI.
Knaccudukanys KaeToYHbIX KyJbTYP.
XapaKTepPUCTUKY

MUKpPOOPTraHHU3MOB.
11.4TO0 Takoe CHUHXpOHHbBIE KyJbTYpPbl OAKTepUU?
12. YTo Takoe TOTUIIOTEHTHOCTDL?
13. KakoBbl NpUYHMHbI BOSHUKHOBEeHUSA AUPdepeHNPOBAHHBIX KJIETOK.
14. KakoBa LieJib KJIOHUPOBAHHUA?

15.YeM oTyiM4aeTCHd KJIOH OT YUCTOH JIMHUU?

nporeccy

HENIPEPBLIBHOTO

KYyJIbTUBUPOBAHHUA

16. Kakue ocHOBHBbIE 3Talbl BKJIIOYAET NPOLEeCcC KJIOHUPOBAHHUS KUBOTHBIX?

17. Ha kaKuX cTaiusIX pa3BUTHUs 9MOPUOHOB BO3MOXKHO MCII0JIb30BaHHUE UX SZiep AJis
KJIOHUPOBaHUA?

18. [louemy f/14 OJly4YeHHS TOMO3UTOTHBIX IOTOMKOB HEOOXOAMMO OIJIOLOTBOpPEHHE

ainekgaeTku?

19. CTBOJIOBBIE KJIETKU U MNepCrneKTUBbI UX UCIIOJIb30BAHHA B OUOTEXHOJIOTHH.

Ta6auna 5 - Kpurepuu onneHKu cGOpMHUPOBAHHOCTH KOMIIETEHIUM

Kog u KpuTepuu ouennBanus copMHUPOBAaHHOCTU KOMIIETEHLIUU
HauMeHOBaHUe (4acTy KOMIETEHIMH)
WHJUKaTOpa Ha 6a30BOM ypPOBHE Ha NMOBbIIIEHHOM YPOBHE
AOCTHXEHHNA COOTBETCTBYET OLleHKe COOTBETCTBYET COOTBETCTBYET
KOMIIETEHLMH (JaCTH | «yZ0BJIETBOPUTENBHO» | OLEHKE «XOPOILO» | OIleHKE «OTJUYHO»
KOMIIETEHIHH ) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO 6aJijla | MaKCHUMaJIbHOTO MaKCUMaJIbHOTO
6as1a 6as1a
(IMMKoc-1) 3HaeT OCHOBHbIE 110 CYyUIeCTBY, NpUHUMAET
HUA-1 n1nKoc1 3HATh: | IOHATHUA U TEPMUHBI OTBeYaeT Ha aKTUBHOE y4yacTue
Buonornyeckue M | GUOTEXHOJIOTHH. MOCTaBJIEHHbIE B X0/le IPOBeJieHUs
X03AHCTBEHHbIE BJIaJle€T MaTepPHaJoOM | BOIPOCHI, HO IPaKTUYECKOTO
0COOEHHOCTH Pa3HbIX
BIIOB o TeEMaM JIOMyCKaeT 3aHATHS,
CeIbCKOXO3sHCTBeHHEX | AACLUILIMHBI, HO HETOYHOCTHU NPHU NpaBUJIbHO
UBOTHBIX. MCIIBbITbIBAET aHaiuse OTBeYaeT Ha
U/-2 n1nKoc-1 YMeTh: | 3aTpyZHEHUS B IOMCKe | UHGOPMALIMK JJisl | IOCTABJIEHHbIE
Ilonb3oBaTheaA Y aHaJu3e pelieHUs BOIPOCHI, 3HAET
S/IEKTPOHHBIMH uHpopMaIuu Ajs MOoCTaBJIEHHOU pe3yabTaThbl
HHPOPMaIMOHHO-
AHATATHY6CKHMH pelleHUs ) 3a/1a4y, BJIaJieeT OC/IeAHUX
pecypcamu, B ToM uncine | TOCTABJIEHHOM 33/1a4y; | HABBIKAMU JLOCTYXKEeHUH HayKU
NpodUILHBIME  Ga3aMu obopMieHUE B 00J1aCTH

AAHHBIX, NPOrpaMMHbBIMH




KOMILJIEKCAMU IpHU cGope
UCXOJHOM HHpOpMALUU U

npu paspaboTke
TEXHOJIOTUH COJIepKaHUs
U pa3BefieHUs

CeJIbCKOX03UCTBEHHBIX
KHUBOTHBIX

HU/-3 nkoc-1 Bnagets:
KonTposb peanuzanuu
pa3paboTaHHBIX MJIAHOB
Y TEXHOJIOTUH
CoJlep>KaHus U
BOCIIPOU3BO/ICTBA
CEeJIbCKOX035UCTBEHHBIX
YKHBOTHBIX

JIOKyMEHTOB *KHUBOTHOBO/ICTBE,

YCTAaHOBJIEHHOU MOXEeT paboTaTh U

bopMbl 0TOUpPATh
HeoO0X0AUMYIO

MHPOpMaILMIO U3
HayYHbIX KYPHAJIOB
¥ MOHOTpaduit

TeMma 4. «BUoI0OTHYECKHE 0COGEHHOCTH BOCIIPOU3BEJeHHs KPYITHOTO POraToro

OO AW

CKoTa»
Bompocsl A4 onpoca:

Byl pa3aMHOXXeHUS )KUBOTHBIX.

Brosiornyeckre 0CO6€HHOCTH Pa3MHOXKEHHs CeJIbCKOX03IUCTBEHHBIX 2KUBOTHBIX.
OCHOBHBIE IPUHLMIIBI BOCHIPOU3BOACTBA KPYIIHOI'O pOraToro CKoTa

MeTo/bl OLI€eHKH NJIOJOBUTOCTH KOPOB

['opMoHasbHasA perysnus NoJa0BoH GyHKLMU KOPOB

YTo NOHUMAIOT NOJ, «[10JI0BOM 3PEJIOCThIO» })KUBOTHBIX?

OnTUuMasibHbIe CPOKH Ha4a/IbHOTO I0JIOBOTO UCIOJIb30BaHUSA TEJIOK.

[los10BOY MKJ1 y TE€IOK U KOPOB

[Ipof0/KUTENIBHOCTD XKU3HHU CTIEPMUEB U AWLEKJIE€TKHU B IIOJIOBbIX Iy TAX KOPOBbI

10. TexHosiornyeckre GaKTOPHI, BJAUSAIOLIME HA MJI0JOBUTOCTb XKUBOTHBIX
11. Ilosi0BBIe TOPMOHBI CAMOK

12. TlosioBblEe TOPMOHBI CaMIOB

13. YpoBHU 3HJOKPUHHOM pEeryJILiUHU [10JI0BOT0 LIUKJIA.

Ta6smna 6 - Kputepuu onieHKM CGOpMUPOBAHHOCTH KOMIETEHIM I

Kop u KpuTtepuu oueHruBaHUSI CPOPMUPOBAHHOCTU KOMIIETEHLU U
HauMeHOBaHUe (4acTu KOMIETEHILIUH)
WHAMKaTopa Ha 6a30BOM ypPOBHE Ha NOBbIIIEHHOM YPOBHE
AOCTHUXKEHUA COOTBETCTBYET OLlIeHKe COOTBETCTBYET COOTBETCTBYET
KOMIIETEHLUH (YaCTH | «yZ0BJIETBOPUTENBHO» | OLEHKE «XOPOILO» | OIleHKE «OTJIUYHO»
KOMIIETEHIIVH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO 6asljia | MaKCHUMaJIbHOIO MaKCUMaJIbHOTO
6aJs1a RELNE
(MKoc-1) 3HaeT OCHOBHbIE 0 CYLEeCTBY, NpHHUMaeT
UA-1 1Koc1 3HaTb: | HOHATHSA U TEPMHUHBI oTBeYaeT Ha AKTHUBHOE y4acTHe
Buosiornyeckue ¥ | GUOTEXHOJIOTHUH. MIOCTaBJIEHHbIE B X0/le IPOBeJieHUs
X03AHCTBEHHbIE BJIaJleeT MaTepHUajoM | BOIIPOCHI, HO IIPaKTUYECKOI0
g;‘;ii“ocm PASHEIX | 116 remMam JIONyCKaeT 3aHATHS,
ceNbeKOXO3sHCTBeH b | AACIUIUIAHBI, HO HETOYHOCTHU NpHU paBUJIBHO
’KMBOTHBDIX. UCIBIThIBAET aHajuse OoTBeYyaeT Ha
UA-2 nKkoc-1 YMeTb: | 3aTPy/HEHHUs B IOMCKe | NHQOPMALUH /11 | TOCTABJIeHHbIe
osb3oBaTheA Y aHa/IM3e pelueHus BOIIPOCHI, 3HAET
SJIEKTPOHHBIMH MHPOpMaLuu g IIOCTaBJIEHHOHU pe3yJIbTaThl
::fﬂoﬂpgi{fgz;i pemenusi 3a/ja4M, BIajieeT | MOCHE/IHMX
pecypcamu, B Tom umcie | MOCTABJICHHOM 33/]a4y; | HABBIKAaMH JIOCTXKEHU N HayKU
NpodUALHBIMM  6a3aMu opopmieHHE B 06J1acTH
JlaHHBIX, TIPOrPaMMHBIMH JIOKYMEHTOB YKUBOTHOBO/ICTBE,




KOMILJIEKCaMu Ipu cbope YCTaHOBHeHHOﬁ MOKET pa60TaTb H

UCXOAHOW MHGOPMALUU U bopMBI 0T6HpaTh

npu paspaboTke HEOGXO0TUMYI0
TEXHOJIOTUH COJEePIKaHUS

7 pasBeieHHs MHbOpMaLHIO U3
CeJIbCKOX03UCTBEHHBIX Hay4YHBIX »KYpPHaJIOB
KUBOTHBIX Y MOHOTpaduit

HU/-3 nkoc-1 Bnagets:
KonTposb peanuzanuu
pa3paboTaHHBIX MJIAHOB
Y TEXHOJIOTUH
CoJlep>KaHus U
BOCIIPOU3BO/ICTBA
CEeJIbCKOX035UCTBEHHBIX
YKHBOTHBIX

Tema 5. CoBpeMeHHble MUKPOGHOTEXHOJIOTHH B BOCIPOU3BOACTBE U CeJIeKIMH
KPYIHOTO poraToro cKota

Bonpocsl A1 onpoca:
1. 3HayeHHe MHCKYCCTBEHHOTO OCeEMeHEeHMsl UM ero BJIMSIHMe Ha TeHeTUYeCcKUH
porpecc Nonyasuu
2 [lony4yeHue, oljeHKa ¥ XpaHEeHUE ClIepMBI
3 Brosiornueckye npeAnocbl/IKM MeTO/a TPaHCIJIaHTAL MK 3M6puoHOB (T3).
4 OT60p JOHOPOB /1J151 NOJIyYeHUs] IMOPUOHOB.
5. ['opMoHasibHass UHAYKLMSA NOJHOBYJISALUU Y JOHOPOB.
6 Croco6bl U3BJIeYEHHS SMOPHUOHOB y IOHOPOB.
7 Xupypruyeckui MeTo/| U3BJedyeHusi SMOPUOHOB y JOHOPOB.
8 Hexupyprudyeckuil MeTo/ U3BJjedeHUs SMOPHOHOB Y JJOHOPOB.

0. OcHOBHBIE 3Talbl TEXHOJIOTUU TPAHCIJIAHTALUK SMOPHUOHOB.

10. llesiv nprMeHeHUs TPaHCIJIaHTALMU SMOPHUOHOB.

11. MeTo/bl OlleHKH SMOPHUOHOB.

12. Croco6bl XpaHeHUs1 3MOPHOHOB.

13. ByisiHMe UMMYHHOU CUCTEMbI JJOHOpA U peliunueHTa Ha 3G PeKTUBHOCTb
TPaHCIJIaHTALlUK SMOPHUOHOB.

14. OueHkKa JOCTOBEPHOCTH MPOUCXOXK/EHUS )KUBOTHBIX-TPAHCIJIAHTAHTOB.

15. KprokoHcepBUpoBaLus 3MOPUOHOB.

16. MMMyHoJ/iorn4ecKkre MeXaHU3Mbl COBMECTHMOCTHU NPU TPAHCIJIAaHTALUU
3MOpPHUOHOB.

17. OnpejesieHue MoJia pAaHHUX 3MOPHUOHOB.

18. @akTopbhl, BAUSOIIME HA TPUKUBISIEMOCTh IMOPHUOHOB.

19. [lomenenusa u o6opyioBaHue AJ11 pabOThI C SMOPUOHAMHU.

Ta6smna 7 - Kputepuu oneHKM cpOpMHUPOBAHHOCTH KOMIIETEHIM I

Kop u KpuTtepuu oleHruBaHUSI CPOPMUPOBAHHOCTU KOMIIETEHLU U
HauMeHOBaHUe (4acTu KOMIETEHLIUH)
WHJUKaTOopa Ha 6a30BOM ypOBHE Ha NOBLILIEHHOM YPOBHE
AOCTHXKEHUA COOTBETCTBYET OLleHKe COOTBETCTBYET COOTBETCTBYET
KOMIIETEHLUH (4aCTH | «yZ0BJIETBOPUTENLHO» | OLEHKE «XOPOILO0» | OIleHKE «OTJIUYHO»
KOMIIETEHI[MH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO 6aslzia | MaKCHUMaJIbHOIO MaKCUMaJIbHOTO
6aJ1a 6aJia
(MKoc-1) 3HaeT OCHOBHbIE I10 CYLLLeCTBY, [IpUHUMaET
UA-1 nKoc-1 3HaTb: | MTOHATHUSA U TEPMHUHBI OTBeyYyaeT Ha aKTUBHOeE y4acTue
Buosioruyeckue u | OUOTEXHOJIOTUH. IIOCTaBJIEHHbIE B XOJie IpOBeJIeHUA
X035 CTBEHHbIE BJIQJleeT MaTepHUaJoM | BOIIPOCH], HO IIPaKTUYECKOI'0




0COBGEHHOCTHU
BUJIOB
CeJIbCKOX03SIMCTBEHHBIX
>KMBOTHBIX.

UA-2 nKoc-1 YMeThb:
[Tosb30BaThCA
3JIEKTPOHHBIMHU
HHPOPMaIMOHHO-
aHAJIMTHYECKUMHU
pecypcaMy, B TOM 4YHCIe
npoduJbHBIMH  6a3aMu
JaHHBIX, TPOrPpaMMHBIMH
KOMILJIEKCAaMU TIpU cGope
HCXOJHOU nHOopMaL U U

Pa3HbIX

npu paspaboTke
TEXHOJIOTUM COZepIKaHus
U pasBeieHUs

CeJIbCKOX0351MCTBEHHBIX
KUBOTHBIX

/-3 nkoc-1 BiageTs:
KoHTposb peanusanuu
pa3paboTaHHBIX MJIAHOB
Y TEXHOJIOTUH
CoJlep>KaHus U
BOCIIPOU3BO/ICTBA
CeJIbCKOX03SIMCTBEHHBIX
YKMBOTHBIX

0 TeMaM
JAVCLUIJIMHBI, HO
UCIBIThIBAET
3aTpyZHEHUs B IOUCKe
W aHa/u3e
uHbOpMaLuu i
pelieHHs
IIOCTaBJIEHHOM 3a/1a4H;

JlONyCKaeT
HETOYHOCTHU NPHU
aHaJsu3e
nHpopMaLuu Ajs
peleHuUs
NOCTaBJIEHHOU
3a/ay4y, BIazjeeT
HaBbIKaMH
odbopmJieHUE
JIOKYMEHTOB
YCTaHOBJIEHHOU

dbopMbl

3aHATHA,
IpaBUJIBHO
OoTBeYyaeT Ha
IIOCTaBJIEHHbIE
BOIIPOCHI, 3HAET
pe3y/ibTaThbl
NoCJeJHUX
JOCTHXKeHUHN HayKU
B 00J1aCTH
KUBOTHOBO/CTBE,
MOXeT paboTaTh U
0TOMpPATh
HEO6X0UMYI0
MHbOpMaLMIo U3
HAy4YHBIX ’KYpPHaJIOB
¥ MOoHorpadui

Tema 6. [lepcneKTHBBI pa3BUTHUS MUKPOOHOTEXHOJIOTUH B CeJIEKIUU U
BOCIIPOU3BO/JCTBE Y KUBOTHBIX
Bompocsl A1 onpoca:

OcHOBHBIE 3Tanbl OMJIOLOTBOPEHUS OOLIMTOB in vitro.
CyLHOCTh KanayuTayuu CriepMUeB

MeTozbl onpesie/ieHus 110J1a pPAHHUX 3MOPHUOHOB.

PanpoHasbHOE BOCIPOU3BO/CTBO }KUBOTHBIX C UCI0JIb30BAHUEM METO/Ia U eHTUYHbBIX
MOHO3UTOTHBIX OJIN3HELOB
XpaHeHUe NM0JIOBUHOK SMOPUOHOB.

HpOHECCbI, Inmpoucxogduuve 1nmpy mnepBU4HoOM 1 BTOpUIHOM XUMEpHU3ME.

MeTo/bl noJIy4eHus XUMep.
[IpakTHyeckoe UCcnob30BaHUe XUMep, UX 3HaYeHUe /151 2)KHUBOTHOBO/CTBA.

Bujbl MapkepoB xuMep.
.[IpakTHyecKoe KCII0J1b30BaHHUE XUMeD, UX 3HaUeHMe JJ151 ’KUBOTHOBO/CTBA.
.['eHeTU4Yeckas NpUPOZA TPAHCTEHHBIX })KUBOTHBIX.
.MeTozbl NepeHoca reHOB MJIEKONMUTAOLHX.
. OcHOBHBbIe 3Tanbl MUKpoUHbeKLMH /IHK B npoHyK/eyc 3UroTel JJ1g 0J1y4eHus

TPAaHCT€HHBbIX MbILIEN U CEIbCKOX03sIMCTBEHHbBIX YKUBOTHBIX Pa3HbIX BUOB.

3(1)(1)6KTI/IBHOCTI/I CeJIEKIMOHHOTO ITpoLecca.

. HepCHEKTI/IBbI HCII0JIb30BAHUA TPAHCTE€HHBIX 2 KHBOTHBIX JI TOBBIIIE€HHUA

Ta6smna 8 - Kpurepuu oneHKM CGOpPMUPOBAHHOCTH KOMIIETEHIM I

Kop u
HalMMeHOBaHHe
WHJMKaTopa
JOCTHXKEHHUS

KpuTtepuu oueHruBaHHSI CPOPMUPOBAHHOCTHU KOMIIETEHLU U

(4acTu KOMIIETEHIUH)

Ha 6a30BOM ypPOBHE

Ha ITIOBBINIEHHOM YpPpOBHE

COOTBETCTBYET OLICHKE

COOTBETCTBYET

COOTBETCTBYET




KOMII€ETEHLIUH (‘IaCTI/I

«yAOBJIETBOPUTEJIbHO»

OLEHKEe «X0pomo»

OLl€eHKEe «OTJIUYHO»

KOMIIETEHI[MH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO 6aJijla | MaKCHUMaJIbHOTO MaKCUMaJIbHOTO
6aJsia RELNE
(IMKoc-1) 3HaeT OCHOBHbIE 10 CYLIeCTBY, NpUHUMAET
HU-1 nKoc1 3HaATh: | HOHATUSA U TEPMUHBI OTBeYaeT Ha AKTHUBHOE y4YacTHe
Buonornyeckue Y | OUOTEXHOJIOTUH. IOCTaBJIEHHbIE B X0/le IPOBeJieHUs
XO3AUCTBEHHBIE BJIQJIEET MAaTepPHaIOM | BOIPOCHI, HO MPaKTHYEeCKOTO
0COOGEHHOCTHU pas3HbIX
0 TeMaM JlONyCKaeT 3aHATHS,
BU/IOB
CceNbCKOXO3sicTRenHbX | AUCLUIIMHBI, HO HETOYHOCTHU NPHU paBUJIbHO
’KMBOTHBIX. HCIIBITBIBAET dHaJin3e OTBeYaeT Ha
UJ-2 n1nKoc-1 YMeThb: | 3aTpy[HEHUS B IOMCKe | UHQOPMALIUH JJis1 | IOCTaBJIEHHBIE
[lonb3oBaThCA Y aHaJu3e pelieHUs BOIIPOCHI, 3HAET
3/JIEKTPOHHBIMH UHOpMaIUHU AJIsT MOCTaBJIEHHOMN pe3yJbTaThl
MHPOPMaIIMOHHO-
pelieHUs 3a/ay4y, BaazjeeT NOCJeJHUX
dHaJIMTU4YEeCKUMHU o o
pecypcamu, B ToM uncie | HOCTABIEHHOM 33/a4y; | HABbIKAMH JIOCTXKEHU N HayKU
npoduIbHBIMM  6GazaMu obopmJieHUE B 00J1aCTH
AQHHBIX, MPOrpaMMHBIMH JIOKyMEHTOB KUBOTHOBO/ICTBE,
KOMIIEKCaMH npu c6ope yCTaHOBJIEHHOM MOJKEeT paboTaThb U
MCXOAHOW MHOPMALIUU U
dbopmMbl 0TOMpPATh
npu paspaboTke
TEXHOJIOTHH COJlePKaHUs HE00X0AHMYI0
u pasBeeHus MHbOpMaLUIo U3

CeJIbCKOX0351HCTBEHHBIX
’KHUBOTHBIX

U/1-3 nkoc-1 BnageTs:
KonTposb peanuzanuu
pa3paboTaHHBIX MJIAHOB
Y TeXHOJIOTUH
coep>KaHUS U
BOCIIPOU3BO/ICTBA
CeJIbCKOX03IMCTBEHHBIX
KMBOTHBIX

Hay4YHbIX KYpPHaJIOB
¥ MOoHorpadui

W

2O oNo ;e

11.

12.

13.

Tema 7. MUKpPOGHOTEXHOJIOTHSI KOPMOBBIX PeNapaToB

0Ocob6eHHOCTH NPOU3BOCTBA OEIKOBBIX KOHIEHTPATOB U3 OAKTEPHUH.

Bomnpocsl s onpoca:
ByinsiHMEe KOpMJIEHHSI HA BOCIIPOU3BOIUTEbHYIO CTOCOOHOCTD YKUBOTHBIX.
Buosiornyeckasi leHHOCTb 6€eJIKOB })KUBOTHOTO M PACTHUTEJIbHOTO MPOUCXOXKIEHHUS.
BanaHcupoBaHUe KOPMOB /IS CEJIbCKOX03IMCTBEHHBIX >KUBOTHBIX 10 KOJIMYECTBY GEIKOB
Y He3aMEeHHUMbIX aMUHOKHCJIOT.
[lyTu yny4diieHUs: 6MOJIOTUYECKON MUTATENbHON e HHOCTU KOPMOBBIX 6EJIKOB.
[TosiydeHHe KOPMOBBIX 6€JIKOBBIX ITpeNapaToB U3 JPOXOKEH.

[lonyyeHre KOPMOBBIX 6€JIKOB M3 BOZOPOCIEH.
[TosyueHHe KOPMOBBIX 6€/IKOB U3 MUKPOCKONIUYECKUX IPHUOOB.
TexHosI0rUM MOJIyYeHUSI BBICOKOGETKOBBIX KOPMOB U3 BETeTaTHUBHOM MacChl paCTEHUH.

.[luTaTesbHbIE CBOMCTBA KOPMOBBIX OEJIKOBBIX KOHIEHTPATOB U3 APOXIKEH, OAKTepHH,

BOJIOPOC/EN, MUKPOCKOTIMYECKUX TPUOOB, BereTaTUBHOW MacChl paCTEHUH U 0COOGEHHOCTHU
VX IPUMEHEHUS B KOPMOINIPOU3BO/CTBE.

[IpeumyinecTBo

MHKpOﬁI/IOHOFI/I‘JECKOFO

IMoJIy4eHHud

KOPMOBBIX

npenapaToB

HE€3aME€HUMbIX dMHUHOKHCJIOT U BUTAMHWHOB I10 CDABHEHHWIO C UX XUMHUY€CKHUM CUHTE30M.

.TexHosoruu
TpuntopaHa?

IMPOMBIIIJIEHHOT O

IMMoJIy4eHHuA

KOPMOBBIX

npenapaToB

JINBUHA H

Kakue 6rvoTexHOIOrTM4YeCcKe NPUHLIMIIBI 10JI0’KEHBI B OCHOBY MOJIyYeHUs OMONpenapaTos,
oboraieHHbIX BUTaMUHaMu B2 u B12.




14.
15.
16.

17.

OcHOBHbI€e YTH yJIy4lIeHUSA KOPMOB 110 COZeP>KaHHUI0 MTOJHOLLEHHBIX JTUIIU/O0B.
Oco6eHHOCTH OMOTEXHOJIOTMH MT0JIy4eHUSA KOPMOBBIX JIMIIUAHBIX IpenapaTos.
depMeHTHble IpenapaTbl HUCNOJIb3yeMble MPU KOPMJIEHUM Pa3JHUYHbIX Tpynn
CeJIbCKOX03SMCTBEHHBIX KMBOTHBIX C LeJIbl0 yJIy4lleHUs NepeBapMMOCTH KOPMOB M
NOBbIILIEHHUS] BOCIPOU3BOJUTETBHON CIOCOOHOCTH.

Buosnornyeckoe gelicTtBUe (GepMeHTHBIX U MUKPOOHBIX NpenapaToB, HUCNOJb3yEMbIX B
KUBOTHOBO/[CTBE.

KomnwromepHoe mecmupoesarue (TCK):
Bvib6epume oduH eapuaum omeema.

IIponeccamu 6uoTpaHcpopManuu Ha3bIBAKOTCS peaKL Uy NpeBpalleHu B 1le/IeBOM
NPOAYKT C IOMOLIbIO KJIETOK ?)KUBbIX OPraHU3MOB

Heopranuueckux BeujecTs

AMUHOKUCIOT

+0OpraHr4ecKux BellecTB

Hyk/1eMHOBBIX KUC/IOT

K nepBUYHBIM MeTa60/IMTaM HE OTHOCATCS:

+AHTHOUOTHUKHU

BuTtaMuHbI

Hyxkneotnabl

AMUHOKUCJIOTBI

K BTOpUYHBIM MeTa60/1MTaM OTHOCATCH:

KodepmeHThI

OpraHuyeckre KUCAOThI

+[IurmeHTHI

MoHocaxapuabl

/11 BOSBHUKHOBEHUSA MYTallUi UHTEPeCyHLIUN reH J0/DKEH YBeJIMYUThCA B
2 pasa

10 pas

10 4pas

+107 pas

06'beKTaMU B 06eclie4eHUH CBepPXCHHTeEe3a 11eJ1eBOro NpoAyKTa ABJIAITCA:
[IpupoaHble NOKa3aTe U IITAMMOB

KneTknu-mMmyTaHThI

+KJ1eTKU-MyTaHThI € iedpeKTaMu pETPOUHTUOUPOBAHUSA

KineTky, copeprkaliiye KOHCTUTYTUBHbIE GepMEHThI

MoHOK/IOHa/IbHbIE AHTHUTeEJIA NOJIy4YaloT B IPOU3BOACTBE

[Ipu dppakMOHUPOBAHUN AHTHUTEJ OPraHU3MOB

®pakuuoHUpPOBaHUEM JTUMOLUTOB

+C noMo1bI0 THOPUOM

XMMUYECKUM CUHTE30M

AKTHUBHBIU WU, IPUMEHSAEMbIH IPU OYUCTKE CTOKOB OMOTEXHOJIOTUYECKHX
NPOU3BOACTB, 3TO

CopbGeHT

CMecb MUKpPOOPraHMW3MOB, IOJIyYEHHBIX TeHHO-UHXXeHepPHbIMU METO,aMH
[ITaMMBI-JeCTPYKTOPbI

+[IpupoAHBIN KOMILJIEKC MUKPOOPraHW3MOB

dyHkuuen GepoMOHOB ABJIAETCS

[IpoTuBOONYyXxO0/IEBasi aKTUBHOCTh

AHTUMUKpPOOHAs aKTUBHOCTD

+M3MeHeHUe NOBeleHUs1 OpTraHU3Ma, UMeILEero cnequpruiecKuil peLenTop
Tepmoperyavpymoiasi akTUBHOCTb



Jlo6aB/ieHHe He3aMEeHUMbIX AMUHOKHUCJIOT B PallMOH )KUBOTHBIX YMEHbIIAET PACXO0J,
KOpMOB Ha

0-5%

5-10%

+15-20%

25-30%

OcHOBHOe NpeuMy1ecTBO pepMeHTATUBHON GMOKOHBEPCUHU CTEPOUAOB mepej,
XMMHUYEeCKOM TpaHcpopManyer COCTOUT COKpalleHUHU BpeMeHH Mpoiecca
[TosnydyeHMH NpUHIUIIMAIBHO HOBBIX COeJUHEHUU

+W36upaTebHOCTU BO3/IeMCTBUS Ha OlNlpe/ie/ieHHble QYHKIIMOHA/IbHbIE IPYIIbI CTEPOU/A
JloCTynnHOCTU peareHToB

CruHTe3e HOBBIe CTEPOU/IOB

JKOHOMHYECKOoe NpeuMy1LLeCTBO OGHMOTEeXHOJIOTUM4€eCKOro NpOU3BOACTBA,
OCHOBAaHHOI0 HAa HWMMOOWJIM3OBAHHbIX OHO0OBEKTAX, Iepes TpPaAULUOHHBIM
00yCJIOBJICHO

MeHbIIMMU 3aTpaTaMH Tpy/a

+MHOroOKpaTHBIM UCNI0JIb30BaHHMEM OMO0OBEKTA

YckopeHreM Npon3BOACTBEHHOTO NIpoLecca

CTabuabHOCTBIO Mpoliecca

BUOCHHTEe3 aHTUGUOTHUKOB, MCN0JIb3yeMbIX KaK JIeKapCTBEHHbIE BelleCTBa,
3¢ PeKTHBEH TOJILKO Ha cpejax

BoraTbix uctrouHukaMu pocdopa

+beIHBIX MU TaTeJIbHBIMU BellleCTBaMU

BoraTbIX UCTOUHHUKAMHU yTJiepoja

BoraTbhix UCTOYHHMKaMHU a30Ta

BOJIBIIMHCTBO NPUPOJHBIX AMUHOKHUCJIOT OTHOCUTCA K pAAY

A

B

D

+L

KoMnieKCHbIM KOMIIOHEHT NUTAaTEe/JIbHOM CpeAbl, pe3KO NOBbICUBIIUMI
NPOMU3BOAUTE/IBHOCTh pepMeHTAL Y IPU NOJTyYEeHUH IeHUIU/IJIMHA
PucoBas Myka

+KyKypy3HbIH 3KCTpaKT

['opoxoBast Myka

CoeBas Mmyka

W3 acmaparnHOBOM KHUCJI0Tbl CHHTE3UPYETCS:

+J/IM3UH, METHOHVH, TPEOHUH

Tpeonun, TpuntodaH, TUPO3UH

JIV3uH, JeWIMH, U30JIeHIUH

ApruHuH, pOJIVH, CEPUH

A1 KyJIbTUBMPOBAaHUA IITAMMOB MUKPOOPraHM3MOB IIPU NPOU3BO/CTBE
AMUHOKHCJIOT Hau60J1ee AJOCTYIHbIM HCTOYHUKOM yrJjepo/a sAB/aseTCH:
dpykTo3a

+[1r0k03a

MasnbTO3a

JlakTo3a

CrnocoGHOCTBIO K CUHTE3y 06/1aAal0T:

+ABTOTpOOBEI

['eTepoTpodnl

JluToTpodsbl

[TapaTpodsr

Jna npousBoacTBa ButamunHa B2 (pu60o¢ iaBuH) UCNIO/IB3YIOT :

bakTepuu



+['pubbI

Pactenus

Bozopocau

TexHo/I0rM4eCcKU BO3AyX [/l GMOTEXHOJIOTHYECKOro NpoOUu3BO/ACTBA CTEPUIU3YIOT
+OuUIbTpPOBaHUEM

AHTUOHMOTHUYECKHMMHU BellleCTBaMHU

Y®-061y4eHreM

HarpeBanuem

AyKCHHBI - TEpDMUH, 10/, KOTOPbIM 00beJUHAIOTCA crieipudecKue CTUMYJIATOPHI
pocrta

AKTHHOMMUIIETOB

+PacTuTe/bHBIX TKaHen

JyKapuoT

’KUBOTHBIX TKaHEU

A1 npousBojcTBa BuTamuua B 12 (puaHoKo06a/1aMU/J) MCIIOJIb3YIOT
+bakTtepuu

['pu6bI

Pactenusa

Bozopociu

3epHO NIeHU bl 6eJHO aMUHOKHCJI0TaMM

BasiuH u nednuH

TpeonuH u TpunTodan

+JIU3WH U METUOHUH

JleiinuH ¥ peHUNIATaHUH

He3aMeHuMbIe aMMHOKHC/IOThI Haubo0J1ee COa/IaHCUPOBaHbI B 6eJIKaxX CEMSIH
['opoxa

Puca

+Coun

Kykypy3bl

B Poccuu Ha nepBoM 3aBo/ie 1O NPOU3BO/JCTBY KOPMOBBIX APOAiKeH B KauecTBe
UCTOYHHUKA YIJIepoJa UCI0/1b30BaINA

[IpupogHblii ra3

+[lapadunbl HeDTHU

PacTuTesbHbIe OTXOBI

CnupThl

Craaus Apo6/ieHHsI IMOpHUOreHe3a 3aK/II04aeTcs B

+[loBTOPSAIOLUXCS €/IEHUSAX 3UTOThI

B0O3HMKHOBEHUU HOBBIX KJI€TOK

[IpruobpeTeHnU UHAUBUYATbHBIX 0COOEHHOCTEN

CoxpaHeHUHU reHOTHUIIA

[lepBble Ap06aeHUA 3UTOTHI IPOUCXOAAT BHYTPHU

+[Ipo3payHoil 060J104YKH NTPU OTCYTCTBUE POCTA

[Ipo3pavyHoii 060/104KH C aKTUBHBIM POCTOM

MaTku

AvuyHuka

Buosiornyeckas noJIHOLEHHOCTb 6€JIKOB ONpeAe/isieTcs
KosinyecTBOM aMUHOKUC/IOT

+KosimuecTBOM He3aMeHUMbIX aMUHOKUCJIOT

CooTHoOLIEHVEM 3aMEHUMBbIX 1 He3aMeHUMbIX aMUHOKHUCJIOT
CooTBeTCTBHEM 3TaANIOHY $ao

Kako#l /ieKapcTBeHHbIH npenapaTr cOo3JaH C HCHOJIb30BaHMEM METOAOB TIeHHOU
UHXKeHepuu?

+HUHTepdepon

[MTeHUIUIJINH



Tokodepon
Kopsason

KakoBa poJ/ib 6MOTEXHOJIOTUM B CeJIEKIIUU?
+H3MeHsAET CPOKU pa3MHOXKeHHA OPTraHU3MOB

N3meHsieT pusioreHes

YckopsieT CpoKU BbIBEIEeHHS TOPO/,

YcunvBaeT CKOPOCTb pOCTa OpraHu3Ma

MOHOKJ/IOHA/IbHbIE€ AHTHUTEJIa OJIy4YaloT B IPOU3BO/CTBE:
[Ipy GppakIMOHUPOBAHUU AHTUTEJ OPraHHU3MOB
®pakoHUpOBaHUEM JUMOLUTOB

+C noMolbio THOpUIOM

XUMHUYECKUM CUHTE30M

[Ipemy1ecTBaMU reHHO-UHKEHEPHOT0 MHCYJIMHA SIBJISTIOTCA
+MeHbI1as a/lJIepreHHOCTb

Bbicokasi YMCTOTA MPOAYKTA

BoJibas cTaGUIBHOCTD

BbicoKkasi aKTUBHOCTb

HpenMymeCTBo MnoJiydeHud Bnaocneun(]mqecmlx AJIA Y€eJI0OBEKa 0eJIKOB HYTéM
MHKpOﬁI/IOJIOI‘l/I‘-IECKOI‘O CHHTE3a

KauecTBO cbIpbs
JKOHOMUYHOCTDb

+CHsATHE 3TUYECKUX TPO6IEM
CTabu/IbHOCTb IPOU3BO/CTBA
Pa3paGoTaHHasA TeXHOJIOTUA NOJIy4YeHNsI pEKOMOUHAHTHOI'O 3pUTPONO3THHA
OCHOBaHa Ha IKCIpecCUu reHa

B kyieTKax Apoxoken
B k/seTkax pacTeHui

+B KyJIbType >KUBOTHbBIX KJIETOK

B ksieTkax 6akTepui

Ta6smmna 9 - Kputepuu oneHKu cGOpMUPOBAHHOCTHA KOMIIETEHIU M

Ko u KpuTepuu oueHuBaHus cGOpMHUPOBAHHOCTU KOMIIETEHLIUH
HauMeHOBaHUe (4acTu KOMIIETEHLIUH)
WHJMKaTopa Ha 62a30BOM ypPOBHE Ha NOBBILIEHHOM YPOBHE
JIOCTHXKEHUS COOTBETCTBYET OILleHKe COOTBETCTBYET COOTBETCTBYET
KOMIIETEHI MU (YaCTH | «yZ0BJIETBOPUTENLHO» | OLEHKE «XOPOILO0» | OLleHKE «OTJUYHO»
KOMIIETEHIIMH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO 6aJijla | MaKCHUMaJIbHOTO MaKCUMaJIbHOTO
6aJss1a 6aJ1a
(ITKoc-1) 3HaeT OCHOBHbIE 0 CyIIEeCTBY, NpUHUMAET
HUA-1 nKoc1 3HATh: | IOHATHUA U TEPMUHBI OTBeYyaeT Ha aKTHMBHOE y4yacTue
Buosnornyeckue Y | OUOTEXHOJIOTUH. NIOCTaBJIEHHbIE B X0/le IPOBeJieHUs
XO3AUCTBEHHBIE BJIaJl€eT MaTEPUAJIOM | BOIPOCHI, HO PaKTHUYECKOTO
0COOGEHHOCTHU pasHbIX
BUOB 0 TeMaM JlONyCKaeT 3aHATHS,
CceNbCKOXo3siicTBenHbx | AUCLUIIMHBI, HO HETOYHOCTHU NPHU NpaBUJIbHO
KMBOTHBIX. UCIIbITbIBAET aHaJsu3e OTBeYaeT Ha
UJ-2 nkoc-1 YMeTb: | 3aTpyHEHUSs B IOUCKe | UHGOpPMALUU AJis1 | IOCTaBJEHHbIE
[lonb3oBaThCA U aHaJ/Ih3e peleHus BOIMPOCHI, 3HAET
S/IEKTPOHHBIMH uHpopMaIuu AJjs MI0CTaBJIEHHOMH pe3yabTaThbl
MHPOPMaIIMOHHO-
pelieHUs 3a/ayy, BaazeeT NOC/JeJHUX
dHaJIMTUYECKUMHU o o
pecypcamu, B ToM uncie | HOCTABI€HHOM 33/a4y; | HABbIKAMH JIOCTXKEHUH HayKU
npodubHBIMM  6GazaMu obopmJieHUE B 00J1aCTH
AAHHBIX, TIPOrpaMMHBIMH JOKYMEHTOB KUBOTHOBO/ICTBE,
KOMILJIEKCAMU IpU cbope




MCXOJHOH HHPOpMaLUK 1 YCTAaHOBJIEHHOU MOXeT paboTaThb U

fpu paspaboTke GopMBI 0TOMpATh
TEXHOJIOTUH COAEepPXKaHHA 6

u pa3BeaeHUud HEO XOAHMyI-O
CeJIbCKOXO03AUCTBEHHbIX MHGOpMaLHIo U3
’KMBOTHBIX Hay4YHBIX »KYPHaJIOB
U/-3 nkoc-1 BiageTs: Y MOHOTpaduit

KoHTposib peanusauuu
pa3paboTaHHBIX MJIAHOB
Y TEXHOJIOTHUM
COoZiep>KaHUs U
BOCIIPOU3BO/ICTBA
CeIbCKOX035IMCTBEHHBIX
JKUBOTHBIX

Tema 8. MUKpPOGHOTEXHOJIOTUA M GU06€30N1aCHOCTD

Bonpocsl A4 onpoca:

1.be3omacHOCTb U 6M06€30MMacHOCTDb B })KUBOTHOBO/ICTBE.

2. CyuiHOCTb reHeTHY€eCKOI'0 PUCKa ¥ BO3MOXXHOU OMAaCHOCTH B OMOMHKEHEPUH.

3. 3a/1a4M ¥ OCHOBHbIE HallpaBJIeHUS TOCYJapCTBEHHOI0 PeryJIMpoBaHus B 06J1acTH
reHHO-UHXXeHEePHOU J1eTeJIbHOCTH.

4. KpuTepuu M nokasaTesyd 6M06€30MaCHOCTHA NIPUMEHSATCA B OMOTEXHOJIOTHH U
OMOMHXXeHepUH.

5. 3aKOHBI, IOCTAHOBJIEHUA NIPAaBUTEJIbCTBA U APYTrHe HOPMaTUBHO-IIPABOBbIE aKThl
NPUHATHI B Hallled CTpaHe B 00/1aCTU OMOTEXHOJIOTMH, TeHHO-UHKEHEPHOH J1eITeJIbHOCTH
Y 6M06€e30NaCHOCTH.

6. 3ajjay¥ CTaHAApPTU3ALMHA U cepTUUKALUM NPOAYKLUUHU (ycayr) B o6JsacTH
reHHOUH>XeHEePHOMU J1eATe/IbHOCTH U 6M06€e30NacCHOCTH.

6. [lopazok, npefyCMOTPEHHbIM 3aKOHaMH M NOCTAaHOBJIEHUSIMU NpPaBUTEbCTBA
npu rocyZlapCTBEHHOU perucrpanuu reHHO-UHXXeHepHO-Mo4uPUIPOBaHHbBIX
OpPraHW3MOB W I[OJIyYaeMbIX M3 HHUX HOBBIX IMHUILEBbIX MNPOAYKTOB B Poccuiickon
denepanum.

7. OCOGEHHOCTH CHUCTEeMBbl TOCYJapCTBEHHOTIO peryJuMpoBaHUsl U obecledyeHUs
61006e30MaCHOCTHU MPU TEHHO-UHXKEHEPHOU AedaTebHOCTU B CIIIA.

8. IlpuyMHBI M KakKOBO coJep)aHHe OOLIeCTBEHHOT0 IpOTecTa MpPOTHUB
OuoMH>XeHepuHr B Mupe U Poccuu.

9. Ilytu npeojosieHHS OTCTAaBaHUA OHWOTEXHOJIOTUM, OWOMHXXEHEPUHU U
o6uobeszonacHocTu B Poccun.

10. buoras u MeTOABI €ro NoJy4YeHUs.

11. llpoueccel fgerpajaliid HaBO3a WU JpPYTMX OpPraHUYECKUX OTXOJO0B INpPH MX
KOHBEPCHUHU B bHOras.

12. OcHoBHbIEe Tpeb6OBaHUS K Cy6CTpaTy U yCJA0BUS 0O6pa3oBaHUs 6Horasa.

13. OcHoBHBIE dpU3HUECKHe CBOMCTBA 6Morasa U BO3MOXKHOCTH €ro UCII0JIb30BaHUSA
Ha IPOM3BO/CTBEHHbIE U OBITOBbIE HYX/bI.

14. KosinyecTBO 6M0rasa noJiy4aeMoro fpyv aHasapo6HoU nepepaboTKe HaBO3a.

15. OT/inyre cOpOKEHHOr0 HaBO3a OT HATUBHOTO.

16. OcHOBHbIE TUIIbI OMOTA30BbIX YCTAHOBOK M X Ha3HaYeHUeE.

17. OueHka ¢u3UYeCKHMX CBOWCTB 6Horasa B CpaBHEHUU C JAPYTMMU BHUJAMHU
3HEepProHOCUTeJIEeN.

Komnwlomepnoe mecmupoearue (TCk):

Buibepume oduH sapuanm omeema.
Iloa, MMKPOCKONOM 3aMeTHO, YTO B KJIETKe pa3pyuieHa 060/1049Ka AJpa, KOPOTKHE
XpOMOCOMBI B BU/Jie 6YKBbI X paBHOMEPHO pa3MelleHbl Mo Bcell kieTke. Ha kakoi
CTaAuU JAe/IeHUs HaXOAUTCA KJIeTKa?




[Ipodaza

HuTtepdaza

+ MeTtadaza

Tenodaza

C IOMOIIbI0 MUKPOMAaHUNYJISITOPA U3 KJIETKH YAAIUIN KoMIuieKc [osbaxu. Kak aTo
CKa)KeTcsl Ha Ja/IbHeH el XKU3HeAeATe/IbHOCTH KJIETKHU?

HapymwuTca npouecc MyuTo3a

+ HapyuuTca o6pa3zoBaHue IM30COM, UX CO3PEBAHUE U BbIBO/J, CEKPETOPHBIX
NPOJyKTOB KJIETKHU

HapyuuTcsa o6pazoBaHre pub0COM U CUHTE3 6€JIKOB

HapyuiaTcs npouecchbl 3HepreTH4ecKoro ooMeHa

C noMo1IbI0 HINaTeJIsA CAeJIaH COCKOO CJIM3UCTOM pTa. B Hepa3pyleHHbIX
3MMTE/IMAJIBbHBIX KJIeTKAaX OKpalleHHOr0 Ma3Ka X0poIlo BUAHBI OBaJIbHbIE APa,
HeOJUHAKOBbIe N0 pa3Mepy. Kakum nyTeM NpouCX0AUJI0 AejleHUe 3TUX KJIeTOK?
MuTo3

Metio3

[lluzoronusa

+ AMHUTO3

MuKpoOpraHusmbl, KOTOpPbIe OTHOCATCA K IPOKapHOTaM, MMET TaKHe CTPYKTYPbI:
MuTtoxoHApuU

+ Hykseonp,

XJlopormiacThl

JHA0MIa3MaTUYeCKUM PETUKYJIYM

Ha rucrosiornyeckoM npenapare BUJHa COMaTUYeCKasi KJeTKa OblKa, HAX0AAWAsICA
B MeTadaze MUTOTUYECKOro AesieHUsA. CKOJIbKO XpOMOCOM BXOJAMT B COCTaB
MeTada3HON IJIACTUHKH, YYUTHIBAA, YTO Ka)KAas XpOMOCOMa COAEPKUT JABe
CeCTPUHCKHE XpOMaTU/AbI?

46 xpomMmocom

92 XpoMOCOMBI

+60 xpoMocoM

30 xpomocoM

B nuTaTe/qibHYI0 CpeAy C KJIeTKAaMH, CIOCOOHBIMHU K Je/IeHHUI0 MUTO30M, BHECEH
TUMMH C paU0OAKTUBHOM MeTKOM. O 4eM MOXKeT CBUAETE/IbCTBOBATh 60JIbIIOE
KOJINYECTBO THMMHA, KOTOPbIA BbISIBJIAETCSA B s1ipaxX KJIETOK BO BpeMs
paguoaBTOorpadpuyecKoro uccjaeJoBaHus?

O MaJioM KOJIMYeCTBe KJIETOK, KOTOpble HaX0AsATCs B UHTepdase

+ O OOJIPLLIOM KOJIMYECTBE KJIETOK, KOTOpble HAXOJSTCS B CUHTETUYECKOM Iepuo/ie
HHTepdasbl

O 60J1bLIOM MUTOTUYECKOW aKTUBHOCTH

0 MajioM KOJIM4ecTBe KJIETOK, KOTOpble HAXOJATCS B MPECHUHTETHUYECKOM MEpPUO/e
vHTepdasbl

OaHON M3 MPUYMH CaMOpa3pylLIeHHe KJIEeTOK XPAILLA MPU 0CTeonopo3e Ha
KJIETOYHOM YPOBHE fIBJISIeTCA pa3pylieHue CTPYKTYpPbl OAHOr0 U3 OpraHouaos. Uto
3TO 3a opraHouj?

Kommiekc IN'osbxu

KiieTouyHbIM eHTp

+ JIuzocoma

MuTtoxoHapus

[locsie MUTO3a B J0UEPHHX KJIETKAaX OTAe/IbHbIe OpraHe/ijibl 06pa3yloTcs de novo,
Apyrue - TOJIbKO MyTeM YABOEHHs CYIeCTBYIOUIHUX. YKAXKUTeE, KAKUe U3
npeJCcTaB/IEeHHbIX HMXKe UMEKT CIOCOOGHOCTb K CAMOY/IBOEHUIO:

Pub6ocombl

[InacTUHYATBIN KOMILIEKC

JHAoNIa3MaTUYecKas CeThb



+ MUTOXOHAPUHU

JJ1 ycnenmHoro omjiog0TBOPEeHUs HeO0O0X0AMMO, YTOOBI NMPOM30LILIa aKPOCOMHAaA
peakuusi, BCJIeACTBHE KOTOPOU AP0 CIepMaTo30KM/a NonajaeT B cepeJuHy AULa.
HasoBuTe opraHesuiy, KOTOpasi IpUHUMaeT Hau6oJIbllee y4yacTHe B 00pa30BaHUU
aKpOCOMBI:

Pub6ocoma

MuTtoxoHapus

+ Kommiekc F'osbmxu

KneTouHbil neHTp

Ha Ky/abTypy omyxoJieBbIX KJIE€TOK NOJEeWCTBOBAJIM KOJIXMIUHOM, KOTOPBIA
O6JIOKHpYeT CHHTe3 0eJ/IKOB-TYOy/JIMHOB, 00pa3ylouuX BepeTeHO AesieHus. Kakue
3Tanbl KJIETOYHOro IMKJIAa OyAyT HapylleHbl?

+ MuTo3

G-HyJ1eBOM epuo/,

[locTcMHTETUYECKUM IEPUO/,

CUHTeTHUYeCKHUH epruos,

depMeHTBI B K/IeTKe pa3MelleHbl B OpraHe/l/laXx TaKMM 00pa3oM, YTO OHU
0o6ecrnevYyuBalOT BbINIOJIHeHHMe (QYHKLIUN ompenesieHHbIX opraHe/ul. HazoBuTe, Kakue
depmMeHTBI pa3MeleHbI B JIN30COMaX:

@®epMeHTBI CHHTE3a XKUPHbBIX KUCJIOT

+ I'maposiasel

@®epMeHTHI CHHTE3a OesKa

@®epMeHTHI CHHTE3a MOYEBUHBDI

Ha npoTskeHuu )KuU3HU (OT Ae/ieHus A0 ru6eyn) KJieTKa HaX0JUTCA Ha pa3HbIX
¢a3ax K/1eTOYHOro nukKJIa - UHTepdasa nepexoauT B MUTO3. Kakoi 6e/10k
BbIpa6aThIBAEeTCA B KJIETKE U peryJiupyeT BCTyIJIEHHE KJIeTKH B MUTO3?

+ [IlUKJIMH

KepaTuH

BuMeHTUH

TybysiuH

IuTOXMMHUYECKMM HCC/IeLOBAHUEM BBISABJIEHO BbICOKOE COJep:KaHue B
LUTOI/Ia3Me THAPOIUTHYEeCKUX pepMeHTOB. 06 aKTUBHOCTH KAKUX OpraHesja U3
Nepevyuc/JeHHbIX HUXKe CBH/eTeJ/IbCTBYeT 3TOT paKT?

KiteToyHoro neHTtpa

JH0MIa3MaTUYECKOr0 pETUKYJIyMa

+ J/Inuzocom

MuToxoHApUU

Ha sjieKTpoHOrpamMmax KJj1eTOK Ne4eHU KPbIChI XOPOLIO 3aMeTHbI CTPYKTYPbI
OBaJIbHOM ¢opMBI, AByMeMOpaHHbIe, BHYyTPEHHAA MeMOpaHa KOTOPbIX 06pa3yeT
KpucThl. Kakue 3TH opraHe’uibi?

[Tepokcucombl

+ MUTOXOHAPUU

[leHTpOCOMBI

JInzocoMel

Bo Bpems u3ydyeHus ¢a3 MHTO3a B KJIETKAaX KopeliKa JiyKa HaW/JeHa KJIeTKa, B
KOTOPOM CIIMpa/IM30BaHHbIe XPOMOCOMBI JIe2KaT B IKBaTOPHAJ/IbHOM IIJIOCKOCTH,
oOpa3ys 3Be34y. Ha kako¥ cTagyy MUTO3a HAXOAUTCS KjaeTKa?

+MeTada3sbl

[Tpodasmr

HuTtepdasnl

Tenodasbl

CoryiacHO npaBHJIy NOCTOSAHCTBA YMCJIa XPOMOCOM JJIs1 KaXKAO0T0 BH/A dKUBOTHBIX
XapaKTepHO onpejeeHHOE U IOCTOSIHHOE KOJIN4eCcTBO XpoMocoM. Kakoil MexaHu3M
o6ecrnevyuBaeT 3TO CBOWCTBO NPU NOJIOBOM Pa3MHOKeHUMU?



MuTo3

+ Meno3

TpaHciaanusa

[IluTOKHNHE3

Cpeay MeMOpaHHBIX OpraHe /I KJIeTKH BbIAe/AIOT OAHOMEMOpPaHHbIE U
AByMeMOpaHHble. Kakve opraHe /bl MMEWT AByMeMOpaHHOeE CTpoeHue?
MuTtoxoHapuy, annapat ['oabmKu

KiieTouHbIN LEHTpP, pUOOCOMBI

+MUTOXOHApUH, IJIACTU/bI

Annapat ['osbAxH, pu60CcOMBbI

Havasiocs MUTOTHYECKOE JeieHue JUNJIOUJHON COMaTHYeCKO! KJIeTKU. X0J,
MHUTO3a HApyWHUJCA, U 06pa3oBa/iach OAHOsIJepHasA NOJIMIVIOUAHAA KjieTka. Ha
KaKO¥ CTaJJMM MMTO3 ObLJI IpepBaH?

[Ipodaza

Tenodaza

+AHadaza

MeTadaza

B K/eTKe HapylieHa CTPyYKTypa pu6ocoMm. Kakue mpounecchl moCTpajalT mpexje
BCcero?

CHHTe3 HyKJIEMHOBBIX KUCJIOT

+CuHTe3 Oesika

CuHTE3 yry1eBo0B

CHUHTE3 JIMIIUJ0B

ComaTtvyeckas JAUIUVIOUJHAsA KJIETKa BCTYNWJIAa B MHUTO3, HOPMaJIbHBIM XOJ,
KOTOpOro ObLI IpepBaH KOJXMLUHOM. Ha kKakom 3Tame OyJeT mpepBaH mpouecc
MHUTO3a, U KAKOM XPOMOCOMHBIA HAGOp OyAeT UMeTh 0Opa30BaHHOE SAAPO?

Anadasza, 2n

Anadaza, 4n

+MeTtadasa, 2n

MeTadasza, 4n

OpraHe/sIa KJI€TKH UMeeT COOCTBEHHYI 0Ge/IOKCMHTE3HPYIIYI0 CUCTEMY.
Ha3soBure ee:

Anmnapart 'osib KU

Jlnzocoma

JHAO0MIa3MaTUYECKUN PETUKYJIYM

+ MUTOXOHApUSA

[IpoayKTbl 06OMeHa BBIBOJATCS M3 KJIETKH 4Yepe3 KOMIUIEKC [oJibJKu B
pe3yJ/ibTaTe cOeJUHEHHS ero MeMOPaHHOM CTPYKTYPbI C HAPYKHOM CTPYKTypou. Uto
3TO 3a npouecc?

Ocmoc

Auddysus

JHO0LUTO3

+ JK30LIUTO3

B KyjabType TKaHed SAJAEepHbIM HW3JIyYeHHEM TMOBPEXJAEHbl SAPBIIKUA fAep.
OGHOBJIeHHMe  KaKUX OpraHe//1 B  LUTOIUIa3Me  KJETOK  CTAaHOBUTCA
Nnpo6/1eMaTUIHbIM?

+Prubocom

-JInzocom

-Kommiekca IN'onbmxu

-MukpoTpybouek

Bo BpeMss MMTOTHYeCKOro JeJ/ieHUMA KJIEeTKM HCC/IeJ0BaTesl0 yAaa0Cch HAO/IAATh
a3y, Kkoraa oOTcyTcTBOBa/iM 0060JI0YKA fAApa U SAAPBINIKO, I EHTPUOJIHA
PacnoJIoKU/IMCh Ha MPOTUBOMOJIOXKHBIX MOJII0CAX KJIETKH, 3 XpOMOCOMBI UMEJIH BUJ,



KJIyOKa HUTEH, CBOOOJAHO pa3MelleHHbIX B uTomiasMe. Ha Kakod cTragum
MHUTOTHYECKOr0 HMKJ/Ia HAX0JUTCA KJIeTKa?

+[Ipodassl

Anadasbl

WuTepdasnl

MeTadasbl

[IofONBITHBIM >KUBOTHBIM Ha MNPOTSKEHUHU 24 CYTOK BBOJUJIM COJIM TAMXKeJbIX
MeTa/IOB. H3ydyeHue mnpenapaToB Me4YeHU MNOJ 3JIEKTPOHHBIM MHKPOCKONOM
BbISIBUWIO JEeCTPYKLMI0 MUTOXOHJAPUM B rematouutax. C 060/iblIONA YBEepEeHHOCTbIO
MO>KHO YTBepP>KAATh, YTO B renaTOLUTAX HAPyLIEeHbl IPOLECChI:

CuHTe3a 6eska

+JHepreTU4YecKoro obMeHa

Kuposoro o6MeHa

CuHTe3a yriaeBo/i0B

B nuTOreHeTMYeCcKoM JaGoOpaTOpPUU MCCA€[0BaJM KapHOTHUI 30POBOro GbIKa.
Bb1/I0 yCTaHOBJIEHO, UTO €ro cOMaTU4YeCKHe KJIeTKH cogepxkat 60 xpomocom. Kakoe
KOJINYECTBO ayTOCOM COJAEPKUTCA B €ro COMaTUYECKHX K/IeTKax?

60

30

+58

46

YcTaHOBJ/IEHO, YTO KAapUOTHII JIOWIAAU Ipe/JcTaB/ieH 64 AByXpOMaTHUAHbIMU
xpoMmocoMaMu. Ha kako# cTaaguy MUTO3a onpejesieH KapuoTun?

Tenodaza

+ MeTadasa

[IpomeTadaza

Anadaza

KieTKy /1a60paTOpHOro >KMBOTHOT0 MOJABEPIrJId HU30BITOYHOMY PEHTT€HOBCKOMY
06/1y4eHU10. B pe3ysibTaTe 06pa3oBaivch 6e/1KOBbIe GpparMeHThl B LUTOIIa3Me.
Kako# opranou/, KJ1IeTKU IpUMeT y4YacTUe B UX YTU/IM3aLuu?

KiieTounbid neHTp

Kommiekc IN'osbxu

+JIu3ocoMbl

JHA0NIa3MaTUYECKUN PETUKYJIYM

Ilocsie uccaeaoBaHusl KapuoTuna BbissBUIM 60 xpomocom. OgHa U3 xpoMmocoM 1-#
napsl ObljIa JAJIMHHee OOBIYHOW BCJAeACTBUEe MNpPHUCOeJUHEHHMs] K HeH 4YacTu
XpoMmocoMbl U3 29-i1 napel. Kakas myTanusa umeeTt MecTo?

Jenenys

WuBepcusa

+TpaHcoKanuA

Jynivkanus

B rucrosioru4yecKoM mpenapare, OKpPAalIeHHOM »KeJIe3HbIM TIeMaTOKCU/JIMHOM,
npejcTraBjieHa KJ/IeTKa TraHTeseo6pasHod ¢opmbl, B MOII0CaX KOTOPOW BHUAHBI
CnMpa/iM30BaHHble XpOMOCOMBI. B Kakoil ¢a3e KJeTOYHOro LMK/Ia HaXOAUTCA
KJleTKa?

B aHadaszse

B npodasze

+B Tenodazse

B untepdase

B kjeTkax d4esioBeKa npu ¢(U3NYECKON HaArpyskKke pe3Ko YCHJIWICA NPOLecc
cvuHTe3a AT®, KOTOpbIi NPOUCXOAUT B:

Jlnzocomax

+MUTOXOHAPUAX

Kommekce IN'onbmaxku



Pub6ocomax

Ilocsie Bo3aeiicTBHs MyTareHa B MeTadga3Hoi IJIaCTUHKE BBISABJIEHO Ha TPHU
XpOMOCOMBI MeHbIlIe HOPMbI. YKa3aHHAs MyTalus OTHOCHUTCS K:

TpaHciokanyu

HWuBepcuu

[TonvTeHUn

+ AH3YIIJIOUUU

B pacrymux TKaHSX OpraHu3Ma 4Yes/ioOBeKa HeNpepbIBHO CHUHTE3HPYIOTCA
cnenupuyecKyue KJIeTOYHble 6eJIKU. ITOT poLecc NPOUCX0JUT 6J1aroaaps padore:
JInzocom

+Pubocom

KieToyHoro neHTtpa

Appbliika

KieTrka ssM4HMKa HaxoAuTCA B S-mepuoje uHTepdasbl. B 3TO BpeMa NpoUCXoauUT:
Cnupanusanusa XpoMocoM

+ Pemiukanuga JIHK

Hakonsienue AT®

JesieHye XxpoMoCcoM

OoreHes AeaUTCs HA TPU IEPUOJAA: Pa3MHOXKeHHUe, POCT U co3peBaHue. KieTku,
KOTOpBbIe BCTYIIUJIM B IEPUOJ, POCTA, HA3bIBAIOTCH:

Ooronuu

+ [lepBUYHbIE OOLUTHI

AnnekaeTka

BTopuyHbIe 00LUTEI

Ha kj1eTKy no/ZeiicTBOBa/Iy BelleCTBOM, KOTOPOe BbI3BaJ/I0 HApylIeHHe LeJIOCTHOCTH
MeMOpaH JIM30COoM. UTO MOKeT NIPON30MTH C KJIETKOU BCIEACTBHE 3TOr0?
Cnenuanusanus

Auddepenuuanus

PasMHoxeHue

+ABTOJIN3

B JauarHoctuKke XpOMOCOMHBIX 0OJIe3HEM C [eJibl0 M3yYeHUs KapuoTula Ha
KyJbTypy KJIETOK BO3JeHCTBYOT KOJIXMIUHOM - BelleCTBOM, pa3pyllialliiM
BepeTeHO JesieHUs. Ha Kako# cTalMM MUTOTUYECKOr0 UKJ/Ia U3y4YalT KapuoTun?
Tenodasnl

[Ipodaszbl

+MeTadasbl

Anada3zbl

MuToTHYeCKHI MK/ - OCHOBHOM KJ/IETOYHbIN MeXaHU3M, KOTOPbIM oOecne4yuBaeT
pa3BUTHEe OpPraHUM3MOB, pereHepapyuid H pa3sMHOXKeHHe. ITO BO3MOXKHO,
NMOCKOJIbKY 6Jlarojaps TaKOMYy MeXaHU3My 00ecrne4HBaeTCs:

KpoccuHrosep

+ PaBHOMepHOe pacrnpeiesieHue XpOMOCOM MeXy AO0YEePHUMHU KJIeTKaMHU
HepaBHOMepHOe pacnpeiesieHHe XpOMOCOM MeXAY J0YepPHUMU KJIeTKaMHU

M3meHeHUe reHeTUYECKOW UHpOpMaLUU

TpaHcKpUNIUA B KJIeTKe NPOUCXOAUT B yYaCTKaX dyXpoMaTuHa. Kakue usmeHeHus B
LUTOI/Ia3Me KJIETOK BO3HUKAIOT B C/ly4yae yBe/IM4YeHUs KOJIM4eCTBA 3yXpoMaTHHA?
BospacTaeT f01 arpaHyJISpHOU 3HA0MJIa3MaTU4YeCKOU CETH

YMeHbl1aeTCs aKTUBHOCTD KJIETOYHOTO LeHTpa

+ Bo3pacTaeT ko/inyecTBO pub0COM

BospacTaeT aKkTHBHOCTb JIM30COM

Ha ssiekTpoHHO#M ¢poTOorpadpvu KjaeTKH 3aMeTHbI MAKPOMOJIEKYJIbl, KOTOpbIE
CBAI3BIBAKOTCA €O cnenpuIeCKUMHU pelenTopaMm Ha MOBEPXHOCTH
IJia3MaTH4ecKod MmeMo6paHbl. Kakum nnyTeM OHM NONajal0T B KJIETKy?

Yepe3 noOHHBIE KaHabI



+ Baiarogapst aH 0L UTO3Y

[lyTeM maccMBHOTO TpaHCIOpPTa

Bsiarosaps pa6oTe HaTpU-KaJMeBOro Hacoca
Tematuka pedepaToB

1. Posib BblAaOIMXCS YYEHBIX B Pa3BUTUM OMOTEXHOJIOTHUHU.

2. CocTosiHME U TEPCIEKTUBBI pa3BUTUSA «besior» 6huoTexHosioruu B PO u mupe.

3. CocTosiHME U NTepCIeKTUBBI pa3BUTHUS «KKPACHON» OMoTexHoJioruu B PO u mupe.
4, CocTosiHME U TePCIEeKTUBbI Pa3BUTUS «3€JIEHOU» OUO0TexXHOJIoTUU B PO 1 Mupe.
5. CocTosiHME U NTepCIeKTUBBI pa3BUTHUSA «CEPOH» BUOTEXHOI0TUU B PD 1 Mupe.

6. CocTosiHME U NTepCIEeKTUBBI Pa3BUTHUS KCUHENW» OUOTEXHOI0TUU B PD 1 Mupe.

7. HMcnosib3oBaHKe COBpEMEHHbIX OUOTEXHOJIOTHUYECKUX METO/0B B IIJIEMEHHOMN
paboTe ¢ )KUBOTHBIMH.

8. CoBpeMeHHbIe MeTO/ bl BOCIPOX3BO/ICTBA }KUBOTHBIX.

9. JAHK-auarHoctuka B )KMBOTHOBOJCTBE U BeTEpUHAPUU.

10. MonekyasapHO-reHeTU4YeCKHUE MeTO/bl IUAaTHOCTUKU UHPEKIMOHHBIX 60/1e3HEM.
11. MapkepHas cesieKI|Us1 B Y)KUBOTHOBO/ICTBE.

12. MeTo/ibl HanpaBJIEHHOT'0 BO3/,€MCTBHSA HA T€HOM KUBOTHbBIX.

13. Anantauusa metoga [P g BeisiBieHus nonumopdusma JAHK MukpocaTennnTos

y *KUBOTHBIX Pa3HbIX BUJ0B.

14. Hcnosib3oBaHME PEKOMOWHAHTHBIX MUKPOOPTaHU3MOB /il IOJYY€EeHHUS
aHTUOUOTUKOB

15. IlepcrneKTHUBbI UCI0JIb30BAHUS TPAHCI€HHbIX >KUBOTHbBIX

16. IlepcnekTuBsl ucnosab3oBanusg 'MO

17. Co3paaHve M CKpUHUHT T€EHOMHBIX OUOJIMOTEK

18. Cucremsbl JIHK-auarnoctuku

19. Xumwuueckui cuHte3 JJHK

20. MeToAbl UMMYHOAHUArHOCTUKU

21. B03MOXXHOCTHU CUHTE3a BTOPUUHBbIX META00JUTOB CYyCIIEH3UOHHOM KYJIbTYpPOH
KJIETOK

22. Hcnonb3oBaHHe U30JIMPOBAHHBIX IPOTOMJIACTOB B QyHAAMEHTATbHbBIX
VCCJIeIOBAHUSAX U B C€JIbCKOM X031 CTBe

23. KpuocoxpaHeHue reHOGOH/A XKUBOTHbBIX

24. buosiorMyecKue TEXHOJIOTHMU U pellleHre 3KOJ0TUYeCKUX NpobsieM

25.  O4ucTKa BOJbI C TOMOIIbI0 GUOJIOTUYECKUX TEXHOJIOTUHN
26. Hcnosb3oBaHUE GUOJOTUYECKUX TEXHOJOTUN PU MOHUTOPUHTE OKpPYXKatolleil
cpejbl

27. buoaerpagauus KCeHOOMOTUKOB

28. CuHTe3 6es1ka HAa UMMOOUJIM30BaHHbIX pUb6OCOMax

29. Hcnosb3oBaHHME UMMOOUJIN30BAaHHbIX PEPMEHTOB B IPOMBILIJIEHHOCTH
30. Hcnosb3oBaHHE UMMOOHWJIN30BAaHHBIX pePMEHTOB B MeJUIIUHE.

31. bBuosioruyeckue J0OABKU B MUIEBOU MPOMBbIIIJIEHHOCTH

Ta6auna 10 - Kputepuu oneHKU cpOPMUPOBAHHOCTH KOMIIETEHIIMH

Koa u KpuTtepuu ouleHruBaHUS CGOPMUPOBAHHOCTH KOMIIETEHIUH
HauMeHOBaHUe (4acTyu KOMIETEeHIMH)
WHAWKATOpa Ha 6a30BOM YPOBHE Ha NOBbIIIEHHOM YPOBHE
JIOCTHXKEHUS COOTBETCTBYET OlleHKe | COOTBETCTBYEeT COOTBETCTBYET
KOMIIETEHI MU (YaCTH | «yZ0BJIETBOPUTENLHO» | OLEHKE «XOPOILO0» | OLleHKE «OTJUYHO»
KOMIIETEHIIMH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJILHOTO 6a/iyla | MaKCUMaJIbHOTO MaKCUMaJIbHOTO
6aJss1a 6aJ1a
(ITIKoc-1) 3HaeT OCHOBHbIE 0 CyIIECTRY, OpUHUMAET




HUA-1 n1nKoc1 3HATH:
Buosornyeckue U
X03AMCTBEHHbIE
0COOEHHOCTH
BU/0B
CeJIbCKOX0351CTBEHHBIX
>KUBOTHBIX.

HUA-2 n1nKoc1 YMeThb:
[Tosib30BaThCA
3JIEKTPOHHBIMHU
MHPOPMaAIIMOHHO-
aHAJIMTUYECKUMHU
pecypcaMu, B TOM 4YHCIe
npoGUIbHBIMU  0a3aMH
JIaHHBIX, POrPaMMHBIMU
KOMILJIEKCAMH IpU cbope
HCXO/JTHOUM nHOopMaUu U

pasHbIX

npu paspaboTke
TEXHOJIOTUU COJleprKaHUs
U pa3BeJieHUs
CeJIbCKOX0351MCTBEHHBIX
YKHBOTHBIX

U/-3 nkoc-1 Bnagets:
KonTposb peanuzanuu
pa3paboTaHHBIX MJIAHOB
Y TeXHOJIOTUH
cofiep>KaHUsA U
BOCIIPOU3BO/ICTBA
CeJIbCKOX03MCTBEHHBIX
YKMBOTHBIX

NOHSITUS U TEPMUHBI
OMOTEXHOJIOTHH.
BJIaJleeT MaTepuaaioM
110 TEMaM
JUCIUIIINHEI, HO
HCIIBITbIBAET
3aTPYAHEHUS B IOMCKE
U aHaJIu3e
WHpopMaLUU AJs
pelieHus
IIOCTaBJeHHOH 3a/1a4H;

OoTBeYaeT Ha
NIOCTaBJIEHHbIE
BOIIPOCHI, HO
JIONyCKaeT
HETOYHOCTHU NPH
aHa/M3e
MHbOpMaLMHU [
peleHuUs
IIOCTaBJIEHHOU
3ajJlauy, BJaazieeT
HaBbIKaMU
obopmJieHUE
JIOKYMEHTOB
YCTaHOBJIEHHOM

bopMbI

aKTHUBHOE y4yacTHe
B X0/ie IPOBeJleHUs
MPAKTUYECKOTO
3aHATHS,
IpaBUJIbHO
OTBeYaeT Ha
IIOCTaBJIEHHbIE
BOIPOCHI, 3HAET
pe3yJibTaTbl
Hoc/JeHUX
JOCTUKEHUN HayKU
B 00J1aCTH
YKUBOTHOBO/ICTBE,
MOXeT paboTaTh U
OTOUPATH
HEOOX0UMYI0
WHpOpMalLHIo U3
Hay4HbIX )KYPHAJIOB
Y MOHOorpaduit

2 OUEHUBAHME ITUCbMEHHBIX PABOT CTYAEHTOB, PETJIAMEHTUPYEMbIX
YYEBHBIM IIJIAHOM
[IucbMeHHbIe pabOThI 1O JAHHOW JUCLUIIJIMHE YYeOHBIM JIAaHOM He NPeJyCMOTPEHBI.

3 ONPEJEJIEHUE PE3YJIbTATA IPOMEXXYTOYHOH ATTECTALIUU
@®opma npoMeKyTOYHOM aTTeCTal U N0 AUCLHUIIJIINHE IK3AMEH.
OLIEHOYHBIE MATEPUAJIBI U CPEZICTBA JIJIS1 TIPOBEPKH C®OPMUPOBAHHOCTH
KOMIETEHLIMH

IMKoc-1

Ynpasiienue

TEXHOJIOTH4YE€CKUMH

BOCIIpOU3BOACTBA CeJIbCKOX03AMCTBEHHBIX )KUBOTHBIX

3a,qamm 3aKpbITOI'O THUIIA:

1. Bo Bpems
HaO6JII0aTh
LEeHTPHUOJIH
XPOMOCOMBI

UMeJd BHJ, KJIyOKa HWTEH,

nponeccamMmu

coaep>KaHMsI M

MHUTOTHYECKOTO JeJIEeHUSI KJIETKH MCCIEeJ0BaTe/l0 yYAAI0Ch
¢a3y, kKoraa OTCYyTCTBOBaJIM 060JI0YKa sJApa M SAAPBILIKO,
PaCHOJIOKUW/IMCh HAa MPOTHUBOMOJIOKHBIX MOJIIOCAX KJIETKH, a
CBOGOJAHO pa3MelleHHbIX B

OUTOIIJIa3Me. Ha kakoi CTaJMH MUTOTHYECKOIO IMKJIa HAXOAUTCA KJeTKa?

+[Ipodassl
Anada3zbl
WuTepdasnl
MeTada3sbl

2. KieTKy J1aGopaTOpPHOro >XKUBOTHOTO MOABEPI/IM U3GBITOYHOMY
PEHTreHOBCKOMY 06/1y4eHHU10. B pe3ybTaTe 06pa3oBa/iuch GeJIKOBbIe
¢parmeHTsI B HuTom1asme. Kakoil opraHoun/, KJIETKH MPUMET y4acTHe B UX

YyTUIN3aLUuu?




KsieTouHbI LIEHTP

Komniekc IN'onbmaxku

+J/In3ocompl
JH/I0M/Ia3MaTHYECKUH PETUKYJIYM

3alaHUs OTKPBITOrO THIA:
JlaiiTe pa3BepHYTbI¥ OTBET Ha BONPOC:

1. HazoBuTe croco6bl moiy4eHrst He3aMeHUMbIX aMHUHOKHCJIOT.
[IpaBU/IbHBIN OTBET: AMUHOKHC/IOTBI MOXKHO MOJIy4aTh CJAEAYIOUUMHU CIOCO6aAMHU:
1) THAPOJIM30M NPUPOIHOT0 6eI0KCOEPIKALIETO ChIPbS;

2) XMMHYECKHM CUHTE30M;

3) MHUKPO6GHOJIOTUYECKUM CUHTE30M;

XI/IMI/IKO-MI/IKpO6I/IOHOI‘I/I'—I€CKI/IM MeTOAO0M.

2. Kakue MeTo/ibl MCIIOJIB3YIOT /J151 IepeHO0Ca FeHOB MJIEKOTTUTAIOIUX?
[IpaBUIbHBIN OTBET: /|HS IepeHOCca reHOB MJIEKOMUTAIOIIUX UCIIO0Jb3YIOT TPU METO/1a:
-MUKpOUHBeKyuo pekombuHaHmHotl /[HK e npoHykieyc 3ueomol;

= UCno/1308aHuUe pemposupyco8 8 Ka4ecmaee 6eKimopos;
= UHBEKYUO mpaHC¢0pMupOBGHHle 3.M6pllOHCl./lele CMOo/108bIX K/1IEMOK 8 3M6pLIOH.

3. Ha3oBuTe 0CHOBHbIE 3Talbl 10JIy4€HUS TPAHCT€HHBIX KUBOTHBIX.
[IpaBU/IBHBIN OTBET:

[oyveHue on1000meopeHHbIX AUYEKAeMOoK

KoxcmpyuposaHue 2ena.

IIpuzomosenue uHseKkyuoHHo20 pacmeopa /IHK.

Mukpounsekyus pekomobuHanmuoti /[HK 6 npoHykaeyc 3uzomboi.
TpaHcnaanmayus suzom.

BrisiB/ieHMe uHTerpauuy yyxepoaHon JITHK.

4. JlaiTe onpepesieHre MOHATUIO XMMepU3Ma. Kakue BU/bl XMMepH3Ma CyILeCTBYIOT?
[IpaBusibHBIN OTBeT: C Y3KOT€eHETUYEeCKOM TOYKU 3pEeHHs XUMephbl - 3TO MNPOAYKTHI
o0belMHEHHUA JBYyX WU 0OoJiee paHHUX 3MOPHOHOB, BCJeJCTBHE 4Yero OHU 006JafaloT

CJIOXKHBIM KOM6I/IHI/IpOBaHHbIM FreHOTHIIOM.

lo kaaccugpuxkayuu K.Popda, pazruuarom nepsuvHblll U 8MoOpu4HbIl Xumepusm. [lpu nepgu4HoM
XUMepu3aMe 2eHeMU1ECKU PasHble NONY/IsIYUU KAemok cocywecmayom ¢ MOMeHma ons1000meopeHusi
AllyeKuemKu uau paHHezo ambpuozeHesa. Ilepguytble xumepbl ¢ KpatiHe HU3KOU 4acmomot mMogym
803HUKAMb, HANPUMEP, K020a 084 U/IU HECKO/IbKO CnepMues on/1000meopsitom 00Hy SIUYeK/AemkKy.

[lep8UYHbIX XUMEP MONHCHO NO/TYMAMb UCKYCCMBEHHO.

[lpu 8MOpU4HOM XUMEPUIME NPOUCXO0SM KOMOUHAYUU 00HO20- d8yX 8udoe mkaHell om dgyx uau
60.1ee 3apodbluleli nocse Havaaa 2/ay60Kotl KaemouHol duggepeHyuposKU. BmopuuHbIll Xumepusm

XapakmepeH 015 Xumep eCmecmeeHHOo20 I’IpOUCXOJde@HU.FL

5. JdTanbl reHHOM Tepalnuu eXx Vivo.

[IpaBUJIbHBIN OTBET:

1 - nonyyeHue KJ1€TOK OT 60JIbHOI'0 XKUBOTHOTO;

2 - ¥cIlpaBJieHHe TeHeTUYeCcKoro JedpeKTa c MOMOILbI0O TepaleBTUYeCKOM reHHOM
KOHCTPYKLUY;

3 - 0oT6Op U HapalMBaHHE KUCIPABJIEHHbIX» KJIETOK;

4 - uH}y31a MU TPAHCIJIAHTALUSA 3TUX KJIETOK >KUBOTHOMY.

6. OcHOBHBIE HallpaBJIEHHUA PAa3BUTHUA O6HMOTEXHOJIOTHHU B IMpon3BOACTBE NIPOAYKIIUH
’KNBOTHOBO/CTBA.



[TpaBusibHBIN 0TBEeT: OCHOBA 6GUOTEXHOJIOTHHU — 3TO FeHeTU4YecKas (KJ1eTo4yHasi)
WHXXeHepusl U 6MoXUMUs. Pa3BUTHE KI€TOYHOU HHXKEHEPUU CYMTAETCS Ha JJaHHbIN
MOMEHT OJJHUM U3 CAMbIX MIEPCIEKTHBHbBIX HAMTPABJIEHUH.

YdeHble MPOBOAAT KyJIbTUBUPOBAHHE KJIETOK MUKPOOPTaHU3MOB, PACTEHUH U }KUBOTHBIX,
OCYIIECTBJIAIOTCS TaKHMe MaHUMYJISIUH, KaK CIUSIHUE KJIeTOK JIM60 nmepecaaka

OpTaHOH/IOB.
OCHOBHbIMU HANPABAEHUAMU PA38UMUS] GUOMEXHOA02UU CHUMAIOMCSL:

. CO3/laHKe HOBBIX BH/IOB NMPOJYKTOB MUTAHUS U })KUBOTHBIX KOPMOB, ITPOU3BO/ICTBO
UX;

. BbIBE/IEHHE HOBBIX LITAMMOB M0JIE3HBIX MUKPOOPraHU3MOB;

. CO3/laHKE HOBBIX NMOPO/ )KUBOTHBIX;

. BbIBeJIeHHe HOBbIX COPTOB pacTeHUH sl 06ecriedeHHs1 MPOYHOM KOPMOBOM 0a3bl;
. CO3/laHHe€e U IPUMeHEeHMe NPenapaToB M0 3alUTe paCTEHUN OT 60Jie3HEeN U
BpeauTeJIEH;

. npUMeHeHNe HOBbIX OMOTEXHOJIOTUYECKUX METO/IOB 110 3allMTe OKpYKatolei
cpefpbl.

Kpome 3TOro, akTUBHO pa3BHUBaeTCs HallpaBJeHHe OMO0J0TMYeCKU aKTUBHBIX COeIMHEHU
C MOMOIIBI0 MUKPOOPTaHU3MOB U KyJIbTUBUPYEMBIX 3YKapUOTHYECKHUX KJIeTOK. Croza
BXOJAT pepMeHThI, BATAMHUHBI, @ TAKXKe TOPMOHBI U aHTUOHUOTHUKH.

7. HazoBUTe OCHOBHBIE METO/IbI KJI€TOYHOU UHXXEeHEePHH.
[IpaBunbHBIM OTBeT: OCHOBHBbIE METO/bl KJIETOYHOU UHXKEHEPHUHU:
e ruOpUAM3aLUA OAKTEepPHUAIbHBIX KJIETOK
e TUOpPUAM3ALUA COMATHYECKHUX KJIETOK,
e [epecajika iiep COMaTUYEeCKHUX KJIETOK B 3HYKJIEUPOBaHHbIe AULEKIETKHY;
e [0Jly4YeHHe FTOMO3UTOTHBIX AUIIJIOUJHBIX IOTOMKOB,
e (O03/JjlaHHe NNAapTEeHOreHeTUYEeCKUX XKUBOTHBDIX.

8. [losmMnenTu COCTOUT U3 CJEAYIOIIMX aMUHOKHUC/IOT: JIM3UH — BaJIUH

- CepUH - I'JIyTaMUHOBAA KUCJIOTA.

Onpepenute cTtpykTypy yuyactka JHK, kogupyroiiero ykasaHHbIN NOJUNENTHS,

[IpaBuIbHBIN OTBET:

JlaHa nocsen0BaTeIbHOCTh AMUHOKUCJIOT B osiunentuze. [1o aTUM cBeleHUsIM HETPYAHO

yCTaHOBUTb cTpoeHUe U-PHK, koTopas ynpasssijiia CMHTE30M JaHHOro noJsunentuja. Ilo

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

BasivHa (I'YY), cepuna (YLY) u rinytamuHoBoid kucaothl ([AA). [logobpaB Kogupyoume

TpuiieTsl, coctaBisieM U-PHK gusisa nanHoro nosnunentuga: AAAT YYYUYTAA. Tlo uenoyke

u-PHK moxkHO BocctaHoBUTH yyacTok uenu /JIHK, ¢ koTopoil oHa cHUMasiach. Ypanuia

BcTaBas npoTuB ageHuWHa /[HK, ryaHuH - npotuB purtosvHa U T.h. CiefoBaTesbHO,

y4acTok uHTepecywuiei Hac nenu /JIHK 6yzeT umMeTs cienyoiiee cTpoeHue:
TTTUAAATALTT

Ho JAHK cocroutr u3 JByx uenoyek. 3Hasd CTpPOe€HHWEe OJHOM LieNy, MO NPUHLUIY

KOMIIJIEMEHTAPHOCTU JOCTpanBaeM BTopyw. llenmkom ydactok asyxuenodeyHou /[HK,

KOJWPYIOIIMN JaHHBINA MOJUINIENTH/, OyJeT UMETh CIeiyIollee CTPOEHHE:

TTTULAAATALTT

AAATTTTUTIAA



Ta6suna 1 - Tabsuia reHeTHYECKOr0 KoJia

MNepsoe Bropoe ocHoBaHue TpeTbe

OCHOBaHHWe v (A) L (r) A(T) Y (A) u(r)
®EH CEP TMpP Lmc v (A)

v(A) OFH CEP TMP Lmc L (r)
NEN CEP = = A(T)

NEA CEP - TPK r(u)

NEN MnrPO rmc APT Y (A)

1 (r ﬂELfI MNnrPO rnc APT L (r)
NEW nrPoO rnc APT A(T)

NENA MnrPo rnc APT ru)

WNE TPE ACH CEP Y (A)

A(T) WNE TPE ACH CEP L (r)
WIE TPE J1N3 API A(T)

MET TPE 3 APT r(u)

BAN AJIA ACh i Y (A)

r () BAN ANA ACh rm u (r)
BAN ANA rny i A(T)

BAN ANA rny rnn ru)

Mpasuna nonb3osBaHus TabauLein: Nnepsblid HyKNeoTUA, B TpunaeTe GepeTca U3 nNesoro
BEPTMKA/IBHOTO PAJA, BTOPOI — U3 BEPXHETO FOPU30HTA/ILHOTO PALA U TPETUIM — M3 NpaBoro
BEPTMKA/IBHOTO. Tam, rae NepeceKkyTcs MIMHUK, UAYLLIME OT BCEX TPEX HYKNEOTUAOB, U GyaeTt
Ha3BaHMWE HYMHOW AMUHOKMC/IOTBI.

OkoHuaTe/ibHble  pe3ysbTaTbl 00y4yeHUs (POpMHUpPOBAHHUSA  KOMIETEHLIUN)
onpesiesIIIOTCA NOCPeLCTBOM IepeBoJia 06asljIoB, HaOpaHHBIX CTYJEeHTOM B Ipolecce
OCBOEHUS JUCLUIIJIMHDI, B OLlEHKHU:

- 6a30BbI ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHLIUM CYMUTAETCH JOCTUTHYTBIM €ecJd
pe3yJibTaT o0O0ydyeHUs] COOTBETCTBYeT OLeHKe «yJoBjeTBopuTesbHo» (50 g0 64
PEUTHHIOBBIX 6AJIJIOB);

- MOBBIIIEHHbIH ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIUM CYUTAETCH JOCTUTHYTHIM,
ecqu pe3yJbTaT 0Oy4YeHHs COOTBETCTBYeT OlleHKaM «xopoiuo» (65-85 pelTHUHIoBbIX
6aJ1J10B) U «OTJIU4YHO» (86-100 peTUHTOBBIX 6AJIJIOB).

4 TIOPAAOK NMPOBE/JIEHUS IOBTOPHOM
MPOMEXXYTOYHOM ATTECTALIMUA

@®opma npoMeXyTOYHOM aTTecTalu N0 AUCLUIIJINHE IK3AMEH.

[lToBTOpHas npoMeXKyToYHas aTTecTalys M0 AUCLUIIMHE IPOBOJUTCS C
VCNIOJIb30BaHWEM 3aJaHUU 17151 OLleHKU CQOPMUPOBAHHOCTHY KOMIIETEHIIMU HA 6a30BOM
YPOBHE 110 BCEM MOJYJISIM, BXOAAIUM B CTPYKTYPY AUCIUIJIMHBI 32 CEMECTP, 10 UTOTraM
KOTOPOTO CTyZeHT UMeeT aKaJleMUUECKYI0 3a/]0/P)KEHHOCTb.

[Ipumeuanue:

Jlono/IHUTE/IbHbIE KOHTPOJIbHbIE UCTIBITAHUS IPOBOJSTCS JIJIs1 CTY/IEHTOB,
HabpaBLKx MeHee 50 6a/110B (B cooTBeTCTBUH C «[losi0’)keHUEM 0 MOAY/IbHO-
PEUTHHTOBOM CUCTEMEY).

OuneHoYHbIe MaTepHaJibl U Cpe/CTBA NPOBeJEeHHsI MOBTOPHOU NPOMEKYTOYHOMN

aTTecranuy
Bonpocs! As151 npoBeieHUs cobece;0BaHUA:
1. [ToHsATHE 0 MUKPOOMOTEXHOJIOTUH, HANIPABJICHUS MUKPOOUOTEXHOIOT HH.
2. MukpoOrnoTexHONOrUs B X)KMBOTHOBOACTBE. Ee 1enu. 3a1aun ¥ posib B UHTEHCU(UKALUH
OTpacJii KUBOTHOBOJICTBA.
3. KTo 1 ¢ kakol 11e71p10 BIIEpBble MPUMEHIIT TEPMUH «MUKPOOHMOTEXHOJIOTUSI»
4. OCHOBHBIE 3Talbl PA3BUTUS MUKPOOHOTEXHOIOTHU. CBSA3b MUKPOOHOTEXHOJIOTHH C

T€HETUKOW, MOJICKYJIIPHOHN OMOJI0oTHENH, MUKPOOHOJIOTHEH U IPYTUMU HAyKaMH.
5. Henu n 3amaun MUKpOOHOTEXHOJIOTUU HA COBPEMEHHOM JTarle.



6. Kakue Hay4HbIe LIEHTPHI B HAIlICH cTpaHe U 3a pyOeKOM 3aHUMAIOTCSI TPoOIeMaMHu
MHUKPOOMOTEXHOJIOTUH U HX Pa3paOdOTKH.

7. Kaxkoe Guonorndeckoe siBIEHUE, CTABIIEe OCHOBOW MIPOMBIIUICHHON
MHUKPOOMOTEXHOJIOTHH, OTKpBLT eTepOyprekuii akagemuk K.C. Kupxrod.

8. OTKpbITHE KAaKOTO aHTUOMOTHKA TO3BOJIMIIO HAJAJUTh MPOMBIIUIEHHOE POU3BOJICTBO
JIEKapCTBEHHBIX BEIECTB, MPOIYLUPYEMBIX MUKPOOPTraHHU3MaMHU.

9. KTo 1 B kakom roay u300p&n MUKPOCKOII.

10. Kakue y4uénble onucanu CTpyKTypy A€30KCUPHUOOHYKIEMHOBOM KUCIIOThI, HA3BaHHOM
s kpatkoctu JJHK.

11. I'ne u xkem ObL1a momydeHa nepBas pekomOunanTHas JIHK (coOpannas u3 yacrei,
NPUHAIISKAIINX Pa3HbIM OpraHU3MaMm).

12. KTo0 npoBén ycnenHplil nepeHoC 4eJI0BEYECKOro reHa B IIa3MUy KUIICYHOW MaI0YKH.
13.  Kro pa3zpaboras MeToa MPOU3BOJICTBA MOHOKJIOHAIBHBIX aHTUTEI.

14. B decTb KOro Ha3BaH METOJI ONpeeNICHUs IEPBUYHOM MTOCIIEIOBATETFHOCTH
HYKJIEOTHI0B MOJIeKyJIbl HyKJIenHOBBbIX kucioT JJHK n PHK.

15. Kaxkoe nepoe I'M nomaiiinee ;kMBOTHOE TTOSIBUJIOCH HA aMEPUKAHCKOM PBIHKE.

16.  HazoBwure 1esnp U 3a1a41 MUKPOOHOTEXHOJIOTHH KaK HAyKH.

17. OxapakTepu3ynTe UCTOPUUECKHUE ITAITbI Pa3BUTHS MUKPOOHOTEXHOJIOTHH.

18. 3apyOekHble W OTCUECTBEHHbIE Y4Y€HbIe, BHECIIHE OOJBIION BKJIAJ B pa3BUTHE
MHUKPOOHMOTEXHOJIOTHH.

19.  XapakrepHble 0COOCHHOCTH OMOTEXHOIOTUYECKHUX TPOLIECCOB.

20. KakoBbI OCHOBHBIE HAITPABJICHUS Pa3BUTHUS METOJI0OB MUKPOOMOTEXHOJIOTHH ?

21.  Pe3ynbrarhl OMOTEXHOJIOTMUYECKUX UCCIETOBAaHHUNA B )KUBOTHOBOJICTBE.

22. OcHOBHBIE 00BEKTHI MUKPOOHUOTEXHOJIOTHH.

23.  Kakume mnpusHaku NOJOXKEHbBI B OCHOBY KJacCH(PUKALUU OHONOTHYECKHX CHCTEM U
00BEKTOB, HCTIOJIB3YEMBIX B MUKPOOHOTEXHOJIOTUH?

24. Kakue opraHu3mbl OTHOCSTCS K IpOKapuoTam?

25. KTo 1 B KakoMm rozly co3najl KJIETOUYHYH Teoputo? OCHOBHBIE MOJIOKEHHUS KIETOYHOU
TEOPHH.

26. CTtpoeHne ¥ pa3MHOKEHHE BUPYCOB. MIMEIOT I BUPYCHI KJIeTO4YHOE cTpoeHue? Kakue
BUPYCHI Ha3bIBAIOTCS OakTeprodaramu?

217. Crtpoenue 6akTepuil. B uem BbIpakaeTcsi poCT MUKPOOPTaHU3MOB?

28. UeMm mpencraBileH TeHETHYECKMH amnmapar B OakTtepuanbHOU kietke? CtpoeHue u
TUIIBI TJ1a3MUJ.

29.  CrpoeHue >YKapHOTHYECKOH KIETKH MO COBPEMEHHBIM IaHHBIM.

30. CrtpoeHre U QyHKITMH MEMOPAaHHBIX OPTaHOUIOB.

31. Crpoenue U pyHKIUU HEMEMOpPaHHbBIX OPTaHOUIOB.

32.  Kaxkue opraHouapl 3yKapuoTudecko kinetku cogepxar JHK?

33.  Uewm 00yciOBIEHBI pa3nuyus B CTPOCHUH MEMOPAH Pa3HbIX OMOJIOTHUYECKUX O0BEKTOB?
34. CrpoeHue siapa. XUMHUYECKUAN COCTaB, CTPOCHHUE U (DYHKIIUH XPOMOCOM.

35.  CXOACTBO M pazNuyKe B CTPOSHUU PACTUTEIBLHOMN U dKUBOTHOMN KIIETOK.

36.  CxomcTBO M pa3nu4ne B CTPOSHUH KJIETOK MPOKAPHOT U SYKAPHOT.

37.  OcoOEHHOCTH CTPOCHUS U JAETICHUS COMAaTUYECKUX U TOJOBBIX KIETOK?

38.  OcHOBHbBIE MUTATENBHBIE CPEBI, UCIIOIB3YEMBbIE ISl KYJIbTHBHPOBAHUS KIETOUHBIX
KYJbTYD.

39. Oxapaktepu3yiiTe OCHOBHbIE (a3bl LIUKJIA PAa3BUTHS KYJIbTYpbl OaKTEpHil.

40. Knaccudukanus KIeTOYHBIX KyJIbTYP.

41,  JlaiiTe XapaKTepUCTHKY IPOIIECCY HENPEPHIBHOTO KyJIHTUBUPOBAHUS MUKPOOPTaHU3MOB.
42. YTo Takoe CHHXPOHHBIE KYJIbTYphl OaKTepHii?

43. Yto TaKoe TOTUTIOTEHTHOCTH?

44, KakoBbI npuurHBI BOBHUKHOBEHUST AU (HEPEHIIMPOBAHHBIX KIETOK.

45. KakoBa 11€71b KJIOHUPOBaHUS?

46.  Uewm oTiMyaeTcs KJIOH OT YUCTOM TUHUU?

47, Kakue ocHOBHBIE 3Talbl BKIIIOYAET MPOIECC KIOHUPOBAHUSI >KUBOTHBIX ?



48. Ha xakux cTanusix pasBUTHS YMOPHOHOB BO3MOKHO MCIIOJIB30BAHUE UX SIIEP IS
KJIOHUPOBAaHUS?

49.  Tloyemy i MOyYEHHUS TOMO3UTOTHBIX TOTOMKOB HEOOXOAMMO OILIIOIOTBOPEHHE
SINIIEKIIETKU ?

50. CTBOJIOBBIE KJIETKH U MEPCTIIEKTUBBI UX MCIIOJIB30BAHMS B MUKPOOHOTEXHOIOTHH
51. XUMHYECKUH cOoCTaB U pU3HKO-XxuMHuueckue cBoiictra JJTHK

52. ®opmel Mostekysl JTHK.

53. CBOMCTBa T€HETHYECKOT'O KOA.

o4, Crnioco6s1 nomyuenus JIHK.
55. Permmukamus JIHK y npokapuot
56.  Pemmukanus IHK y sykapuor.

57. CtpyKTypa B SKCIpecCHs TeHa MPOKAPHUOT.

58. CrpyKTypa 1 SKCHpeccHs reHa 3yKapuoT.

59. Bunpr pemapanun JIHK.

60. Mexanusm u Buabl penapauuu JJHK.

61. ['eHHas ¥ TeHeTHUYECKasT MHKCHEPHSI.

62.  Ponb pectpukras, nuras, peepraz?

63. Xumnueckuii cuates JJHK.

64. Meron «BEKTOpa» M €ro UCIOJIb30BaHUE B TCHHOW MHKEHEPUU.

65. MeToa KIIOHUPOBaHUS TEHOTHIIOB.

66. PexoMOMHAHTHEBIE TIITa3MUIEL.

67.  dopmMupoBaHHME I'€HETHUYECKOTO almapara B IpolLiecce OHTOreHe3a.

68.  I'enermueckas mpupoaa TPAHCTEHHBIX KUBOTHBIX.

69. MeTtopl IepeHoca reHOB MIICKOTTUTAIOIINX.

70. OcHosHble 3Tansl MUKpouHbekuu JJHK B npoHykieyc 3Urots! i noiayyeHus
TPAHCT€HHBIX MBIIIEH U CEIbCKOXO35HCTBEHHBIX JKUBOTHBIX Pa3HBIX BHJIOB.

71.  IlepcreKTUBBI HCIOIB30BAHUS TPAHCTEHHBIX KUBOTHBIX ISl TTOBBIIICHHS
3(PEKTUBHOCTH CENEKIIMOHHOTO MpoIiecca

72.  Bunel pa3MHOXEHHUS )KUBOTHBIX.

73. bruonornueckre 0COOEHHOCTH PAa3MHOKEHHUS CEITbCKOXO03IMCTBEHHBIX KUBOTHBIX.
74. OcHOBHBIE IPUHLUIIBI BOCIIPOU3BOJCTBA KPYITHOT'O pOraToro cKoTa

75. MeTo1pl OTICHKH TIJI0JIOBUTOCTH KOPOB

76.  T'opMmoHaibHas peryJysuus MOJI0BOH QYHKIIMH KOPOB

77.  3HaueHHe HMCKYCCTBEHHOTO OCEMEHEHMsS MM €ro BIIMSHHE HAa TEHETHUYECKHH mporpecc
HOITY JIALUH

78.  Tlomydenue, olieHKA M XpaHEHHUE CIIEPMBI

79.  OcHOBHBbIE 3Tarnbl TEXHOJIOTUU TPAHCIIJIAHTALUK SMOPHUOHOB.

80.  llenmm nmpuMeHEHUs TPaHCIUTAHTAIIMHA YMOPHOHOB.

81. OcHoBHbIE TpeOOBaHMsI, IPEIbIBIAEMbIE K JOHOPAM IIPU X OTOOpE.

82. MeTo/1bI OTICHKH 3MOPHOHOB.

83. Crioco0bl XxpaHeHHsI SMOPHOHOB.

84.  BnmsHue IMMYHHOH CHCTEMBI JOHOpPA M PeUITMEHTa Ha ()()EKTUBHOCTh
TPaHCIUIAHTALUU SMOPHUOHOB.

85.  OCHOBHBIC ATaITbl OILUIOIOTBOPESHHUS OOLIUTOB iN VItro.

86.  CyuHOCTh KamnauuTaluy CriepMHUeB

87. Mertoasl onpeeneHus 1mojia paHHUX SMOPHUOHOB.

88.  Merobl NOMyYeHUS UACHTUYHBIX MOHO3UTOTHBIX OJIM3HELIOB.

89.  Xpanenwue noia0BHHOK SMOpHOHOB. [Iporiecchl, mporcxoasIre Ipy EPBUIHOM U
BTOPHUYHOM XMMEPH3ME.

90.  MeToaBI NOTYYCHHUST XUMED.

91.  IlpakTHuecKoe UCHOIb30BAHUE XUMED, UX 3HAUCHHE JJIs )KUBOTHOBO/ICTBA.
92. OmnpenencHue U PeryJIsius mojia

93. OmofoTBOpeHUEe SHIEKIETOK in Vvitro



Ta6smua 11 - Kputepuun oneHKM CGOPMHUPOBAHHOCTH KOMNIETEHIIUMA

Koz 1 HauMeHOBaHMe MHAMKATOpPA JOCTHXKEeHUS
KOMIIETeHII MU
(4acTu KOMIETEHLIUH)

KpuTtepuu onieHuBaHUsA
chopMUPOBAHHOCTH KOMIIETEHIIMU
(4acTu KOMIIETEHLIUH)

Ha 6a30BOM YPOBHE

COOTBETCTBYET OL|eHKe
«yZ0BJaeTBOpPUTENBbHO» 50-64% OT
MaKCHUMaJIbHOI0 6aJiia

I[IKoc-1

UJ-1 nKoc-1 3HATh: BuoJsiorMueckde M XO3IHCTBEHHbIE

O0COGEHHOCTH  pPa3HBIX  BHAOB  CEJbCKOXO3AWCTBEHHBIX
MHUBOTHBIX.
UJA-2 n1nKoc-1 YMeTb: [lo/b30BaThCc  3JIEKTPOHHBIMH

MHGOPMaLlMOHHO-aHAJIUTUYECKUMH pecypcaMH, B TOM YHCJIe
npodUIbHBIMU 6azamMu JIAHHBIX, NpOorpaMMHBIMU
KOMIIJIEKCAMH TIpU c6ope HCXOAHOM HHPOpMALMM U INpPH

pa3paboTKe TEXHOJOTMH  COAEPXaHWUS M  pa3BeAEHUS
CeIbCKOXO03ACTBEHHBIX YKUBOTHBIX
UA-3  nkoc-1  BuageTb:  Kourtposb  peanusanuu

paSpa6OTaHHbIX IJIAHOB MW TEXHOJIOTHUH COAEpPXKaHUA U
BOCITPOMU3BOACTBA CeJIbCKOX035IUCTBEHHBIX }KUBOTHBIX

3HaeT OCHOBHble TeOpeTHUYeCKHe
NOJIO)KEHHUSA M3y4aeMoro Kypca;
npu OoTBeTax JOIlyCKaeT
MaJIoCyllleCTBEHHble NOTPELIHOCTH,
HCKaXKeHUs JIOTUY€eCKOU
10CJIe;0BaTEeJIbHOCTH npu
M3JI0KeHUH MaTepualla, HeTOYHYIO
apryMeHTaluIo TeopeTHYeCKUx
NOJIOXKEHUU Kypca; BJaJieeT
OCHOBHBIMHU NpUHLUNIAMU
yIpaBJeHUs  TexXHOJIOTUYeCKUMU
npoueccaMu B KOHEBOJICTBE.
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