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. HavmeHoBaHue
No KonTpomnupyemsblie pasnenbl (TeMbI) KOHTPOJIUPYEeMOU OLEHOTHOTO
/1 IOVCIIATIIIMHBI KOMIIeTeHI[UN
. CpelCTBa
(wnu eé JyacTu)
. MornexynsipHO-TeHeTHYeCcKre MeTo OIIK-1 Tect, cobeceiobarme,
- bl
YIp A KOHTpOJIbHasl paboTa
JIMarHOCTHUKU.
2 OIIK-1 Tecr, ,cobecenoBanue
BunoBas vneHTUbUKaALINS. BBICTYIUIEHUH],
KOHTpOJIbHAsl paboTa
. | OIIK-1 Tecrt, cobecenoBaHnue,
3 Obecneyenrie 6€3011aCHOCTH MUILEBON &
KOJUIOKBUYM,
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KOHTpOJIbHAsI paboTa
4 MorsiekysnspHO-TeHeTU4e CKUM OIIK-1 Tecr, cobecenoBanue,
MOHUTOPUHT OMOTEXHOJIOTUYeCKUX BBICTYTUIEHHA
HpOIIECCOB KOJIJIOKBUYM
5 [TomroToBKa K 3a4eTy OIlK-1 Bormpocsi k 3adety




TEKYIIUU KOHTPOJIb YCIIEBAEMOCTHU
Kadenpa BeTeprHapHOU IreHETHUKU U OMOTEXHOJIOTUU

BOHpOCbI IJI1 TIOATOTOBKHU K ITPAKTUYECKUM 3dHATUAM
110 JUCHUILIMHEe MOJIEKVJISIDHO-FE‘HETI/I“IE‘CKI/IE HCCJIeJOBAHHUS B OMOTEeXHOJIOIUH

Paspnen 1. MonekynspHo-zenemuueckue memodsl 0uazHOCMUKU.
Pazpen 1.1. HayuHble ocHOBbL MONeKyAApHO-2eHeMu4eckux mMemoodoB uccnedoBanuii
1. Hay4Hble NpHUHIUIIBI, HA KOTOPBIX 0A3UPYIOTCS MOJIEKYJISpHO-TeHeThdeCKre MeTO/IbI.
OcHOBHBIe HalIpaBJIeHUsI ¥ MeTOJIbI MOJTy4YeHUs] GparMeHTOB HYKJIKMHOBBIX KHCJIOT.
MorekysisipHble KOHCTPYKIIMM Ha OCHOBE MOJIeKYJI HYKJIEMHOBBIX KUCJIOT.
Crioco6bl pa3pyl1iieHus: TKAaHel U KJIeTOK.
Mertonp! BeisiBieHus JJTHK
OcHOBHBIe HalpaBileHusl ¥ MeTofibl IoTydeHus ¢pparmenToB JJTHK.
[Tomumopdusble caiTel pectpukiuu. I 1JIPd-ananus.
CucTeMbl JeTeKINH.
Hcnionb3oBanue 3ekTpodopeTUdeCcKrUX MeTOJIOB IUIsl aHAIN3a YUCTOTHI U U3yUeHUs
GUBHKO-XUMUYECKUX XapAaKTEPUCTUK OMOMOJIEKYIL.
10. DnekTpodoperrndeckre MeTobl. JaeKTpodopes B reiisx.
11. Onexrpodopes B npucyrctBuu J1J1C-Na. M3oanekTpruyeckoe GboKycUpoOBaHUe.
12. IsymepHbIii anekTpodopes. KanwsipHeiii anekrpodopes
13. PamroakTUBHBIE CHCTeMBI MeYeHUS.
14. HepaiioM30TOMTHBIE METKHU.
15.'eanag nquarnocruka. JIHK nuarHocrtrka 3aboeBaHHM.
16. Ilepeunciute otauuust JIHK-1UarHoCTUKY OT TPagUIMOHHBIX 0AKTepHUOIOTHYeCKUX
MeTOJIOB UCCJIefJOBaHUSI MUIIEBOTO ChIPbsI M ITPOAYKTOB.

LCONOUN NN

Paspen 1.2. 'ubpuansanuoHHbIe MOJIEKY/ISIPHO-TeHETHYEeCKHE MeTOIbI

1. .Twubpunuzarus CKPUHUHT C TIOMOIILIO THOPUAN3AIIUM.
30H/1bl HA OCHOBEe HYKJIEMHOBbIX KMCIOT. [ mbpuausaus ¢ JJHK-3oa1aMU.
Bupocnenuduyueckue 3oH1b1 415 uaeHTUudrkaiuu JJHK pacrenuii v >KUBOTHBIX
brot-rubpunuzaiiys no CaysepHy, ruOpuan3anus in situ
[TpumeHeHue OIIOT-rUOPUIM3ALIAY 1UIsI U3ydeHUs O0sie3Hel >KUBOTHBIX.
CaysepH-6nortunr. Ho3epH- 1 BecTepHOJIOTTUHT. .
I'enomuas maktunockonus. Meton «JIHK-ormeuaTkoBy.
MorekysisspHOe CKaHUPOBAaHWE U3BECTHBIX MYTaIIUi.
9. Yro Takoe 6UOCEHCOPHI?
10.  Kakue coemvHeHus SIBISIIOTCS OMOMaTepHaioM Jijisl TTOTy4yeHus: 0M0CeHCOpOB?
11. PacckaxkuTe 0 MPUHITMIIAX KOHCTPYHUPOBaHUsI OMOCEHCOPOB.
12.  Kaxkue Tunel 6moceHCcOpoB Haubosiee HIMPOKO IPUMEHSIOTCS B GHOTEXHOIOTHH?
13. Kakue BUJIbI MUKPOOPTaHU3MOB UCIIOJIb3YIOTCS /ISl CO3[jaHus1 610 CeHCOpOoB?
14. Yto Takoe 6MOYMT M JIJIS1 Yero OH MpeHa3HauYeH?
15. IlepeuncnuTe U 0XapaKTepu3yiTe pa3HOBUAHOCTU OMOYMIIOB.

PN AN

Pazpgen 1.3. Metoasl MoJIeKyJISIpPHO-TeHeTHYeCKOM [HMAarHOCTUKH Ha OCHOBe
amMIiMpuKanun

1. IIpunnun metopa I[P, TeopeTtndeckrie OCHOBBI.

2. Bupwl ammudukaropoB. Bunbl JIHK-nonmumepas. dANTP. [Ipaiimepsr s [TLP.



©CEN® v A

Bapuantst noctanoBku [1LP: rue3ngnas ITHP, TP ¢ rubpuau3aoHHOM ieTeKIren ¢
WICII0JIb30BAaHUEM 30H/I0B, Me4YeHbIX (IIF0OPeCIIeHTHON MEeTKOMU.

[ILIP B pexxuime peajibHOTO BpEMeHH.

MysbrunnexkcHas [TIP.

Ocob6ennoctu nnocranoBku I 111P-ipu nerexnivy PHK-Brpycos.

Atomatuueckue [111P-ananu3atopsbr.

Ommmbku, BO3ZHUKAIOIME HAa Pa3IMYHbIX 3Tanax nocrtaHoBku [111P.

[IpyHIMD 30HUPOBaHUS NIPU NIPOBeIeHUH pa3nudHbIX dtanos 1P,

10 [IpaBusna npobonoaroToBku npu nposenenuu [111P.

11.
12.
13.

.CoBpeMeHHble MOIUPUKAIIMY TTOTMMEePa3HOU 1IelHOM peaKIiu.
[TetneBas nzorepmuyeckas ammmndukanus JJHK u PHK (LAMP u RT-LAMP)
[Tpuniun metonoB LAMP u RT-LAMP

Pasnein 1.4. CoBpeMeHHbIe BO3MOKHOCTH CeKBeHUPOBaHHUSI.

1.

LN~ NDN

—
)

11.

12.

[TokazaHus K MPOBeJIEHUIO aHAIM3a C MTOMOIIIbI0 MeTOJIa CeKBEeHUPOBAHUSI
CexBenunpoBanue nocienoBarenbHocter JIHK. [Ipobomnoaroroska.
CekBeHMpOBaHWE HYKJIEMHOBBIX KUCJIOT. OCHOBHbIE IPUHIIUIIBI. JTaTIbL.
ObopynoBaHue, IpUMeHsieMoe NP CeKBeHUPOBAHUM.

«bubmuorexkn» JTHK.

[TepBuuHbIe TaHHbIE CEKBEHUPOBAHUSI.

ToYyHOCTDb pa3IUYHBIX METOIOB CEeKBEeHUPOBAHMUSI.

[TonHOE cekBeHUpOBaHKEe reHOMa.

CoBpeMenHble MoJMbHKAIINKU CeKBeHMPOBaHHUs. CeKBeHHpPOBaHMe HOBOTO
nokosieHus1 (NGS— NextGenerationSequencing).

. HoBrle METObl CeKBEHHMPOBdAHHA: BbICOKOIIPONU3BOAWUTEJIbHOE ITMPOCEKBEHOPOBaHHe,

IIUKJIMYeCKoe, JIMra3Hoe U II0JTyIIPOBOTHUKOBOE CeKBeHHPOBaHUe, CeKBeHUPOBaHKe Ha
MOJIeKYJISIDHBIX ~ KJIacTepaXx C MCIO/Ib30BaHHMEeM  (IIyOpeClleHTHO MeYeHHBIX
IpeJIIeCTBeHHUKOB.

Hogeiimne metons cekBenrpoBanus (Next-NextGenerationSequencing): TexHosorus
CeKBEHUPOBAHUSI OIHOM MOJIeKyJbl, CeKBeHHpPOBaHHEe eIUHUYHBIX MOJIeKysl B
peasibHOM BpeMeHH, CeKBeHUPOBaHMe depe3 HaHOIIOPHI.

JIoxxHOTIONOXKUTE IbHBIE U JIOXKHOOTPHUIIATeIbHble Pe3ysIbTaThl IPU CeKBeHHPOBAaHUM.

Pa3zden 2. BudoBasa udenmuguxauus.

Paspen 2.1. MosiekynsipHO-reHeTH4YeCKasi HAeHTUPHUKAIMSI BHI0OBOI0 COCTaBa ChIPbS

1.

=

Metonbl ompejiefieHUs] BUJIOBOTO ITPOMCXOXKAEHWsI MSICHBIX W PaCTUTEIbHbIX
VHT'PeJIMeHTOB, COAePKaIlIMXCsl B KOPMax, MUIIEeBbIX TPOIYKTax, MPOA0BOILCTBEHHOM
ChIPbe PAaCTUTEJIbHOTO, YKUBOTHOTO TTPOMCXOXKIAEHHS.

BunoBas nnentudukanus Ha ocHoBe aHanum3a JIHK.

Ananmuz VNTR- u STR-nonumopdusma

OmnpeneneHvie BUIOBOM TPUHAJIEXKHOCTH MSICHOTO ChIpbSi M BHJIOBOI'O COCTaBa
roToBOM npoaykiuu Mmetoaom ITIP.

.JKCIIpecc-MeToJi  OlpeJieJieHUsI  ChIpbeBOI'O  COCTaBa IUIST  YCKOPeHHOU
unentudukanuu suaocnenuuyHon JJHK kpynHoro poraroro ckora (Bos taurus)
JKCIIpecc-MeTo 1 oIpefielieHrs ChIPbeBOr0 COCTaBa JJisl yCKOPeHHOU WIeHTU(DUKAIINN
sunocrnernuduanon JIHK cBunbu (Sus scrofa).



7.

JKCIpecc-MeTo]l olipefieieHus ChIpbeBOI0 COCTaBa [ijis yCKOPeHHOM UJIeHTUPUKAIUU
Bunocnenuuunon JIHK kypurer (Gallus gallus),

8. Okcrpecc-mMetopi ompejielleHUs] ChIpbeBOI'O  COCTaBa IUIsl  YCKOPEeHHOM
nnentudukanuu sugocnernubuyunon JJTHK cou (Glycine max),

9. Okcmpecc-meToni  ompejielieHHs]  CHIPHEBOTO  COCTaBa IV YCKOpPeHHOMU
unentTudukanuu supocnenuduynon JIHK kykypyssl (Zea mays),

10. Okcnipecc-MeTo[i  ompeJiefieHUs]  CbIPbEBOTO  COCTaBa Uil YCKOpEeHHOM

nneHtTudukanny sugocnenudpuanon JJHK kaprodens (Solanum tuberosum)
11.'OCT 31719-2012

Pa3zden 2.2. I'enemuueckuii 6apkoduHe

1. MuroxonapuansHas JTHK.
[TonsTtue renetndeckoro 6apkoaunra (DNA Barcoding)

3. Hayunble ocHoBbl JIHK-miTpuxkomupoBaHus, Kak MeToJja TeHeTUYeCKOU
uneHTUdUKAIIKS BUIOB.

4, Jrarbl TpoBefieHUs bapkoauHra. Mcronmbs3yeMoe obopymoBaHue. Bo3aMoXKHOCTH.
[TepcnexTuBBI MeTOIA.

5. JIHK-6apkon. ['enernueckrie Mapkepbl pacTeHWH, >KUBOTHBIX, T'PUOOB,
WCII0JIb3yeMble B HapKOJuHTe.

6. IIpakTmueckoe npumMenenuve J[IHK-6apkoivHra B BUIOBOM UAeHTUDHKAIIUN.

7. 3Hauenue u Bo3MoxHocth JIHK-GapkonuHra B BeTepuHapHO-CAHUTapPHOMN
JKCIIepTu3e.

8. Orpanunuenune metoga DNA Barcoding

Pazpnen 3. Obecneuenue 6e3onacnocmu nuweBoii npodykuuu uz 'MHU.

Pazpnen 3.1. I'enerndeckn MoguduIpoBaHHOe ChIpbe

1.
2.
3.

10.
11.

12.

1.
2.

JTHK-TexHONOrMM B IpOU3BOACTBE IPONYKTOB ITUTAHUSL.

['eneTryecku MOIUPUIIMPOBAHHBIE UCTOYHUKY TTUIIA

C Kkakoll 1elpl0 4allle BCero IPOBOJSATCS TeHeTHYecKhe MOIUPHUKALUU
CeIbCKOX035IMCTBEeHHBIX PACTeHUM?

['enHas MHXeHepusl paCTeHUHN.

[IpuBenuTe TmpuMephbl MpHOOpeTaeMbIXx pacCTEeHHUSMU B pe3yibraTe TpaHCreHe3a
CBOMCTB.

CoBpeMeHHbIe TeXHOJIOTUY TeHHON WHXeHepPHUH.

MorsiekymnsipHOe KJIOHMpPOBaHKe. BeKTopHble CUCTeMBbI

Kakoii Meton mosydyeHUs] TpaHCTeHHBIX OPTaHU3MOB Yallle BCero MCIOJIb3yeTcs AJis
noyuenus: ['M-pactenuii?

Kakwue Busibl 'M-pacTenuii 3aHUMAIOT B MUPe HaubOJIbIINe TTOCeBHbIe TIIOMIA I ?
Kakumu BO3MOXHBIMU PUCKaMH COITPOBOXKAAETCS ITMPoKoe pacrpocTpaHenyue [MO?
CpaBHHUTe 3aKOoHOJIaTeIbHOE peryirpoBaHre MapkupoBkd ['MU crpan EC, CIIA u
Poccum.
Kakue cTpanbl Mupa uMeloT Haubojiee jubepaiibHOe B oTHoieHud ['MU muiu
3aKOHOJIaTeIbCTBO?

Pa3pgen 3.2. Ouenka 0e3onmacuoctu ¥ kadecrsa ’'MMN.
[TummeBast TOKCMKO-TUTHEHUYeCKasl OlleHKa TPAHCTeHHBIX KYJIbTYP.
JIpHUHITUI KOMIIO3UITMOHHOM 3KBHUBaJIEHTHOCTH.
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Hccnenosanue nuiieBo 6e3onacuocta I'MHU.

Tokcukonoruyeckas 6€301acHOCTb, B TOM YKCJIe TeHOTOKCUYHOCTb.
.JakoHOmaTellbHbIe  aKThl B O0JIACTM  HMCCJIEeIOBaHUS  TeHHO-WHXXeHepHO-
MOTUPUITMPOBAHHBIX OPTraHU3MOB.

Metoyky NpoU3BOAICTBA 3KCIIEPTU3 (MCCIleJlOBaHUM) OMoyIornyecKkor 6e30nacHOCTH
reHHO-UH)KeHepHO-MOIUPUITMPOBAHHBIX OpraHU3MOB, WCITO/Tb3YeMBbIX hif) 61
MIPOU3BOJICTBA KOPMOB U KOPMOBBIX JI00aBOK J1JIsl >KUBOTHBIX

[Ipuka3 MunucTepcTBa cebCcKoro xo3sucTBa Poccuiickoit @epepanuu ot 27.03.2020
r. Ne 160.

7.MeToouku MIPOM3BO/ICTBA 3KCIIepTHU3 (uccnenoBaHUi) OUOJIOTUYeCKOH
6e301aCHOCTH FeHHO-UHXeHepPHO-MOJUUIIMPOBAHHBIX OPraHU3MOB, HCIIOJIb3yeMbIX
TSl IPOM3BO/ICTBA JIEKAPCTBEHHBIX CPEJICTB Il BETEPUHAPHOTO IIPUMeHeHU .
[TPUKA3 Mun CX P® ot 28 dpepans 2020 roma N 92.

Pa3zoen 4. MonekynapHo-eeHemu4eckuii MOHUMopuHea npou3zf6odcmbBenHsix npoueccob
4.1 MonexkynsipHO-TeHeTU4eCKHIl KOHTPOJIb (PHTONATOreHOB

1.
2.
3.

9

8.

9.

PuTonaToreHHble MUKPOOPTaHH3MBI.

Kitaccnueckye MeToib! onpefiesieHust (PUTOIIAaTOTeHOB

dutonatoreHsl BUPYCHOW, OakTeprajgbHOM, TI'PUOHOU IPUPOABI, (PUTOILUIA3MEI,
HeMaTo/Ibl.

['eneTnyeckast xapakTeprCTHUKa PUTOINATOIeHHBIX MUKPOOPTIaHU3MOB.

['eHeTryeckuii KOHTPOJIL 0Opa30BaHUs 3K30II0IMCAXapUIOB, PeryysIus CUHTe3a.
‘TokCHHBI MUKPOOPraHU3MOB. XapaKTepUCTHKA CIIelIMPUIeCKUX U
HecnenupruieCKUX TOKCUHOB.

TokcuHbl GakTeprii U MeXaHU3MbI UX JIeWCTBUs. [eHeTHMUeCKuil KOHTPOJb CUHTe3a
TOKCHUHOB.

Hcnonbs3oBanue MOJIeKYJIIPHO-TeHeTUYe CKUX MeTOJI0B I COPTOBOM
WIIeHTU(PUKAIIMNA U YCKOPeHHOW TUarHOCTHKHU JIaTeHTHBIX POPM (PUTOIIATOTeHOB.
MornekynsipHO-TeHeTH4ecKasl AMarHOCTUKA KApaHTUHHBIX PUTOIIATOI'eHOB.

10. MeTonibl MOJIEKYIISIPHO-TeHeTHYe CKOM UIeHTUPHUKAITMKA U TeHOMHOTO MojiuMopdusMa

IIJIOJIOBBIX KYJIBTYP.

Pasnen 4.2 I'eHeTnueckue MeTOIbI JUArHOCTUKHU BO30yaUTe e HHQPEKITHOHHBIX
3a00/1eBaHHI Y KUBOTHBIX U B ChIPbe }KUBOTHOI'0 IIPOHUCXO0KIeHHUS

1.
2.

MonekysnspHO-TeHeTUYeCKre TeXHOJIOTUU 0OHApY>KeHUs] MUKPOOPTaHKU3MOB.
MoriekynsipHO-TeHETUYEeCKUe MeTO/Ibl JUAarHOCTUKU UWHGEKIIMOHHBIX Oose3Hei
»KHBOTHBIX

[TLP, kak 6a30BBIM METOJ IMATHOCTUKHY BO30OyauTe el nHGEKITMOHHBIX 3ab01eBaHuUM.
Kommepueckue nipeyioxxeHus!.

Hogefillive MeTonbl  MOJIEKYJISIPHO-TeHEeTUYeCKOW HWIeHTU(PUKAIMU  [1aTOTeHOB:
BBICOKOTIPOM3BOIUTESIbHOE CeKBeHHPOBaHUe.

MonekynsapHO-TeHeTUYeCKU TO/IX0[, B AMArHOCTHKe 3aboyieBaHUN BbI3BAaHHBIX
[IPOCTEeUIIUMHU.

OcobeHHOCTU TIpUMEeHeHUs! MOJIeKYJISIPHO-TeHeTUYeCKUX MeTOJIOB ISl aHaylh3a
MHKPOOHBIX COODIIIeCTB, B TOM YHCJIe B MHUIIEBBIX CyOCTpaTax.

JNHK-nuarsoctvka B KOHTPOJIE TUMUHAIIMKN MHOEKITMOHHBIX BO30yIuTeseH.



8.

9.

MOJIeKYJISIpHO-FeHeTI/I‘{eCKI/Ie HuccaiaegoBdaHud B 6HOT€XHOJIOFHI/IHPI/I OlleHKe Tyl "
OpPTaHOB IIpH 3a00J1eBaHHUSIX CKOTa U IITUIIBI.
MOHQKYHHPHO-FEHETH‘IQCK&H JUAT'HOCTHKA SMeEP/2KEHTHBIX ITUIIEBbIX IIdTOI'€HOB.

10.JTocToMHCTBA ¥ HEIOCTATKX PA3IMYHBIX METOJ/IOB UCCJIeJJOBAaHHSI MUKPOOPTaHM3MOB a

IUIIeBBIX CyOCTpaTax.

Pasnen 4.3 MosieKkyisipHO-TeHeTHYeCKHH KOHTPOJIb 3a nnpoaykiueii uz3 I'MO

1.

AN

N

11.

10.
12.
13.
14.

15.
16.

17

1 Metonb! onpesenienus U ouenka I'MU.

XHMHUUYeCKre MeTo/Ibl 00HapyXeHUsl FeHeTU4eCKU MOAU(PUIIMPOBAHHBIX UCTOYHUKOB
Xpomarorpadpuyeckre MeTojibl onpeaenenus ['MU

CrekTpockonuyeckue MeTofibl onipesienienus: ' MU.

HWmmyHonorndyeckre Mertonbl obHapyxenuss ['MU. HMmmyHodepmeTHBI MeTo.
OrpaHnyeHHs UCTIOJIb30BAHUSI.

Omnpenenenvie MonrMUIIMPOBAaHHBIX OeIKOB U (pepMeHTOB.
MorekyosipHO-TeHeTU4eCKHe MeTO/Ibl onlpesiesieHre TpaHcreHHou JTHK

JKkcnepTusa CTPyKTypbl pekomObuHaHnTHOM JIHK, BcTpoeHHOU B reHOM, B TOM 4uciie
MapKepHBIX TeHOB ¥ IIPOMOTEPOB.

O1ieHKa peryisiTOpHBIX IOCIe0BaTeIbHOCTEN.

.Onpenienienrie CTabOUIBHOCTH T'eHeTHUYeCKU MONUHUIIMPOBAHHBIX OpPraHU3MOB Ha

TPOTSDKEeHUU HEeCKOJIbKUX MTOKOJIEHUH C Y9eTOM 3KCIpeCCHUU T'eHOB.

OpraHu3zaiiys poBeieHus aHaJM3a 00pa3iloB MUIIEeBbIX TPOyKTOB Ha

MIPUCYTCTBHE FreHeTH4YeCKU MOIUUITMPOBAHHBIX OPraHNU3MOB.

Hcnonb3oBanue metonoB 1P nsist obnapyxenus ['MHA.

[Topsimok 3a6opa nipo6 111 ananusa ['MU mosiekysnsipHO-reHeTU4eCKUMU MeTOfaMU.
Cucremnl kauectBeHHoU [111P.

CKpUHUHIOBble MeTO[bl WJIeHTM(UKAIIMM TpaHCreHOB: BbisiBleHMe CaMV 35S
IIPOMOTOPA ¥ NOS TePMUHATOPA.

I'MO-cnettuduunsbiit meto [TIP.

Hopmarusasie aktel, B ooimactet [MO. .I'OCT 34150-2017

.METO,I[ I/II[eHTI/I(l)I/IKaI_[I/II/I I‘eHHO-MOI[I/I(I)I/II_[I/IPOBaHHbIX OpraHn3mMOB pPdCTHUTEJIbHOI'O

IMIPOUCXOXIEHHA C IIPpUMEHEHHEM OHOJIOrMYeCKOIo MUWKpPOYHUIIA.

Kpurepuu onenku:
- OlleHKa «OTJIMYHO» BBICTABJISIETCS MAaruCTPaHTy, eciii oH oTBedaeT Ha 90-100% ot

ob111efi CyMMBbI BOTIPOCOB;

- OIleHKAa «XOpOIIIO» BBICTABJISIETCSI MaruCTpaHTy, ecid oH oTBedaeT Ha 80-90% ot

00111elf CyMMBbI BOTIPOCOB;

- OlleHKad «YyJOBJIETBOPUTEJIbHO» BbICTABJIAETCA MAT'ICTPAHTY, €CJ/IM OH OTBEeYdeT Hd 70-

80% ot 0b111eii CyMMBbI BOIIPOCOB;
- OIleHKa «HEeyJJ0BIeTBOPUTEIbHOY» BBICTABJISIeTCSI MAarCTPAHTY, €CJIM OH OTBeYaeT MeHee,
yeMm Ha 70% oT 00111eii cyMMbI BOIIPOCOB



®I'BOY BO HOBOCUBUPCKUI T'AY
Kadenpa BeTreprHapHOM reHETUKU ¥ OMOTEXHOJIOTUU

Tembl BBICTYILUICEHUH
0 [uciuIUiMHe MoneKyrnsipHO-TeHeTHYeCKre UCCIe[IoBaHUs B GUOTeXHOIOIUU

1 Boinenenue JIHK, eé cunre3 u pectpukius. Jnekrpodopes.

2 Beny1iue MeTosibl ieTeKIMy My Talldi

1. I'eHeTHuYecKre aBTOAHAIM3AaTOPbl PA3JINYHBIX THIIOB.

2. CoBpeMeHHBbIe 1po6yeMsl BHeJIpeHUs reHeTU4eCKUX aBTOMAaTHUYeCKUX

aHAJIUTUYECKUX CUCTEM.

IlepcriekTuBbI IONTyYeHUs MUIIEBbIX BelllecTB U BAB mMeTogamu 6M0TexXHOIOTHH.

['eneTnyecku MogupUIIMPOBaHHbBIE TPOYKTHI.

Hcnons3oBanve B 6uorexHosnorun pexkoM6uHaHTHBIX JIHK kak Hay4HO-HOBOTO

MeTofia UCCIIe[IOBAHUS U ITPOU3BOJCTBA POIYKIUH CeJIbCKOTO X031 CTBa.

TpaHcrennble pactenus. [ eHHast UH)XeHepHst U Griopa3Hoobpasue.

[IumeBble TPOOYKTHI U OKPY Katolias cpefa.

Be3ornacHOCTh 1 3K0JI0rMYeckasi YuCToTa.

9. CenbcKoX035MCTBeHHAs OMOTEXHOJIOTHSI M «TOPU30HTAJIbHBIN [1epeHOC TeHOB.

10. [Ipuponnsie mexanuamsl ['TII. OnacHoctu I'TIT.

11. 9Bomtonust. I'M mrrammbl. Pucku 1 6e301macHOCTb UCTIOIb30BaHUSI MUKPOOPTaHU3MOB.

12. TIponoBonbcTBeHHAs! 6€3011aCHOCTb Kak 3KOHOMUKO-TIPAaBOBast KaTeropusl.

13. ®enepanbHbiii 3ak0oH "0 KayecTBe ¥ 0€30MACHOCTU MUIIEBbIX MTPOTYKTOB" .

14. TocynmapcTBeHHOe  peryjidpoBaHWe U obecliedeHHe  MPOJIOBOJILCTBEHHOM
He301acHOCTH.

15. Menuko-6uonorudeckre TpebOBaHMSI K KadyeCTBY IIPOIOBOJIbCTBEHHOIO ChIPbSl U
IIUIIEBbIX IPOAYKTOB.

16. Iloka3aTenu KauecTBa MUILEBLIX CUCTEM.
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17. Dxosoruueckue, MeJIUKO-0HOJIOTHYeCKUe, COIMAIbHO-3KOHOMHYeCKUe U
TEeXHOJIOTUYeCKHe MPoOJIeMbl palMoOHAILHOTO, ONTHUMAILHOTO U (QYHKIIMOHAIBLHOTO
[IUTAHUS.

Kpurepuu onenku:
- OlIleHKa «OTJIMYHO» BBICTABJISIeTCS MIUCTPAHTY, eCJIM OH packpbiBaeT Temy Ha 90-100%;
- OIIeHKA «XOPOIII0» BBICTAB/ISIETCS] MAarKCTPAHTY, ecyId OH pacKpbiBaeT TeMy Ha 80-90%;

- OIIEHKAd «YOOBJIETBOPHUTEIIbHO» BbLICTABJIAETCA MAI'MCTPAHTY, €CJIM OH PACKPBIBAET TeMy Hd
70-80%.



®I'BOY BO HOBOCUBUPCKUI T'AY
Kadenpa BeTreprHapHOM reHETUKU ¥ OMOTEXHOJIOTUU

Bonpocs! k KOJJIOKBHyMaM
IO IMCIMIUIMHe __MoreKyiisipHO-TeHeTHYeCcKyie MCCIIe/IoBaHs B GUOTeXHOIOTUY

1. OcHOBHBIe IPUHIUIIBIL, HA KOTOPBIX 0a3UPYIOTCS MOJIEKYJISIPHO-TeHeTUYeCKre
MeTO/Bl.

AMIIMMPUKAIMOHHBIE MOJIEKYJIIPHO-TeHeTHYeCKHUe MeTObl JUAarHOCTUKU
['mbpunr3anoHHbIe MOJIEKYJISIPHO-TeHeTUYeCKHe METOIbI JUAarHOCTUKU
Krnaccudeckue MeTonpl CeKBeHUPOBAHUSL.

HoBrle MeTO/IBI CEKBEHUPOBAHUSL.

Hogetimve MeTopl CeKBeHUPOBaHUS.
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BunoBass  mosiekysisspHO-TeHeTH4ecKass —~ UJIeHTUHUKAIUsl  MPOJAYKTOB  y0osi
CeJIbCKOXO3SMCTBeHHbBIX KUBOTHBIX W ITTUITHI
8. BupoBasi MoJieKyJispHO-TeHeThu4ecKasi ujieHTUdHKaIlus MpOAYKTOB PaCcTUTEIbLHOTO
MIPOUCXOXKAEHUS
9. MynbTUIUIeKCHAs HHK-unentudukarms BUIIOBOTO MIPOMCXOXKAEHUSI
>KUBOTHOBOYECKOM MTPOJIYKIIMU U POAYKIIMHA paCTeHHEeBOJICTBA.
10. BerepyHapHO-CaHUTapHBIN T'eHETUYEeCKHUM KOHTPOJIb IIPU BUPYCHBIX 3a00JIeBaHUSX,
neiiko3e KPC.
11. MeTozib! IMarHOCTUKM 30JI0TUCTOIO CTApUIOKOKKA U COIYTCTBYIOIIUX UHPEKIUN
H6akTepuaNbHON ¥ BUPYCHOM ITPUPO/IBI.
12. TenetTnuecku MoauUIIMPOBAHHBIX COPTA PaCTEeHUM.
13. IIpomykThl, B KOTOPBIX 4allle BCero MoxkeT BcTpeTuThes [MO:
14. CeotictBa I'M cou u mpou3BogHBIX (000OBI, MOJIOKO, MyKa);
15. Ocobennoctu I'M kapToders 1 ero nMpou3BojiHble (YUIIChI, MyKa, KPeKephl, Cyxoe
ope u T. [1.);
16. Xapakrepucruka ['M KyKypy3bl ¥ IPOAYKTHI U3 Hee (MyKa, YUTIChI, MacJlo,
KpaxMa’ll, IoT-KOPH, KPYTIa);
17. I'M kabayku ¥ MPOAYKTbI, U3TOTOBJIEHHbIE U3 HUX;
18. IIprobperaembie npusHaku ['M TOMaToB ¥ NPOAYKTHI, IPOM3Be/leHHbIe U3 HUX
(macra, coyc, mope, KeT4ymn);
19. KauecTBo nogconmHeyHoro Macia u3 I'M copToB MOJICOJTHEYHUKA;
20. T'M mnieHuIa ¥ pa3iuyHble xje000yI0uHbIe U3/IeNus U3 Hee;
21.'M caxapHas CBekJla U caxap U3 Hee;
22.I'M MOpPKOBb U POAYKTHI, B KOTOPBIX OHA ITPUCYTCTBYET;
23.Copra ['M puca v npoaiyKTsl, Il U3rOTOBJIEHUS] KOTOPBIX OH UCHOJIb3yeTCs (YUIICHI,
XJIOTIbSI, MYKa);
24. BuisiBlieHHe paCTUTEIBHOTO Oejika B MSICHBIX, B TOM YHCJIe KOJIOACHBIX U3IETHIX.
25. BrisiBileHre HarypanbHOU U I'M com B MSCHOU NPOAYKIIUN.
26.'eneTriuecku MOIUGUIIMPOBAHHBIE TTPOJIYKTHI - OJTHO M3 JOCTHXXeHUN XX B.
27.T'eHeTrueckas U rurueHmuveckasl 0e3onacHoCcTbh I'M mpoiyKToB AJis 4esoBeka. \



28.1Ipo6nema oTaaneHHbIX OCIeACTBUM TpuMeHeHus ['MII.

29. MapkupoBka npojiyktoB u3 I'MHU

30. MeToz1 uaeHTUPUKALIMY FeHHO-MOIUPUIIMPOBAaHHBIX opranuaMoB (I'MO)
PacTUTEIbHOTO IIPOUCXOXKAEHUS C IPUMeHeHreM OUOJIOTUYeCKOr0 MUKPOYUIIa

31. Crerruduanble 30H]bI 1151 UIeHTUDUKAIIMM MAapKePHBbIX TeHOB

32. CnenipuuHble 30H/IbI JIs1 UAEHTUPHUKALIMY IPOMOTOPOB U TepMUHATOpoB I'M
BCTaBOK.

33. Metoz1 uaeHTUPUKALIUY FreHeTUYeCKU MOAUPUIIMPOBAHHBIX UCTOYHUKOB (I'MHU)
PacCTUTEJIbHOTO MPOUCXOXeHus Ha ocHOBe 1P u eé Mogudukanuii.

Kpurepuu ornenku:

- OIleHKa «OTJIMYHO» BBICTABJISIeTCS MarucTpaHTy, eciiv oH oTBedaeT Ha 90-100% ot
06111efi CyMMBbI BOTIPOCOB;

- OIleHKa «XOPOIIIO» BBICTAB/ISIETCS MaruCTpaHTy, eciiu OH oTBedaeT Ha 80-90% ot
00111eli CyMMBbI BOTIPOCOB;

- OIIeHKA «YJIOBJIETBOPUTEJIbHOY» BHICTABIISIETCSI MarCTPAHTY, eCJIv OH oTBeyaeT Ha 70-
80% ot 0b111eii CyMMBbI BOIIPOCOB;
- OIleHKA «HEeyJOBIeTBOPUTEIbHO» BBICTABJIsIeTCS MAarCTPAHTY, eCJIM OH OTBeYaeT MeHee,
yem Ha 70% oT 00111eit cyMMbI BOIIPOCOB



Temsbl KOHTPOJIBHBIX pa60T
110 JUCHUIUIMHE MoriekyIiIpHO-reHeTUIeCKrie MCCIIeJIOBAHMS B OMOTEeXHOIOTHH

1. Tectr—cucreMsl C UCIIOJIb30BAHUEM MOJIEKYJISIPHO-TeHeTUUeCKHUX MEeTOJIOB JIJIsl BbISIBJIEHUS
U wuneHTUGUKAMKM BO30yauTeneld UHGEKIIMOHHBIX 0Oojie3Heil KWBOTHBIX BHUPYCHOU
3TUOJIOTUH, 00ecCIedrBaIINX YCTOWYMBOe BeTepUHApHOe Oyaromojiyuvie U IOJIydYeHHe
MPOYKIIMU )KUBOTHOBOJICTBA BBICOKOT'O CAHUTAPHOIO Ka4eCTBa.

2. Tecr—cucreMsl C UCIOIBL30BAHUEM MOJIEKYJISIPHO-TeHETUYeCKUX MEeTOJIOB ISl BbISIBJIEHUSI
U uneHTHPUKAMK Bo30ynuTesneld MHOEKIMOHHBbIX O0jie3Hel >KUBOTHBIX OaKTepHasIbHOM
3TUOJIOTUH, 00eCIiedyrBaIINX yCTOWYMBOe BeTepUHAapHOe Oyaromnojiydve U I0JIydYeHHe
MIPOYKIIMU )KUBOTHOBOJICTBA BBICOKOT'O CAHUTAPHOIO Ka4eCTBa.

3. OKcIpecc-MeToJl OIpefielieHUs] ChIPpheBOTO COCTaBa /i YCKOPeHHOM uaeHTHUHUKAIUU
BupocnenuduuHor JTHK B cocraBe KOpMOB, ChIpbsi Ha BCeX 3Tallax ero nepepaboTKH,
TPaHCIIOPTUPOBKY, XpaHEeHMUSI.

4. Oxcrmpecc-MeTo[l omnpejlelleHUs] ChIPheBOTO COCTaBa Il YCKOPEHHOW WIeHTHUhUKAIUN
Bupocnenubuunor JIHK mnomydabprkaroB, TOTOBBIX NPOAYKTOB MHUTAHUS METOIOM
IIOJIMMEePa3HOU [eITHOW PeaKIuu.

5. TecT—cucTemMbl ¢ UCIIOIB30BAHUEM MOJIEKYJIIPHO-TeHEeTUUYeCKUX MeTOOB JijIsl POBeieHus
HIeHTUPUKAIINA U KOJIMYeCTBEHHOTO OTpeJle/ieHHsl KaXk/I0r0 KOMIIOHEeHTa.

6. TecT-cucTtemsl Jjis oripejieJieHUsI TeHeTHUYeCKU MOIUPUIIMPOBaHHbIX opranuaMoB (I'MO) B
ChIpbe, KOpMaxX, IUIIEeBOM MTPOAYKIIMU U OIeHKH UX 0e301aCHOCTH.

7. TecT—cucTeMbl C UCTIOJIL30BAaHKMEM MOJIEKYJISIPHO-TeHETUIeCKUX METOJIOB /ISl UCKITIOYeHUsI
danbcupUKaMM  HepeleNnTypHbIMA  KOMIIOHEHTAMM  PACTUTEIbHOTO M YXHUBOTHOTO
IIPOUCXOXKAEHUS

8. Cmnoco6s! gerexiuu npoaykroB LAMP/RT-LAMP

9. IIpeumymectsa LAMP/RT-LAMP niepen [IIP 1151 MosexysipHOM AMarHOCTUKA

10. ITocTreHOMHBIE TEXHOJIOTHH.

11. PacmmdpoBka HykiieoTUHOM nocinenoBarenbHocTH pparmenTos JJHK n PHK.

12. MeTopbl KOHCTPYHUPOBAHUS MTPOTYIIEHTOB OMOJIOTUYECKH aKTUBHBIX BellleCTB: CeJIeKIUs,
Metop] pekoMbuHaHTHBIX JIHK, rubpuaomnas TexHomorus.

13. JIHK-mapkepbl B ©3y4eHUH MMOPOJT CETbCKOXO3SIMCTBEHHBIX )KMBOTHBIX.

14. JIHK-mapkeps! B M3y4eHHH TIOPOJT KPYITHOTO POraToro CKOTa.

15. [IIP - umuramus ecrectBeHHOM peruvkanuu JIHK u mnosBossiomuyii 06Hapy>XUATh
equHCTBeHHYIO crieniubudeckyto moiekyny JIHK\PHK B uccienyemom o6pasiie.

16. Hcnonb3oBanue [P mis macmopTu3aiivyd >KWBOTHBIX, AUATHOCTUKU WHQEKITMOHHBIX,
reHeTU4YeCKUX 3aboyieBaHUM, BUIOBOM MAEHTHUUKAIIWN, TUAaTHOCTUKY MaTOreHOB B IHIIE U
reHeTU4eCKU MOOU(UIIMPOBAHHBIX IIPOAYKTOB.

17. Ucnonb3oBanue [P ayis nacrnopTy3aiiyu >KMBOTHBIX U BUJIOBOM UJIeHTUDUKAIINH,.

18. Ucnonb3oBanue [THP amsa quarHoctuku MHGEKITMOHHBIX, TeHeTU4YeCKUx 3abosieBaHuH.,

19. Ucnonw3oBanune IIIIP p1ig [WAarHOCTUKKA 1ATONeHOB B IIUINE W TeHeTHYeCKH
MOJIUPUITMPOBAHHBIX ITPOIYKTOB.

20. MonekynsipHO-reHeTHYecKasi UAeHTU(PUKAIMS (PUTOIIATOTeHOB.

21. Texnonornu 6uounnos JIHK-mukpouunel B 6MOTeXHOIOTUN

22. TlpenmMylilecTBa U HEJIOCTAaTKU T'eHeTUYeCKA MOAUDUIIMPOBAHHBIX POAYKTOB;

23. OreHka rokasarejieii kauectBa U 6e3omacHoctyd ['M nipomykuuu.

24. Texunveckuii permameHT TaMoXeHHOTO CO¥03a B oTHomeHn: ['M nponykium

25. MeTonbl OIEHKU TOKCAYHOCTM M MYTareHHOCTH TeHeTUYeCKd MONU(UIIMPOBAaHHOU
MIPOTYKIIHU.



26. M3yueHue ajyieKpreHHbIX U IMMYHOTEHHBIX CBOWMCTB ['M muileBbIX IPOAYKTOB,
277. Bnusinve reHeTM4eckd MOAMPUIMPOBAHHBIX PACTeHUM U >KUBOTHBIX HAa OKPYXKAIOIIYIO
cpeny,

Kpurepuu onenu:
- OIIeHKa «OTJIMYHOY» BBICTABIISIETCS MarMCTPaHTY, eCiii OH packpbiBaeT Temy Ha 90-100%;
- OIIeHKA «XOPOII0» BBICTABIISIETCS] MarCTPAaHTY, eCJId OH pacKpbiBaeT TeMy Ha 80-90%;

- OIIeHKA «Y/IOBJIETBOPUTEIbHO» BBICTABIISIETCSI MAarMCTPAHTY, €CJIM OH PaCKpbIBAaeT TeMy
Ha 70-80%.



TecToBbIe 3a7aHus IJIsI OIeHKH CPOPMHUPOBAHHOCTH KOMIIETeHIIHIA
I10 JUCIMIUIMHe MoreKyrsipHO-TeHeTUYeCKUe UCCIIeIOBAaHUS B OMOTeXHOJIOTHH

OIIK-1
1. K meromam skcripecc-AMarHOCTUKYU OTHOCSITCS: @) OaKTepHUOJIOTMYeCKuH;
6)ummMmyHOTIOOpecIieHIus; B) buosiorudeckuit; ) [1LP; 1) Bupycomorudeckuit.

BribepuTe eTMHCTBEHHYIO KOMOMHAIMIO, B KOTOPOW y4TeHbI BCe MTpaBUJIbHbIE OTBETHI:
1) a, 0;

2) 6, B;

3) B, T;

4) 0, 1;

5) a, I.

IIpaBunvHulii omBem: 4

2 Kako¥i 13 nepeynciieHHbIX METOJIOB OTHOCUTCS K KaueCTBeHHbIM MeTO/IaM JUAarHOCTHKHU:
1) II1IP B peasibHOM BpeMeHU

2) IMMyHO(pepMeHTHBIN aHaJIU3

3) OT-IILIP B peasibHOM BpeMeHU

4) mMmMyHOXpoMaTorpadpuIecKuii aHaIn3

IIpaBunvHblii omBem: 4

3 Il ycTaHOBIJIeHUs [10C/IeJOBaTeJIbHOCTH HYKJIEOTU/I0B B HYKJIEMHOBBIX KUCJIOTaX IPUMEHSIOT
MEeTOJ;:
IIpa6bunvhblli ombem: CcekBeHWpOBaHUe

4.TTo KakMM MapaMeTpaM MeTObl CeKBeHUPOBAHUSI OTJIMYAIOTCS IPYT OT APYTa:
1) metopp! ki1oHMpOBaHUs Moiekys JIHK

2) MeToqbl «pa3pe3anus» mosekyin JTHK

3) MeTofbl «YTEeHUs M0CJIe]OBAaTeIbHOCTH HYKJIeOTH/IOB

4) BCce nepeynciieHHbIE

IIpaBunvHblii omBem: MeTOMbI «YTEHUsD TOCIIeI0BAaTEIbHOCTH HYKJIEOTHIIOB

5. Kakue crioco0Obl1 ieteknuu ucronb3ytoT B Metogax LAMP/ RT-LAMP
1)renb-anexkrpodopes

2)oKpacka UHTepKaJIUPYIOIINM KpacuTeieM

3)BU3yallbHasl IeTeKIUr

4)usmepenuie GiryopecIieHITUY peakIMOHHON CMecH

5)Bce TepevyuciieHHble

IIpa6unshblii ombem: 5

6. Kakoit Buji(bI) 060py/1I0BaHHUs) UCIIOIB3YIOTCS BO Becex MeTosax: [P, MDA, cekBeHnpoBaHue
1) Bowep

2) anextpodopes

3) ammnurKaTop

4) KaMWUTSPHBIA CeKBEeHATOP

5) doTOMeTp roprU30HTANIbHBIN

6) aBTOMaTHYecKyre 103aTOpPbl

IIpa6unbhbiii omBem: 6



7 Boibepure u3 cnimicka komroneHTbl OT-IILP (Heckonbko BapuaHTOB):
1) npaiimMepsl

2) obparHas TpaHCKpUIITa3a (peBepTasa)

3) TepmocrabunbHas JIHK-nonumepasa

4) pecTpUKTa3bI

5) 6ydepHsblii pacTBOp

6) arapo3a

IIpaBunvhblii ombem: 1,2,3,5

8 BribepuTe u3 cricka kommoHeHThl RT-LAMP (HeckonmbKko BapuaHTOB):
1) BHenIHMe NIpaiiMepsl

2) obparHas TpaHCKpUIITa3a (peBepTasa)

3) Bst JIHK-nmonrmepasa

4) BHyTpeHHHe TIpaiiMephbl

5) 6ydepHsblii pacTBOp

6) neTyieBble IpariMepbl

IIpaBunvhoblii ombem: 1,2,3,4,5,6

9 Jlsist paboThI MosIMMepasbl B PeaKIIMOHHOM cpefie TOJKHbI TPUCYTCTBOBATD:
IIpa6unbHblii om6em: WOHBI MarHUs

10 [Ipubop, B koTopoM ocyuiectsisiercs [P —
IIpabunbhbili ombem: aMIuIMPUKaTOp

11 Vxaxwurte onucanue, kakoro stana [IIIP npuBeneno. HaunHaeTcs B MecTax nprcoeiMHe s
IpaliMepoB U NMPOTeKaeT B HANpaBJleHU! OT 5’ K 3’-koHIy HutH JTHK, T.e. B IpOTUBOMOIIOXKHBIX
IIpyT Ipyry HampaBileHusix. Peakius npoucxonut npu temmneparype okoso 72°C.

IIpaBunbhbiii omBem: 3 3Tarl 3JIOHTAIA

12 Peaxnusg snonranuu JIHK Haunnaercs:
IIpaBunvHblii omBem: B MecTaxX MPUKPeIUIeH!s paiMepoB

13 Jl51s1 BeISIBIIEHUS pe3yJIbTaTOB aMIUIA(PUKAIIAN TPUMEHSIOT (HeCKOJIbKO BApDUAHTOB):
1) anTUTeNa

2) criekTpodbOoTOMEpHrIo

3) renb-anekTpodopes

4) 30H7 ¢ ITyopeciieHTHOM MeTKOM

Ipa6unshbiii ombem: 3,4

14 J1nst KoHTpOJIS CenUIHOCTHA 0OHAPY>KEHHOTO MPOYKTA aMILTUDHUKAIIMUA UCTIOIb3YIOT:
Ipabunbhblii ombem: TMOpUIV3AIIMOHHbBIE 30HbI

15 Cmecs pe3okcunykiieo3unrpudocdaros B I11P...

1) no6asnsiercs st pyHkuronuposanus JJHK-nommepasst
2) ABIISIETCSI «CTPOUTEIIbHBIM MaTepuanomy aiis JJHK

3) KkaTanu3upyeT peaklMIo I0JIMMepU3alui

4) obecriedrBaeT yCJIOBHUS PeaKIuu



IIpaBunvHbiii omBem: 2

16 TlpyuarHaM# JIOXKHOIOJIOXKUTENBHBIX Pe3yJIbTaTOB UCCIeAOBaHUN Mpu ucnoiib3oBanuu MAHK
SIBJISIFOTCSL (HECKOJIbKO BApUAHTOB):

1) koHTaMUHAIMS OMOJIOTHYECKOT0 MaTepuasa Ha peaHaJINTUYeCKOM WM aHAJIMTUYeCKOM JTarie
2) KOHTaMHUHAIUS TOMellleHU U 000py1I0BaHUS JTaDOPaTOPUM aMIUIMKOHAMU

3) KOHTaMHHAIMsl PeaKTUBOB

4) KOHTaMUHAIMS PaCXOAHBIX MAaTePUAJIOB: HAKOHEYHUKOB, TPOOUPOK U IJIAHIIIeTOB

IIpaBunvHwiii om6em: 1,2,3,4

17 IlpyyrHaMM JIO)KHOOTPUIIATENIbHBIX Pe3yJIbTaTOB MCCIeJOBaHUM TpH HMcIojab3oBaHnu MAHK
SIBJISIFOTCSL (HECKOJIBKO BapUAHTOB):

1) HermpaBWIbLHBIKA BHIOOP MaTepHasia TaMITOHA 30H/a JIJIsi 0TOOpa IPOOI

2) TONMYeCKH HellpaBUJIbHBIN 0TOOP MPOObI

3) HempaBWIbHBIM BbIOOD Cpelbl [Jii TPAHCHOPTUPOBKU WIA XPaHeHUs] KIMHUYeCcKOoro,
61oI0ruuecKoro MaTeprana

4) HecOOTBETCTBHE TeMIIepaTypHOTO peXuMa U BpeMeHH TPAHCIIOPTUPOBKU WIM XpaHeHUs
KJIMHUYeCKOoro, OMOJIOrM4eckoro MaTepuasia

5) HapyIlleHHe TPOTOKOJIa BbieJIeHUs] HYKIeMHOBOU KUCIIOTHI

6) HecoOTBETCTBHe TeMIIepaTypHOTO peXXUMa M BpeMeHU TPAHCIIOPTUPOBKU WM XpaHeHUs
BbIJIeJIEHHOW HYKJIeMHOBOM KUCJIOTHI

7) UHaKTUBAIUs peareHTOB

8) HempaBUIIbHOE JTO3UPOBaHKE peareHToB

9) HenpaBUJIbHBIE PEXXUMBI aMITTUHKAIUN

10) myTanyuu B reHOMe BUpYCa B MecTaX, CoOoTBeTCcTByOmuX k/[HK, komiiemenTapHbpIM nipaiiMepam
WJTU 30HY

IIpaBunvhywlii ombem: 1,2,3,4,5,6,7,8,9,10

18 K meTtonam amMimmpukanyy HyKJIeMHOBBIX KUCJIOT OTHOCSTCS:
1) IT1IP-PB

2) OT-IILP

3) RT-LAMP

4) RT-SmartAmp

D) cekBeHMpOBaHHe

IIpa6unvhwiii ombem: 1,2,3,4

19 B ocHOBe nosiiMepa3Hoii 1eMTHOM peaKIIiu JIeXXUT IPOIece:
Ipa6unbhblli omBem: penvKauu

20.0OcHOBHBIM MeTO/I0M J1abOpaTOPHOTO MOATBEPKAeHNsI KODOHABUPYCOB SIBJISIETCSL:
IIpabunvhbiii omBem: [P pecriupaTopHoro obpasiia

21 Omnpepienenne HYKJIEOTUIHOM MTOCIe0BAaTeJIbHOCTH FeHOMa — 3TO:
ITpaBunbHblli omBem: ceKkBeHMpOBaHUE

22 MHorokpartHoe yBennueHue konuii JIHK nosmydatot metogom:
IIpa6unbhblii ombBem: aMmmUpUKAIUA HYKJIEMHOBBIX KHCIOT

23 Ilpaiimepsl — 3TO:
1) TepmocTabusibHble GbepMeHThI
2) KOPOTKHe UCKYCCTBEHHO CUHTe3UPOBaHHbIe OJIMTOHYKJIEOTHbI



3) «CTpOMTENBHBIM MaTepyas» Jijisi CuHTe3a BTopou meru JJHK
4) yuacrok JIHK, xoTopblit Heo6xoauMo aMIuIiUIIMPOBaTh

IIpaBunbhbiii omBem: 2
24) MuozokpamHoe y6eauuerue konuti /IHK — smo:

IIpaBunbhbiii omBem: amruAduKaIys

Kpurepuu onenku:

- OIleHKa «OTJIMYHO» BBICTABJISIETCSl MarCTpPaHTy, ecii oH oTBedaeT Ha 90-100% ot
o0111eii CyMMbI TeCTOB;

- OIIEHKA «XOPOIIIO» BBICTABJISIETCS] ACIIUPAHTY, eciii oH oTBedaeT Ha 80-90% ot obiiieit
CYyMMBI TECTOB;

- OlleHKa «Y/IOBJIeTBOPUTEJILHOY» BBICTABJISIETCS! ACIIUPaHTY, ecyid OH oTBedaeT Ha 70-
80% oT ob111eii CyMMBbI TECTOB;
- OIleHKa «Hey/I0BJIeTBOPUTEIbHO)» BBICTABIISIETCS ACIIMPAHTY, eCJIM OH OTBeYaeT MeHee, YeM
Ha 70% oT 00111eli CyMMBI TECTOB.



ITPOMEXYTOYHAA ATTECTAIIA
Kadenpa BeTeprHapHOU reHETUKU U OMOTEXHOJIOTUU

Bonpocsl k caade 3a4era
10 AUCIMIUIMHe MoreKynsipHO-TeHeTHYeCcKyie UCCIlefIoBaHus] B OMOTeXHOJIOTUH

1. OcHoBHBbIE MeTOMYECKHE TTPUEMBI, UCIIOJIb3yeMble B IIpollecce BblleieHus

6riomMoriexy.

MeTtonbl BbljieJIeHUs] HYKJIEMHOBBIX KUCJIOT.

Brigenenne JIHK 1 PHK 13 k1eTok KieTOYHBIX JTUHHH.

TexHurka npoBenieHys 371eKTpodope3a HyKIIeMHOBBIX KUCIIOT.

['opr3oHTaAIbHBIN U BepTHUKAIbHbIN 371eKTpodopes.

Jnexktpodope3 B arapo3HoM rejie. yeKTpodope3 B MOJTUAKPUIAMUAITHOM Tejie.

['mbpunn3aloHHbIe MOJIEKYJISIPHO-TeHeTUYeCKUe MeTOIbI.

Meton 6uounnoB. JJTHK-gumbl.

9. benkoBrble, KJIeTOYHBIE, TKAHEBLIE UMIIHI.

10. Yumbl Ha OCHOBe MaJIbIX MOJIeKYJI TpUMeHeHHe B OMOTeXHOJIOTHH.

11. O6m1as xapakTepyCcTHKa MeTo/la II0JIMMepa3HOU [IelTHOM peaKIvu.

12. Buawl JJHK-nomumepas. dNTP. I1paiimeps! agist TTLP.

13. MeTonbl CeKBeHMPOBAHUS, IpeuMylllecTBa W HeJOoCTaTku. HoBble M HOBeiIne
MeTO/Ibl CeKBEHUPOBAHHUHI.

14. Knaccuyeckue  MeTOAbl  CEKBEHHPOBAHHWS: CEeKBEHHpPOBAHHWE C  IOMOIIBIO
KallWJUISIPHOTO 3lieKTpodope3a ¥ MUPOCeKBeHOPOBaHUE.

15. [IpenmyiecTBa, HeflocTaTKy, orpanndenuss Metona JJHK-unenTrdurkanym BuoBoro
COCTaBa ChIPbSI.

16. Metonbl ormpefieJieHUs BUAOBOTO TPOUCXOXJIEHWSI B CbIpbe, I10J[BepraBIIeMCsI
TepMHUYeCcKor obpaboTke.

17. Skcnipecc-nerekius U unieHTudukanus ¢uronaroreHon [P B pexxume peanbHOTO
BpEMEeHH.

18. TecTroBble cucTeMbl 06HapY>KeHUsT GUTOMATOTEeHOB.

19. AxTyanbHble aclieKThl UIeHTUDUKAIIMK MUKPOOPTaHHW3MOB B THUIIEBBIX CyOCTpaTax.

20. MonexkysnspHO-TeHeTUYeCKre MeTO/Ibl IMarHOCTUKXA 0CO00 OMacHbBIX 3a00JIeBaHUM.

21.'enetnyecku MOIUPUIIMPOBAHHOE PACTUTENIbHOE ChIpbe

22. I'enetryecku MOAUPUIIMPOBAHHOE KUBOTHOE ChIPhe.

23. IIpogoBosbCcTBeHHOE (THIIleBOe) ChIPhE, moydeHHoro u3 'MO MukpobHoro
npoucxoxaeHus (bakTepui, IPOXK>Kel U MUlleJIMaIbHbIX TPHOOB).

24, Jluanm I'MO, mporiieiiiie ToCyJapCTBeHHYIO0 PeruCTpaIlHio.

25. IlpoaykThl, coep kariiye KUBbie TeHHO-MOIUDUITUPOBAHHbIE MUKPOOPTAHU3MbI

26. IIpoayKThl, OJTyYeHHbIe C UCTIOJIb30BaHHMEM FeHHO-MOAUPUITMPOBAHHBIX
MUKPOOPTaHU3MOB

27.11poaykThl coep Kaliie KOMIIOHeHThI, [TOJIy4YeHHbIe C UCII0JIb30BaHUEM FeHHO-
MOTUPUITUPOBAHHBIX MUKPOOPTaHHU3MOB

28. MonekysnsipHO-TeHeTUYeCKre MeTO/Ibl AUarHoCTUKU. ['M BcTaBok

29. Obecrnieuenure 6e30MaCHOCTH MUIIEBOM TpoayKiuu u3z 'MH.

30. ['eHeTHYECKMI KOHTPOJIb 3a MHUIIEeBOM npoaykimen nz ['MU.

31. Poccuiickas cuctema OlleHKH 6e30MaCHOCTH IUINEeBBIX TPOIYKTOB, COAEPsKaIUX
reHHO-WH)XeHepHO-MOJIUPUITUPOBAaHHbBIE OPTaHU3M

32. BunoBas unentTuduUKanus Ha ocHoBe aHaim3a JIHK

NP~ NDN



33. Bunocnenududeckue 30861 115 uaeHtTudukaimu JTHK.
34. MonekymnsipHO-TeHeTU4eCKUi KOHTPOJIb [TaTOreHOB
35. MonekymnsipHO-TeHeTU4eCKU MOHUTOPUHT IMPOU3BOJICTBEHHBIX ITPOIIeCCOB.

Kpurepun onenku

OcHOBHble KpUTEPUM OIleHKM 3HAaHUM 110 [WCHUIUIMHe: [TyOMHa, CHUCTeMaTUYHOCTb,
KOHKPEeTHOCTb, OCO3HAaHHOCTb, JIOTUYHOCTb U YeTKOCTb U3JIOXKeHUs, IIOJIHOTA U IIPOYHOCThL 3HAHUHN
IIPOI'PaMMHOI'0 MaTepuaila.
I'myomna - xapakTepusyeT OCO3HaHUEe CTY[IeHTaMH CBsi3ed MexX/y M3ydaeMbIMH O0ObeKTaMHu IpU
pelileHUH IPOO6IeMHOM CUTYalluK UCCIIeI0BaTeIbCKOr0 XapaKTepa.
CucreMaTuyHOCTh - IIpeAriojiaraeT I10CJIelOBaTeJIbHOCTb W JIOTMYeCKoe IIOCTpPOeHue BCeH
COBOKYIIHOCTU 3HAaHUU 110 U3y4aeMOU JTUCLIUIUIVHE.
KoHkpeTHOCTh - CBsi3aHa C yMeHMeM KOHKpDeTH3HMpOBaTb 3ajjady, IOJIb3ysCh 00O0OIeHHBIM
3HAHUSMU.
OCo03HaHHOCTB - BOCIIPUSITHE 3HAHUN B UX JIOTUYECKOM B3aHMOCBSI3H.
«3a4TeHo» BBICTABIISIETCs 00ydaroemMycs,
TBEpJO 3HAIOIIEeMy OCHOBHOM IIPOrpPaMMHBLIN Marepuajl; IpaMOTHO U IO CYIIeCTBY, U3JlaramiemMy
ero; BJajieollleMy HeoOXOAWUMBbIMU HaBbIKAMH W TpUeMaMH UX BbINONMHeHUs.; JlomyckaroTcs
HeTOYHOCTH (GPOPMYJIMPOBOK ¥ TEPMUHOJIOTUW, He3HAUYUTeIbHOe HapyllleHue I10C/IeJOBaTeJIbHOCTHU B
W3JI0)KEHUU IIPOrPpaMMHOI0 MaTepuaa.
«He 3auTeHo» mosrydaeT 0OydarolUICS, KOTOPBIM He 3HaeT 3HAYMTEJIbHOM 4acTH IPOTrpaMMHOI0
Marepuaa, Kak TeOpeTU4eCcKOro, Tak U MPaKTUYeCKOro; JOIyCKaeT B OTBeTe Ha BOIPOCHI I'pybbie
OLIMOKY; TIPU U3JTI0’KEHUH MaTepraiia OTCYTCTBYIOT JIOTUYeCKHUe B3aUMOCBSI3U MeX/ly IOHITUSIMU; He
OTBeYaeT Ha JOIOJIHUTEJIbHbIE BOIIPOCHI IIperoaBareris.

3a4TeHo BbICTABIISIETCS] €CJIA MarkcCTp:
— CnocobeH oxapaKTepu3oBaTb COBPEMEHHOe COCTOSIHHWe U TepCIIeKTHUBbI Pa3BUTUS
MorekysssipHO-TeHeTU4eCKUX UCCIIeJIOBAHUM B OMOTEXHOJIOTUH; - AKTUBHO JIEMOHCTPUpPYeT
IIOHMMaHHWe COBPEeMEeHHBIX IIpe/ICTaBJIeHUN O TeopeTUYeCKHMX OCHOBAX MCIO0JIb30BAHUS
MOJIEKYJISIPHO-TEHETUYeCKUX METOIOB B OMOTEeXHOJIOTUH;
— YCBOWI MeTO/I0JIOTHYeCKHe TTPUeMbl U 0COOEHHOCTH BbiJleJIeHHUs] HyKJIEMHOBBIX KHUCJIOT U3
61oIpob pa3IMUHOIO IPOUCXOXKIEHNS;
— OCBOWI BO3MOXXHOCTH HCIIOJIb30BAaHUSI PA3IMYHBIX MOJIEKYJISIPHO-TeHeTUYeCKUX MeTOIOB
B OMOTEeXHOJIOTUH,
— wm3yunn JJHK-guarHocTuky OGakTepualbHBIX W BHUPYCHBIX BO30yaUTeNled Pa3IuIHbIX
MHOEKITMOHHBIX 3a0071eBaHUN Y TOKCUKOUH(DEKITUMN
— ucnosnb3yeT 6a3oBble MOHATHS B obnactu JIHK-nuarHOCTHMKY ChIpbSi PaCTUTENILHOTO U
>KUBOTHOTO TIPOUCXOXK]IeHus, B ToM unciio MU
— BJIaJieeT BO3MOXXHOCTSIMU MOJIEKYJISIPHO-TeHeTUYeCKUX MeTOJI0B IIPU IPOBeJleHUU BUJIOBOM
ujieHTUUKaIIUS
— 3HAeT TPUHIMIBI MOJIEKYJISIPHO-TeHeTUYEeCKOTO MOHMTOPHHTA IPOW3BOJCTBEHHBIX
MIPOIIeCCOB;
— UMeeT NpeJICTaBJIeHHUs O MIepCleKTHBAaX T'eHeTUUeCKoU MHXXeHepuu B co3fanuu I'MU nuiu
Y TIPOU3BOJICTBE THUIIEBLIX MPOIYKTOB HA UX OCHOBE;
— IIOHKMMaeT CYITHOCTb obecIiedeHre 6e30IaCHOCTHU MUIeBOU npoaykiuy uz 'MH.



MATPUIA COOTBETCTBUS KPUTEPUEB ONEHKH YPOBHIO
CO®OPMHUPOBAHHOCTH KOMIETEHLMH

Kpurepuu OLeHKH | Yposens chopMUpOBaHHOCTH KOMIIeTeHLMH
OneHKa 1o CUCTeMe «3aqeT — He3auer»
«3aumeHo» «JTocmamoyHbIi»
«He 3aumeHO» «He docmamoyHbli»

MeToxu4eckue MaTepHaJbl, onpe/esiionine Npoueaypy oueHnBaHUS
3HAHMIH, YMEHHH, HABLIKOB H(MJIK) OMBITA AEATENBbHOCTH, XapaKTepH3y0LHX
yTanbl pOPMUPOBAHHSA KOMIETEHIHH

1. [Tonoxenue «O MpoBeICHUH rocy1apCTBEHHON MUTOrOBOM aTTecTaluH
mo mporpaMmaM OakanaBpuara, MporpamMMa crelUaIuTeTa Y MporpamMmaM
MarucTpaTyphl»: 00yJaromuxcs B ®I'BOY BO HoBocubupckuit TAY»: CMK ITHA
80-01-2022, BBeAeHO B Je#cTBHE TNpHKasoM  OT 30.05.2016 Ne217-O
(http://nsau.edu.ru/ﬁle/6655 1 pexcuM JocTyna cBOOO/IHEIN).

Pa3paboTyuK /j/ Cebexko O.M.

«S» woHs 2024r.
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