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1. IEJb U 3AJAYN JUCIUTIIMHBI

[lenp JUCIMIUIMHBI - M3yYeHHE CTY[CHTAMH ~CTPOCHMA HYKJIEMHOBBIX ~ KHCIIOT,
MOJIEKYJIAPHBIX OCHOB peIUIMKalM{ H  pernapainui JTHK, MeToIoB T€HHOW HHXKECHCPUH,
KJIOHMPOBAHUS, PENaKTHPOBAHUSA TEHOMA, MPHUHIMIIOB CHHTe3a OJUTOHYKJICOTHAOB, COOPKH
FeHETHUECKHX KOHCTPYKIIWM, HOHATHH HOKayTa W HOKIAyHa ICHOB, TeHHOM JaKTHIIOCKOIUH,
FeHOJMArHOCTUKYM ¥ TEHOTEpalWH, TPAHCIeHe3a, OCHOBHBIX HoHsSTHH OHOWHGOPMATHKA H
MOCTIEHOMHBIX METOTIOB.

OCHOBHBIMH 33J@4aMU JIACIHILIAHBL ABIIAIOTC:

- BRJICHHE B FEHHYIO HEDKCHEPHIO U OHOTEXHOJIOTHIO;

- u3ydeHue peanr3aun reseTHYECKON HHGOPMAIIHH;

- M3yUeHHE TeHeTHIECKUX Oa3 JaHHbIX;

- ¥3yyYeHUE NPUHIMIIOB HOKayTa ¥ HOK/layHa I'CHOB;

- [TOHUMAHUES METOLOB CO3/IaHKS M BBE/ICHUSI BEKTOPHBIX KOHCTPYKIIHH;

- ocoerne tanos [1LP u e& MogudHuKanwmii;

- M3y4YeHue METOJOB PEIaKTHPOBAHHS TCHOMA,

- H3y4eHHe METOJ0B CEKBCHUPOBAHUS 110 Conrepy u NGS;

- BBecHHE B OHOMHGOPMATHKY.

2. IEPEYEHD IJJAHUPYEMBIX PE3VJIbTATOB OBYYEHUA IO
JACTTUILVINHE (MOAYJIIO), COOTHECEHHBIX C HJIUAHI/IPYEMI)IMI/I
PE3VJIbTATAMU OCBOEHUS OBPA3OBATEJBHOU ITPOI'PAMMBI

Komnerennuu o6yuaomerocsi, hopMupyeMbIe B pe3yIbTaTe OCBOCHMUH AHCHHATIARDL
V3ydeHne UCUMILTHHBI TOJDKHO CHOPMHpPOBATD CIIEYIOIHE KOMIIETCHLIUH:
a) obmenpodeccnoHa bHbIE KOMIETCHIHH (OIIK):

OITK-3. CnocobeHn IpUMEHATHL 3HAHUE OCHOB SBOJIIOIMOBHOM TEOPHH, HCIOJIB30BAThH
COBpEMEHHBIE IIPE/ICTABICHUS O CTPYKTYpHO-(GYHKIIMOHATBHON OpraHu3aruy T€HETHIEeCKOH
IPOTPaMMBL KHBBIX OOBEKTOB U MCTOJEI MOJIEKyJISIPHON GHONOTHY, TECHETHKH M OHONOTMH
pa3BUTHs JUisl UCCIIENIOBAHIA MEXaHU3MOB OHTOTCHE3a U dunorenesa B MpodecCHOHATBHOH
JESITeTEHOCTH:

OIIK-3.1. Ilpumenser 3HAHHE OCHOB SBOJIIOIIMOHHOM TEOpUHM IUIA OLEHKH YPOBHA
CTPYKTYPHOH H (yHKIMOHATBHOH opraHm3amiy OUONOTHYECKHX OOBEKTOB B podeccHOBaIbHON
JEeSATECIIBHOCTH.

OTIK-3.2. Ucrionb3yeT B IPo(ecCHOHANBHOI JCATETbHOCTH COBPEMEHHBIC [IpeACTaBICHUS
CTPYKTYPHO-(YHKUHOHATBHOH OPTaHU3aluy ICHETHICCKOro annapaTta KIETKH M pealnu3alii
FEHeTHYECKOi IIPOrpaMMBI KMBBIX OOBEKTOB.

OITK-3.3. IIpaMeHsteT METOIBI MOJIEKY ISIPHOH OHMOIIOTHH, TCHETHKH U OMOJIOTHHA Pa3BUTHA
I MCCTEJOBAHMS HANPABICHHS PE3y/NbTATOB W MEXaHH3MOB H OHTO- u ¢uiorenesa B
npodecCHOHANBHON ACATENBHOCTH.

OTTK-5. CrocofeH MpUMEHATE B HPODECCHOHANBHOH NEATENbHOCTH COBpEMEHHEIE
rpefcTaBieHns 00 OCHOBaX OMOTEXHONOTMHYCCKUX H GHOMEIMIMHCKHX TIPOM3BOJICTB, [E€HHOM
MHKEHEPUH, HAHOOHOTEXHONOI MK, MOJIEKYIPHOT0 MOJCIHPOBAHHIA,

OTIK-5.1. IIpumeHsieT B Npo(eCCHOHATBHON NEATEILHOCTH COBPEMEHHBIC MPEACTaBICHHS
0 GHOTEXHOJIOTAYECKAX U OMOMEAULIMHCKUX TIPOH3BOLCTBAX.

OTIK-5.2. IIpumenseT B mpodhecCHOHAIBHON NeATCIbHOCTH COBPCMEHHBIC IPEICTABICHAA
06 OCHOBAX [CHHOM MIDKEHEPHH, HAHOOHOTEXHOJIOTHH, MONIEKY IAPHOTO MOJEIMPOBAHHA



OIIK-7. CrmocobeH NpUMEHSTh COBPeMEHHGIE HHOOPMAMOHHO-KOMMYHHUKAIMOHHBIC
TEXHOJNOTMHA U1 PelIeHHs CTAaHAapTHBIX MPOdecCHOHANBHBIX 33/aT C yHETOM TpeGoBaHuN
HH(POPMAIHOHHOM 0€30MAaCHOCTH;

OIIK-7.1. TloHuMaeT OPUHIUNEI PAabOTHI COBPEMEHHBIX MHPOPMAIMOHHEIX TEXHONOTHH
IIpH pEIieHMy 3a/au OHOIOTHYeCKOH HalpaBICHHOCTH

OIIK-7.2. Vicionb3yeT NPUHIHIE! PabOTEl COBPEMEHHBIX MHOOPMALIMOHHEBIX TEXHOIOTUH
IpH  pelTeHMH 3ajad  OMONOTMYECKOH HATPABICHHOCTH COBPEMCHHBIX HHPOPMAIUOHHO-
KOMMYKAIIAOHHBIX TEXHOJNOTHA U CaMOpasBUTHA, npodecCHOHANBHON  ACSITEIPHOCTH U
AEI0BOTO OOIEHHS.

0) npodeccHonaIbHbIE KOMNETEHINH

[IK-5. TOTOB HCIOJB30BaTh HOPMATHBHBIC JOKYMEHTBHI, ONPENC/IIONINC OPTraHU3aliio I
TexHHKy GezomacHocTH padoT, cnoco0eH OLCHUBATL GHoGe30macHocTh MpoayKToB ornoTex ITK-
5.1. Vcmonp3yeT HOPMATHBHBIE JOKYMEHTBI, ONPCHENSIOMHE OpraHM3aliio 1 TEXHUKY
6€30I1acHOCTH PaboT

[IK-5.2. Amnamusupyer 0Onobe30macHOCT — MPOAYKTOB OUOTEXHOJIOTHYCCKUX  H
6HOMEIUIHHCKIX IPOM3BOICTB.HOJOTHUECKIX 1 OHOMEIMITMHCKUX [IPOH3BOACTE;

[IK-6. CriocobeH MpUMEHSTh Ha NPaKTHKe METOBI yIIPaBICHHA B cepe OHOTOTMYECKUX U
OUOMEIUIIMHCKHX  NPOW3BOJCTB,  MOHATOpHHIAa M OXPaHbI OPUPOIHOM  CPEmbl,
TIPHEPOJIOTIOIB30BAHHS, BOCCTAHOBJICHHS M OXPAHBI OMOpPECYPCOB;

[1K-6.1. TlpuMeHseT Ha NPAKTHKS METOABI yNpaBjICHMSA B chepe OHMONOTHYECCKUX HU
OroMe IUI[HHCKIX [IPOHU3BOJICTB

[IK-6.2. [IpumMenseT HAa IPAaKTHKE METOJbI yNPABICHUS B chepe MOHHUTOPUHTA U OXPAHEI
IPUPOIHON CPEABL, ITPUPOAOTIONE30BAHHA, BOCCTAHOBICHUSA H OXpaHBI OHOpPECypCoB.

3.MECTO JUCHAILUITAHBGI B CTPYKTYPE OHIOII

JMucuwmumaa B1.B.19 «I'ennas uHxeHEpUs 1 GHOTEXHOIOTHS» BXOIUT B cocrap broka 1, HacTts,
opMHupyeMyIO yJacTHHKaMK 00pa3soBaTENbHBIX otHOmeHNHA. HauanbHbie (MCXO/HBIE) 3HAHUI,
YMEHIS, KOMIIETEHIUH Y CTYAEHTa, HOOOXOMMMBIE UL H3YICHUA TUCLIMILTHHEI, MONYYEHBI PH
V3y4eHUHT KYPCOB MaTEeMAaTUKH, GHODU3HKY, Opranmyeckoif 1 GHOMOTUYECKOH XUMHIH, aHATOMHH,
(M3MONOTMHE KUBOTHBIX, [MCTONOTUMM, LHUTONOTHH H SMOPHOJIOTHH, 300J0THA W SKOJIOTHH
XKMBOTHBIX.

OcpauBaercsa B 7 1 § ceMecTpax

JucrurnuHa «['eHHas WHXCHEPHS U OGUOTEXHOIOTHS» SBISETCS JUCIUILIMHOM YacTH,
dbopMupyemMOii yuacTHHKaMu 00pa3oBaTeTbHBIX OTHOIIEHHMH, HA KOTOPOH CTPOHUTCS OOJIBIIHHCTBO
CIEYIOMUX AUCHUILINH, TAKUX KaK:

Mostexy isipHasi OMOJIOTHs

Bgenenue B OMOTEXHOIIOTHIO

[Mumesast OMOTEXHOIOTHS

OCHOBBI HAYYHBIX HCCIIEN0BAHMI

PasBeieHve JXUBOTHEIX ¢ OCHOBAMM YaCTHON 300TCXHUH

4. OBBEM JUCHMIIIMHBI «'EHHA$ HHXEHEPHUS U BHOTEXHOJOI'AS1»

Bujt yueOHO# paboThI Beero | CeMecTpsl
4yacoB 7 8
AyauTopHbie 3aHATHS (BCEro) 74 . 36 38




B ToM uncne:

Jlekun, H3 HAX 24 12 12
[paktryeckue 3auaTus (I113), u3 HUX 50 24 26
CaMocTosTe/IbHASL paBoTa (Beero) 68 36 16
KoHTpo.ab 18 18
Bt IpOMEXyTOUHOHN aTTecTaruy (3a4eT, 3auer,
3aueT 9K3aMeH

SK3aMEH) sK3aMeH
OO6mas TPYAOEMKOCTH Yachl 144 72 7
3a4eTHBbIC ¢ JHHHIBI

4 2,0 2,0




5. COAEP) KAHHUE JUCHUTIIMHBI «'EHHASL NHKXEHEPHSI U

BUOTEXHOJIOT'Hf»
Ne ‘ Coaep:xanue | ®opMupYyeMbI¢ KOMITETEHIIHH ‘ C Jlexun ‘ Ipak } Camocros
i/ ‘ pa3aesios H ‘ e‘ H THYeC | TeJbHAs
|1 | OTACJbHbIX TEM | M| ‘ KHe ‘ padora
| ‘ | ‘ ¢ ‘ 3AHAT ‘
| ‘ C ‘ HH
| T | |
pL_____L_________|11L_+_+__
1 | BsencHne B reHHYIO OIIK-3. CnocobeH MpUMEHATD 3Hanue | 7‘ 2 4 2
| MHKEHEPHIO 1 ‘ OCHOB  3BOJIIOLUOHHON TEOpUH, ‘ ‘
‘ GuorexHonoruo: | HCTIONB30BATH COBpPEMEHHBIC ‘
‘ ACTOPUSL, KITHOUEBbIE ‘ ‘
| | noctmKess, ‘ MPeACTABACHAL O CTPYKTYpPHO- ‘
TIPUKJIANHbIE 3aJaUH. (PyHKIMOHAIBEHOM OpTaHH3AINH | ‘ ‘
‘ | MonexynapHbie | regeTHYECKON OporpaMMbl  KMBBIX ‘
OCHOBBI: CTPYKTYPa H OOBEKTOB ¥ METONbI MOJEKYJISPHOU | ‘
‘ ‘ (pusiko-XuMIIECKKe ‘ Guonorum, TEHETMKH U OMOJIOTHH ‘
ceoiictea JJHK 1 PHK : ‘ ‘ ‘
‘ ‘ KaK OOBEKTa ‘ pa3BUTHSA st WCCIeIOBAHUS | |
HHKEHEPHOTO MEXaHU3MOB OHTOTCHE3A 17} ‘ ‘
| ‘ MaHUIly THPOBAHHA ‘ ¢unoreHeza B npodecCHOHATBHOM ‘ | ‘
| | | mesITeNBHOCTH: |
| OIIK-3.1. TlpumensaeT 3HaHHE OCHOB ‘ ‘ ‘
‘ ‘ HBOJIONUOHHONH TEOPHH Ui OLCHKH ‘
‘ | YPOBHS CTPYKTYPHO# Bl ‘ ‘
(pyHKIMOHANBHON opraHu3aluy ‘
‘ ‘ OMOOTHICCKHUX 00BEKTOB B ‘ ‘
| ‘ npodeccHOHATRHOM JeATENEHOCTH. | ‘ |
| OITK-3.2. Hcnonb3yer B ‘
| ‘ npoeCCHOHATIEHON JIESITeITBHOCTH | ‘ ‘
‘ COBpPEMECHHBIC NPeACTABICHUS ‘ | ‘
‘ CTPYKTYpHO-(yHKIIMOHAIBHOH
| | ‘ OpraHM3aly FCHETHIECKOTO allapaTa ‘ ‘
‘ KNCTKH ¥ PEaTH3aliid TeHETHYCCKOH ‘ ‘
‘ ‘ TIPOTPaMMBI XKHBBIX OOBEKTOB. ‘ ‘
‘ OIK-3.3.  IlpnMeHseT  METOMHI | | |
‘ ‘ MOJIEKYJIAPHOM OHONIOTHY, TEHETHKH H
‘ | ‘ Ouonorun pa3BUTHUA JUIs ‘ ‘ ‘
‘ | ACCTIE/IOBAHMS HaTpaBICHUA ‘
‘ | pe3yIbTATOB H MEXaHH3MOB M OHTO- U ‘ ‘
| | ‘ ¢unoreneza B npotbeccpIOHanLHOﬁ ‘ ‘ ‘
[ — | AeATENHHOCTH. I o S — D
2 | depmenTr TOHK-S. CriocobeH  NPHMCHATDH ;h‘ 2 B TG
| pectpukumy I, I 1 | npoecCHOHANBHON JEATENBHOCTH | ‘ ‘
| [II Tnos: COBPCMEHHBIE  TPEACTABICHI 00
| cyOBeMHUYHAS OCHOBaX  OHMOTEXHOJNOIHMYECKUX U ‘ ‘ ‘
‘ | OpraHM3alys, OHOMETMLIHHCKHIX IIPOU3BO/ICTB, ‘ ‘
‘ MEXaHH3M ‘ TeHHOR HH)XCHEPHUH, ‘ ‘
| pacro3HaBaHus 1 HAHOOHOTEXHOIOTHH, MOJICKYIAPHOTO ‘ | |
‘ pacmeruienns [IHK, | mMozennpoBaHus; |

‘ ‘ mpoduny ‘ OIIK-5.1. ITIpumenseT B ‘ ‘ ‘ ‘
|| paspesanus (TyIble npoecCHOHANBHON  ACATEILHOCTH |



| ]7n;rlxn_e EHIEI)._ i?o@ehEHHme_ r?pezL_CTa;ne;m{ F'| il

| | Metunrpanchepas | OMOTEXHOTOrHICCKHUX
pl. [IpuHIAITE

‘ puiGopa pectpukras | OIK-5 2. [pyumenseT

OHMOMEININHCKIX HpOI/IBBOHCTBaX.

B
‘ | ¥ IpUMEHEHHE B | npodeccHoHaTbHOH JESATETHHOCTH
| | TeHHOU WHXCHEPUN. | cOBpeMEHHBIE ~ TPCACTABJICHHSA 00

| | JIurupoBaHue | OCHOBAX reHHON HHKEHEPHH, |
dparmentos JHK. | HAHOGMOTEXHOIOTHH, MOJIEKYJISPHOTO |

| ‘ Cosnanue

EREEB

MOJIETHPOBAHHUS
| | PeKOMOMHAHTHBIX |
| womexyn L
| 3 | BekTopHBIE | OIIK-7. CriocobeH NpUMEHATD
| CUCTEMBI TCHHOH coBpeMeHHble HHGHOPMAIMOHHO-
| MEDKEHEPUH: KOMMYHUKALHOHHBIE TEXHONOMMH UL | |
| | TUTa3MATHBIE, | pelIeHwus! CTAHAaPTHBIX |
| ¢arosele, | IpocpeCCHOHANBHBIX 322 C yUCTOM |
| | KOCMUJIHBIC H TpeboBaHuH HHPOPMALHOHHOH
BAC/YAC- OEe30IaCHOCTH,

| | BeKTOpBI; BUPYCHBIE | OITK-7.1. TloHnMaeT IpHHITHATIB!

| | BEKTOPBI A1 | pabOTBI COBPEMEHHBIX

‘ | KIETOK “H(OPMAIHOHHBIX TeXHOJOTHH IpH |
MIIEKOTTHATAIOIIAX ‘ peleHny 3a/1a4 GUOTIOTHISCKOR |

| | (AAV, HaIPaBICHHOCTH

| | IEHTUBHPYCHI, | OITK-7.2. Vicrionb3yeT MPHHLAIBL |

| | a7IEHOBHUPYCHI). | paGoTHI COBPEMEHHBIX |
Crparteruu uH(OPMAIHOHHBIX TEXHOIOTUH TIPH

| KJIOHUPOBaHAS | pelneHuH 3a/1a4 OUONIOTHYECKOI |

| | TCHOB. | HAIIpaBJIEHHOCTH COBPEMEHHBIX |

| | CunreTHyecKas uHGOPMAIIMOHHO- KOMMYKAIHOHHBIX |

| GUONOTHS: COOpKa ‘ TeXHOJIOTHH IS caMOpa3BUTHA,
| MHHUMAJIBHOTO npothecCHOHANBHON ACATEIBHOCTH 1 |

| T - | 1€7T0BOTO OOIMICHUS.
| | [1K-5. ToToB HCIIONBL30BATh
| | HOPMaTHBHbIE JIOKYMEHTE,

| | PenaKTUpOBAHKE
|reHoma: Hykieasbl C
| [MHKOBLIMH  NaJbLaMK

|| renoma

criocoOeH OlLleHUBATh

HanpaBiieHHOE | opeielAIONIAe OpraHu3aliio 1
| TeXHHKY 6€30MacHOCTH pabor,

| | (ZFN) u TALEN — | 61106€30MacHOCTh IPOJLYKTOB OHOTEX
NPUHLIUM n | TIK-5.1. Acnonp3yeT HOPMAaTHBHBIC |
| OrpaHHueHHs; CcHcTeMa | JOKYMEHTBL, OIpeIeITIONIe

|| CRISPR/Cas? ~ | opramm3aumIO M TEXHHKY
MEXaHH3M, PAM,
6e30macHOCTH PadoT

| |penapaum (NHEJ I/I‘
| |HDR); base editing u | 11K-5.2. AHaT3UPYCT

prime editing: ‘ 6106e30TIacHOCTh IPOAYKTOB

| | MIpUHLMTIBL, GHOTEXHOTOTHUECKIX H

BO3MOXKHOCTH u 6
! GMOMEAUIMHCKHX
| | orpatuenns. CRISPRI | i
| | uCRISPRa | POM3BOJCTB.HONOTAYECKHX 1
| | GOMEIUIMHCKUX TPOU3BOJCTE;
‘ 5 | TpaHcreHHbIE H [1K-6. CriocobeH npuMeHATh Ha
reHOMHO- IpaKTHKe METOIBI YIIPABJICHUS B

|| penaxtmposanuble | chepe GHONOrMHCCKMX T

2

4 6
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

S S
4 6
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

_ﬁ_ﬂ?
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|—1 | Dnurenomuoe

| dapmanestuKe.

6

UTOTO MO0 7 CEMECTPY

—

| IHArHOCTHKH (TP,

| vivo CRISPR-

| GroMeAULMHCKHX MPOU3BOACTB,

OpTaHH3MBI:

METO/BI BREJIEHHST | MOHHTOPUHIA M OXPaHbI MPUPO/THOM
ayskeponuoit JJHK | cpenst, HIPHPOJIONIOIH30BaHHA,

B KJIETKH BOCCTAHOBIICHHS U OXPaHbl
UBOTHBIX, | OHOPECYPCOB;

pacTeHui | | TIK-6.1. [IpuMeHseT Ha IPAKTHKE
MHKPOOPTAHH3MOB; | METOMIBI yIpasiieHus B chepe
BepUApUKALIMS GHONOrHYECKUX W OMOMETUIIMHCKIX
HHTErpanuu IIPOU3BOJCTB

TPAHCTEHa; | TIK-6.2. [IpuMensieT Ha IPaKTHKE

mpUMEHEHUE B
HayKe, CEIbCKOM
XO034iCTBE,
MCAMI[HHE K

| METOZBL yIpasjicHUd B chepe
MOHHTOpPHHTA B OXpaHbl IpUpOIHOH

| cpeabl, l'IpI/IpO,D;OHOJ'II:-BOBaHI/ISI,

| BOCCTAHOBJICHHUS 1 OXPaHbl
_GropecypcoB.

FeHOTEepanHs: OCHOB 3BOJIIOLIAOHHOH TEOPHUHU,
METOIBI | HCTIOJB30BATh COBPEMEHHbIC
MOJIEKYIPHOH | TIpeACTaBJIEHHS O CTPYKTYpPHO-

| QyHKIMOHATLHOM OpraHu3aliy
reHeTHYCCKOM MPOrpaMMBbl XKHBBIX
| 00BEKTOB ¥ METO/IBI MOJIEKYIApHOA

NGS, JHK-unrmsr);
BUPYCHBIE H

HEBAPYCHBIE | GUONIOrMH, TeHETUKH B OMOJIOTHH
CHCTEMBI IOCTABKHA | Pa3sBUTHS I UCCIICI0BAHIA
TepaneBTHYECKUX MeXaHU3MOB OHTOT€HE3a B
HYKIEHHOBBIX | gunorexesa B npodeccHoHaNBHOR
KHCTIOT; ; IeaTeTbHOCTH:

texaonorsn PHK- | QIIK-3.1. TIpuMeHsET 3HAHNUE OCHOB

prTepdepeHIEn i | 9BOJIFOI[OHHOM TEOPHH U1 OLICHKH

AHTMCMBICJIOBBIX YPOBHsI CTPYKTYPHOH

OJIUTOHYKJIEOTHIOB; YHKUMOHAIBLHOM OpraHk3aliH

TEPCIEKTUBHI in | GHONOrMUECKUX OOBEKTOB B

| npodeccHoHANbHOH ACATEIHHOCTH.
OIIK-3.2. Ucnonp3yer B

| npodecCHOHANBHON AEATENLHOCTH

‘ COBPEMEHHBIE IIPE/ICTABICHIA

‘ CTPYKTYpHO-(YHKITMOHATEHOHU
OpraHu3aliy TeHETHIECKOTO

| anmapara KJIETKH | peajiu3aniy
reHeTHYECKOM MPOrpaMMBbl KHBBIX

‘ 00BEKTOB.

| OIIK-3.3. [IpumMeHseT METOABL

Tepanuu

| MOJICKYIAPHOH GMONOTHY, TEHETHKH ¥ | |

OHONIOTHY pa3BUTHA JJIA
| HAcCieaoBaHus HallpaBJICHHA

| pe3yJibTaToB K MEXAHU3MOB H OHTO- M

¢unorenesa B npo¢ecCHOHATLHON
‘ AEATSTBHOCTH.

| OCHOB 3BOJ'[IOHI/IOHHOi;I TCOpPHU,

pelaKTUPOBaHKE!
| KaTATATHYCCKH | HCTIOJIB30BATh COBPEMEHHDIE

OIIK-3. CriocoGen an_MeH;ITL sganue | 8| 2

| Tenommarnoctuka B | OIIK-3. CocoOeH NpUMEHSTE 3HAHNHE ‘ 712
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] TpaHCTeHHBIC U

| BenkoBBlit

. e T

MEpTBBIC HYKJI€a3hbl

Kak ratdopma
| (dCas9, dCas12a).
| IlpumeneHue B
| H3y4eHUH POJIK
SNUTEHCTHKY B
| OHKOTEHE3€ U
| pereHepauuy

| TEHOMHO-
‘ penaKTHPOBaHHBIE

pacTeHus |
KHMBOTHBIC:

" KJIETOTHOC

Crronopsie kietku | OIIK-3.2. Mcrons3yer B '8

| IpelCTABNEHHS O CTPYKTYPHO-
YHKIHONANBHOH OpraHu3aliy | |
FEHETHUYECKOHM MPOrpaMMBI JKHBBIX ‘
0GBEKTOB ¥ METOMIBI MOJIEKYJIAPHOH

| GUIONOTHH, FCHETHKH 1 OUOIOTHH | |

| pa3sBHTMA /1S HCCIEI0BARH ‘
MeXaHH3MOB OHTOT€HE3a K ‘

‘ ¢unorenesa B npodeccuoHaNbHOMI ‘

| IeATENBHOCTH: |

3BOJIIOLIMOHHOM TEOPUH JULS OLIEHKH 8
YPOBHs CTPYKTYPHOH H |

| QyHKIIMOHANBHON OPraHm3aliH | ‘

GHONOrHYECKAX OOBEKTOB B ‘

| npodecCHOBATBHON NEATENEHOCTH. | |

|

‘ podecCHOHATBHOM IEATENIBHOCTH | ‘

penpoTpaMMHpOBaH | COBPEMCHHBIC peaCTaBICHHS |
| e KnaccH(pUKars CprKTypHO-(byHKuHOHa_HLHoﬁ |

| WHKAHAPUHT H

| IPOMBILIICHHAS
OHOTEXHOJOTHSA:
PaIHOHATILHBIA

| IU3aifH OEIIKOB.

| OpraHM3aLUH FCHETHIECKOTO ‘ |

| annapara KIETKH ¥ peaTi3aliy ‘
FEHETHYECKOM MPOrpaMMbl XKHBBIX ‘

‘ 0OBEKTOB. | ‘

| OI1K-3.3. IlpumMeHsaeT METOIbI ‘
MOJIEKYIApHON GHONOr UM, TEHCTHKH 1 | |

| Guosorum pa3BUTHA ISt ‘

| MCCIeIOBAHMS HAPABIICHHS |

| PE3yJIBTATOB H MEXAHH3MOB U OHTO- U |
dusorenesa B npodeCCHOHATBHON ‘

| jestememOCTH. _\_‘

| OIIK-7. Cnoco0eH NPAMEHATH
coBpeMeHHbIe HHPOPMATTUOHHO- |

| KOMMYHHKAI[OHHBIE TEXHOJIOTUH UL ‘ ‘

| pernenys CTAHJAPTHBIX
npodecCHOHANBHBIX 3a/ad ¢ yIeTOM | |
TpeboBaHu AHPOPMAITHOHHOH |

| 6e30MAaCHOCTH;
OIT1K-7.1. IlonpMaeT IIPUHIIUIIBI ‘

| paboTHI COBPEMCHHBIX | |

| ©HGOPMALLOHHBIX TEXHOJIOTHH IIPH ‘
peLIeHUHN 33/ 6HONOrHIEeCKON ‘

‘ HanpaBICHHOCTH ‘ |

‘ OIIK-7.2. Vicrionb3yeT MPUHLIHIIBI
pabOThHI COBPEMEHHBIX ‘ ‘

| AH(QOPMATIMOHHBIX TEXHOIOTHH MPY |

| permeHuy 3aja4 GUONOTHHECKOH

‘ HAIIPABIeHHOCTH COBPEMEHHBIX ‘
uE(OPMAIMOHHO- KOMMYKaIHOHHBIX | ‘

| TEXHOJIOTHH I CAMOPA3BUTHA, ‘

‘ poecCHOHATEHON AeATEIbHOCTH 1 | |
JIeNIOBOrO OOMIeHHA. |

| OTIK-3.1. TlpnMeHseT 3HAHAS OCHOB | ‘2_ - Fs o _L_ o



5 ‘ buogapManeBTHKa [ TIK-5. ['0TOB HCIIOIB30BATH
| HOBOT'O TIOKOJIEHHS ‘ HOPMATHBHBIE JOKYMEHTEI, ‘
‘ | OTIPEAEISIOIIAE OPTaHU3ALMIO H ‘

TeXHHUKY 630IIaCHOCTH paboT, ‘
‘ | ‘ CIocOOeH OLICHNBATE ‘
| ‘ ‘ 6106e30MaCHOCT IPOAYKTOB OHOTEX ‘
[IK-5.1. VUconp3yeT HOPMaTUBHBIE
‘ ‘ IOKYMEHTBI, ONPEICTIsA0MHIe
‘ | OpraHm3alMI0 ¥ TEXHUKY ‘
. 6e3onacHocTy padboT ‘
‘ | ‘ [IK-5.2. AHanusupyer
‘ | 6100e30IacHOCTh IIPOJYKTOB ‘
‘ OUOTEXHOJIOTHIECKHX U ‘
| ‘ ‘ OUOMEIUIIHHCKHX ‘

‘ HpOI/IBBOILCTB.HOJ'IOFI/I“IeCKI/IX il ‘
| | OMOMEIUITUHCKUX [IPOA3BOIACTE; ‘ ‘

OMOJIOTHS H ‘ IPaKTHKE MCTO/IbI YIIPABIICHAS B ‘
‘ MeTaboIHYeCKas chepe GHOTOTHUCCKUX H
| | HHKEHEPHSL: | GHOMETUIIMHCKIX POU3BOZICTB, ‘ ‘
MIPUHIATIBL MOHUTOPHHIA B OXPaHbl IPHPOAHOM
‘ HPOEKTHPOBAHHUS ‘ cpeibl, TIPUPOAOIIOIH30BAHMA, ‘ ‘
‘ FEHETHYECKHX CXCM | BOCCTAHOBJICHUS B OXPaHEL ‘

‘ ‘ (TeHeTHYECKHE GHOpeECyYpCoB; ‘
‘ nepeKIIIoYaTeNy, ‘ [IK-6.1. [IprMeHaeT Ha IPAKTUKE ‘
i OCIIUJLIATOPBI, MeTOIbl YIIpaBJieHus B cdepe ‘
‘ JIOTHYECKHE OHONOTHYECKUX W OMOMETUIIMHCKAX ‘ ‘
‘ BEHTHUIIH); ‘ MPOU3BOJCTB ‘
‘ | MeTabosyecKas ITK-6.2. IlpiMeHseT Ha IPAKTHKE ‘
HHXEHEPUS ‘ METO/Ibl YIIpaBieHus B cdepe ‘
‘ MHKPOOPraHM3MOB: | MOHUTOPHUHIA M OXPAHBI [IPUPOAHOH ‘
‘ PEKOHCTPYKIHUS H ‘ cpeibl, IPUPOJIOTIONE30BAHNS, ‘ ‘
ONTUMHU3ALASL BOCCTAHOBJICHHSA H OXPaHbI ‘
‘ MeTabOTHIECKUX OHOpPECYpPCOB. ‘
| TyTeii HOpMATHBHAS | |
‘ 6aza EC u PO o ‘
| TMO n |
‘ CUHTCTUYECKIM ‘
% | OpraHM3MaM ‘_ S _— e ‘ —
| ﬂ‘il/ITOFO no 8 CEMECTPY: 12 -
. [BCErO: 1l

6 Comemmooxas | TTKC6. CrosoSes npaensts i - ﬁ‘ > 4



6. IEPEYEHDb Y‘—IE]EHO-METOJ]H‘IECKOI’O OBECIEYEHUA 1A
CAMOCTOSITEJIbHOU PAGOTBI OBYYAIOIIUXCA 1O ,JII/ICI;I/IHJII/IHE
6.1. METOJJUYECKHUE YKA3AHUSA 1A CAMOCTOSITEJIbHOU PABOTBI

1. KwuraueB A. W., Ykonos 1. Y., Ilapacexuaa O. I'., Heryxos B. JL IMpakTHKyM IIO
BeTEpHHAPHOM TCHETHKE. M.:KonocC, 2012. — 200c.

7 Vxonos ILU., Hpucrau JL.H., HapacekuHa O.T. Teneruka u cenexims puio. CI16: Ksanpo,
2019. — 216¢ Pexxum goctyna. http://www.iprbookshqp_.rl/Sl_lﬂ. (mata obOpareHus: 02.03.2026)

3. [I. W. Ykonos, 0. B. Mykuit MorekynspHbIe METOIBI HCCIEIOBAHAN B TEeHCTHKC H
BeTCpHHAPHH © yIEOHO-METOL. ocoGre IS CTY/I. BET. M 300TexH. (aK. By30B IO IMCITATLIMHE
"BerepuHapHas regernka” / coet.; CLIGIABM. - Canxr-1lerepOypr : M31-BO CII6I’ABM, 2017. -
79 ¢. Pesxum pocTyna:MonekyIspHbIe METO/IBL HCCNIE/l0BAHNN B TCHETHKE 1 BETEPUHAPHH_Y KOJIO
(mata oOpalieHus: 02.03.2026)

4. VueGHO-METOARYECKOE OCOOHE 0 OpraHusalii CaMOCTOATENBHOM paboTHI CTYACHTOB 110
HATPABIEHASM ITOATOTOBKH, PEAIH3yEMbIM B CII6I’ ABM [D11eKTpOHHBIH pecype] / AA.
Cyxuuud [1 1p.J; CITI6T ABM — CII6.: U3a-Bo CII6IABM, 2018. — 67 c. — Pexxum goctyna:
https://ebs.spbgavm.ru/MarcWebZ/Default.asp (nata oOpalleHHs: 02.03.2026)

5.

6.2. Jluteparypa Aas caMoCTOsTe b O paboThI

1. Boxkosa, B. II. OcHOBBI T€HCTHKH. yueOHOC mocobue / B. I1. boxkosa. — M. :
MMAPAJIMTMA, 2009. — 270 ¢. — ISBN 078-5-4214-0001-1. — TekcT : 3TeKTpOHHBI //
D1eKTPOHHO-OUOTHOTEUHA cucTeMa IPR BOOKS : Pexum JIOCTYIIA:

ht_'rp_://www.iprbookshop.ru/ 13033. (nata obpalteHus: 02.03.2026)

2. Kumynes N.@. Obmas 1 MONCKyIApHAA reneTuka, HoocuGupek 2007.- 479¢.3anaud 1o
COBPEMEHHOM T¢HETHKE: yue6. Tlocobue/ oA pex. M.M. Acnanssa — 2-¢ u3f.- M.: KIIY, 2008.-
224¢. PexxuM focTyna: htm://www.jprbookshopguﬁS_ﬂQ (nara obpaleHus: 02.03.2026)

3. Vionos, Ilerp ViBaHoByY. ['eHETHKA 1 CEJICKIIA poib : yaebHoe noco6ue / Ykonos lletp
WUsanoswy, IIpuctad JImmsg HukonacsHa , [1lapacpkura Osbra I'eHHABCBHA. - Canxkr-Tletepbypr
- KBAJTPO, 2019. - 216 c. Pesxnm JiocTyna. mtp://www.iprbgoksholx.ru/ 81149. (nata obpanieHus:
02.03.2026)

4. Tleryxos, Banepuii JIaBpeHTHCBH. BerepuHapHas FreHETHKA ! yue0. / IleTyxoB Banepuit
JlaBpenTneud, A. . Yuraues, I'. A. Hasaposa. - 2-¢ U311, nepepab. u jom. - M. : Konoc, 1996. -
384 c.

5 Kurauwes AW., Buwuib AB., VYkomos ILH. PazsencHue CEJILCKOXO03AHCTBEHHBIX
JKEBOTHBIX ¢ OCHOBAMH YaCTHOW 300TEXHUH. Vye6uux. — M.: KosiocC 2009, 408c.PexuM J0CTyNa::
I_ltt_p://www.iprbookshop.ru/60209. —_9BC «IPRbooks» (1ata oOpalneHus: 02.03.2026)

6. JKuraues AWM., VYxomnos [I.1., Ulapacskuna O.I [IpaKkTRKyM 110 Pa3BEACHHIO
CeNTbCKOXO03SMCTBEHHBIX JKUBOTHBIX € OCHOBAMH YaCTHOW 300TEXHHMH. — M.: KomocC 2009,
232¢.PexuM pocTyna:: http://www.iprbooksho ) 11/60218. — DBC «IPRbooks» (naTa oOpaIleHus:
02.03.2026)

7 P. lImuar. HarnsaHas OHOTEXHONOTHA U regeTHyYecKas GUOMHKeHEpHs. bUHOM.
JlaGopaTopust 3HAHHH. 2014, 328 c.
8.
7. IEPEUEHDb OCHOBHOHU 1 IlOHOJIHI/ITEJIBHOFI JINTEPATYPBI,
HEOBXOI{I/IMOﬂ JIJIsi OCBOEHUA TUCHUILTAHBI
a) OCHOBHAs:
1. YurauesA.U., Yionos ILU., Hapacekuna O.T., Ileryxos B.JL [IpakTuKyM 1o BeTEpUHAPHOA
reretuxe M. Komoc, 2012. — 200c.



5. Vkoros ILU., [lpucrau JL.H., IllapacbkuHa O.T. Teneruxa u cenekuus ppid. CIIO: Kgazapo,
2019. — 216¢. Pexum pocrtyna: http://www;ipfbookshgp.w 1149. (mara oOpalieHHs:
02.03.2026)

0) JOmO/IHHTEILHAS:

1. Bapanos B.C., Kysnenosa T.B. L[luroreHeTrKa dMOPHOHANBHOIO PA3BUTHA YyeIoBeKa:
Hayuno-1IpakTHueCKHe acnexts/ Baparos B.C., Ky3Hetosa T.B.- CII6. V3natenscteo H-JI,
2007.- 640c.

2. Teneruka, yueOHUK JUIA By30B/ Ilon penaxuuell aKkaneMuka PAMH B.JM. Usasosa.- M.:
«AKazeMKHHTa», 2006.- 638C.

3. TenodoHa CKOPOCIENOH MsicHOH moponst cauueit./ B.JL TetyxoB, A.H. KenTuxkos u 1p.-
Horocubupck: M31aTeibcIBO — MoNurpapuIecKuil IEHTP «IOmutep», 2005,- 631c.

4. Kmmynes U.®. O01ast 1 MONCKyIApHAi reretaka, Hosocnbupek 2007.- 479¢.

5. 3axadu MO COBPEMEHHOHN MeHCTHKE: yue6. Hocobue/ o pea. M.M. Acnansna — 2-€ u31.-
M.: KJTY, 2008.- 224c.

6. SuHopBbeBa H.A.,  OpHCT JLK., IIpobGaembr GHoTexHoMoruil M CCJEKIHH
CeNbCKOXO3MMCTBEHHBIX JKUBOTHBIX. Mocksa,2006 Wsn. BTHAU YKupoTHOBOACTBA, 342 C.

7. bBapamos B.C., Kysuemosa T.B. LluroreHerrika >MOPHOHANBHOTO PasBUTHA YyeloBeKa.
Hayuno-TIpakTiiecKure acnexts/ bapanoe B.C., Kysnenosa T.B.- CIl6. Usnarenscto H-JL
2007.- 640c.

8. Tenermka, ydeOHHK JUIs By30B/ Ilox pemakuveli akanemuKa PAMH B.U. Usaxosa.- M.:
«AxageMxHHATaY, 20006.- 63 8c.

9. YKumynes N.O. Obmas u MOJICKyIApHAT reneruka, Hosocubmpek 2007.- 479c¢.

10. 3azaud MO COBPEMEHHOMN ICHETHKE: yue6. [Tocobue/ mox pex. M.M. AcnansHa — 2-¢ U3J.-
M.: KJ1Y, 2008.- 224c.

11. 3mmosbeBa H.A.,,  DpHCT K., TIpobnemsl GUOTEXHOJOTHHA M CEJICKUHHU
CeNBCKOX03MIICTBCHHBIX )KUBOTHBIX. Mockga, 2006 U3a. BIrHUU KusoTHOBOJICTBA, 342 €

8. MIEPEYEHDL PECYPCOB I/IH(I)OPMAI_II/IOHHO-TEJIEKOMMYHI/IKA]_[I/IOHHOﬁ
CETH «(MHTEPHET», HEOBXOJMMBbIX JIJ11 OCBOEHUA JUCHATLIVHBI
J15 TIOATOTOBKY K MPAKTHIECKUM 3AHATIAM H BBIOTHEHHS CaMOCTOATENbHON PaboTh!
CTYIEHTHI MOTYT HCIIONB30BATh CIIE/YIOMAC VIHTCpHET-PECYPCHIL:

") 1eKTPOHHO-0U0IHOTE THbIE CHCTEMBI:
1. OBC «CIIBI'YBM» https://spbuLtmmstudent/old/elecronnie-resursi/ (nata oOpanicHus
02.03.2026).
2. Hayusas 5neKTpoHHas OHOIMOTEKA ELIBRARY.RU
https://www.elibrary.ru/defaultx.asp? (nata obpautenus 02.03 .2026).

Jlist MOATOTOBKM K J1a00paTOPHLIM 3AHATHHAM 1 BLINOJHEHHS €AMOCTOSITeNbHOM
PaGoTHI CTYACHTHI MOTYT HCHIOJIB30BATH caenyromue HaTepHeT-pecypebi:

1. https://meduniver.com — Me THIMHCKHH HHPOPMAIMOBHbI CAHT (mata oOpaleHHs
02.03.2026).
DeKmpoHHO-0UBAHOME U HbIE CUCIEMbBL.

1. DIEKTPOHHEIE PECYPCHI CII6IYBM - uhttp://ebs.spbguvm.ru/MarcWeb2/Default.asp
(;1aTa 0OpaleHHs 02.03.2026).

2. HayuHas sneKTpoHHas GHOMHOTEKA www.eLIBRARY.RU (siaTa obpameHus
02.03.2026).
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Jl15 IOATOTOBKH ¥ BBIIOJTHEHU €aAMOCTOSITE/ILHOM PadoThI CTYAEHTHI MOTYT
HCIoJIb30BaTh caenyomue nrepHer-pecypebl:

1. http://www.mgavm.rw/ - AHGOPMAIIMOHHBIA CaHT MI ABMub. (nara obpaiieHus
02.03.2026).

2. www.Meduniver.com — MeJULHHCKUH uH(OpMaMOHHbIH calfT. (fata
obpamenus 02.03.2026).

3. https://www.genome.jp/kegg/ - KHOTCKas SHIMKIIONE/IUA TCHOB 1 reHOMOB (Z1aTa
obpamenus 02.03.2026).

4. https://www.ncbi.nlm.nih.gov/ - HaioHa bHbIH LEHTD OHOTEXHOIOTHUECKON

uHdopMaImn (1aTa oOpalieHus 02.03.2026).

9. METO/IMYECKUE YKA3AHWA JUIA OBYYAIOUIUXCSH
MO OCBOEHMIO JUCHHAILIMHBI

MeToauyYeckie PEKOMEHIAIMK U1 CTYASHTOB — S5TO KOMILICKC peKOMeHJAld |
pa3bACHEHNH, TO3BOJISIOUAX CTYACHTY ONTAMATLHEM 06pa3oM OPraHH30BaTh IPOLECC H3YICHUA
JAHHOHN JUCIUIIHHEL

Co/iepKaHne METOMIECKHX PEKOMCH/AIMH, KaK PABUIIO0, MOXKCT BKJIIOUATH:

o CoBeTHl 110 IUIAHUPOBAHHIO K OpraHusalvi BpPEMCHH, HEoOXOMMOro Ha H3y4CHHUE
qucruiaAbL. Omrcagye NOoCIeN0BATEIbHOCTH NeWCTBAN CTYAEHTa, WM «CLUEHAPUH H3y4eHH
JVICTTHILIMHBLY.

VTpenHee BpeMs SBJIAETCSA CaMBIM IUIOAOTBOPHBEIM JUIA yueGHO#H paGoTst (¢ 8-14 wacoB),
saTeM mocleobenenHoe Bpems (c16-19 dacoB) U BeuepHEE BPEMA (c 20-24 gacos). Camsiii
TPyAHBIH MarepHan PEKOMEHJYCTCA K M3YUCHHIO B Hauale KaXIOTO BPEMEHHOI0 HHTEpBaia
nocie oTabixa. Uepes 1.5 uaca paboThi HEOOXOAUM MEPEPHIB (10-15 MuHyT), depe3 4 uaca padoTHI
IIepepHIB JIOJDKEH COCTABIATH 1 Hac. YacThiO0 HAYYHOU OPraHU3alMy TPy/a ABIAETCA OBIANCHHUE
TEXHUKON YMCTBEHHOro TpyJAa. B HOpME CTYINEHT HOJDKEH yICIATH yueHuto okono 10 vacos B
JieHb (6 JacoB B By3e, 4 daca — joMa).

« PexoMeniatd o pabote ¢ JIUTEPATypoil.

PaboTa ¢ JIMTEpaTypoll BaKHBIH ITall CAMOCTOATENILHON paboThl CTy/AEHTa O OCBOCHUIO
IpeAMeTa, CIIOCOOCTBYIOIIMI HE TOJIBKO 3aKPCILICHHIO 3HaHUl, HO ¥ PACIIMPECHHIO KPyrosopa,
YMCTBEHHBIX CIIOCOOHOCTEH, MaMATH, YMCHHIO MbICIHTD, HM3Nararb M IOJTBEPKIAThL CBOH
runoresnl W uaen. Kpome Toro, pa3sBHBAIOTCS HaBbIKH HAy4YHO-UCCIIE/JOBATENECKOH paboTEL,
HEOOXOIMbIE B JAIBHEHATIEH TPOdeCCHOHATBHON ASATETBHOCTH.

[prcTymas K H3YYEHUIO JIMTCPATYphl MO TEMS, HeoOX0IMMO COCTaBJIATh KOHCIIEKTHI,
BBITTACKHM, 3aMETKH. KOHCIEKTHPOBaTh B 003aTENbHOM IOPAIKE CIEAYET TPYOBl TEOPETHKOB,
KOTOpBIE MO3BOJIAIOT OCMBICIHTD TeopeTHYeCKHH 0asuc UCCICHAOBAHMS. B ocTajbHOM MOXHO
OTPAaHAYUTLCS BHITHCKAMH M3 M3YYEHHBIX HCTOYHHKOB. Bce BBIMECKH, LATATHl O0S3aTENBHO
JOJDKHBI AMETh TOUHBIN «0GpaTHBIA afpecy (aBTOP, Ha3BaHHUC paboThl, TOJ U3JaHKs, CTPAHULIA U
1.1.). YKenarensHo HamECaTh COKPACHHOE Ha3BaHUE BOMpPOCa, K KOTOpPOMY OTHOCHTCS BBIIIUCKA
min mTata. KpoMe Toro, HeoOX0IMMO HAYUMTRCH Cpasy ke COCTaBIATh KapTOTEKy CHENHabHOM
NUTEpaTyphl W MyOIMKAalMd HCTOYHMKOB, KaK TIPE/IOMCHHBIX [pernojaBarTeNeM, TaK H
BBIABJICHHBIX CAMOCTOSTENBHO, @ TaKkke OOpaTurhbes K oubnuorpadHUecKuM CIpPaBOUHHMKAM,
JIETOMICH JKYPHANBHBIX CTaTeH, KHYDKHOH JICTONNCH, pedepaTuBHbIM KypHamaM. IIpu 3Tom
nyGIEKALME HCTOYHMKOB (CTaTeH, Ha3BaHMUs KHUT ¥ T.J1.) IHCAaTh HA OTACNBHBIX KapTOUYKaXx,
3aMOJIHATH KOTOPBIC HEOOXOIWMO COITIACHO IpaBH/IaM O6ubmMorpauecKoro  ONUCaHUA
(bamuvis, THALEAIBI aBTOPa, Ha3BaHUC paboTeL. MecTo H3/1aHus, U3AaTeIbCTBO, TO H3aHNUA,
KOJIMYECTBO CTPAHMI, a JUIS XKYPHATBHBIX CTaTeH — Ha3BaHHE XKypHala, TOA Y3aHus, HOMepa
crpanun). Ha kaxoi KapTOuKe fenecoodpasHo GUKCHPOBATH MBICIb aBTOPA KHUIM HITH (dakT U3
3TO¥ KHHTH THIIB [0 OJHOMY KOHKpeTHOMY Bompocy. Ecii B paboTe, 1aXe B TOM e ab3alle Wik
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(hpase, comepxaTcs ele CyXIeHHs WK QaKTh 10 APYroMy BOMPOCy, TO HX CJIEAYET BHITHCHIBATH
HA OT/ENBHYIO KapTOuKy. V3JIOXKEHHE JIOJDKHO OBITH CHKATBIM, TOUHBIM, 6e3 CyOBEeKTHBHBIX
oterok. Ha 060poTHO# CTOpOHE KapTOUKH MOXHO /ieaTh COOCTBEHHBIC 3aMETKH O JAHHOM KHHIE
WM cTaThe, ee COIepKaHWH, CTPYKTYPE, O TOM, Ha KakuX HCTOYHHKAX OHA HalncaHa | Ip.

o PaspsiCHEHNs MO [OBOAY pabOTHI ¢ KOHTPOJIBHO-TECTOBBIMH Marepyanamu 1o Kypey,
PEKOMEH/IAIUHA T10 BHIOIHEHHIO TOMAIIHAX 3aJJaHuH.

TecTHpoBaHHE - 3TO NPOBEPKA, KOTOpPas IO3BONSET ONPEACITHIL: COOTBETCTBYET M
peabHOE TIOBE/CHHE POTPAMMBI 0KHJIAEMOMY, BBILIOJIHHUB CTIEIUANBHO noxo0panHbIii Habop
recToB. TeCT — 5TO BBIIONHEHHE OMPENENEHHBIX yCIOBHH W HeiiCTBHH, HEOOXOMMBIX UL
IIPOBCPKH paGOTHL TECTHPYEMOH (QYHKIHMH KM €€ JacTH. Ha xakaelif BOTIPOC 1O AMCIHAIUIAHE
HE0OXOIUMO PABIIBHO OTBETHTD, BHIOPAB OZIH BAPHUAHT.

10. BOCIIUTATEJIbHASL PABOTA

B pavkaxX peanu3alud JUCHUILUIVHBL HPOBOJMUTCS —BOCIMTATCILHAS pabota UL
$OpMUPOBAHHS COBPEMEHHOTO HAYYHOTO MHPOBO33PCHHA M CHCTEMBI 0a30BEIX IICHHOCTEH,
OPMHpPOBAHHS ¥ PasBHTHS yXOBHO-HPABCTBEHHBIX, IPAKIAHCKO-TIATPHOTHHICCKIX EHHOCTEH,
CHCTEMBI 3CTCTHUECKHX ¥ STHUCCKHX 3HAHUM U IIEHHOCTEH, yCTaHOBOK TOJICPAHTHOIO CO3HAHNA B
oGmecTBe, (OPMHPOBAHMS y CTYIEHTOB IOTPEOHOCTH K TPYLy Kak HEepBOH JKU3HEHHOM
HEOBXOIMMOCTH, BEICIICH IEHHOCTH U [IIABHOMY CIIOCO0Y JHOCTHIKEHUS XKU3HEHHOTO yCTexa, UL
OCO3HAHFS COMMATBHON 3HAYMMOCTH CBOEH OyayIeH npopeccHH.

11. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTH, UCTTIOJIb3YEMBIX
[PV OCYMECTBJIEHWU OBPA30BATEJILHOI'O NNPOLIECCA

11.1. ”TH®GOPMAIIMOHHBIE TEXHOJOTNN:
B yueGHOM IIpolecce Mo AUCIHIUIMHE PETYCMOTPCHO UCI0IL30BAHNAC uHGOPMALUOHHBIE
TEXHOJIOTHH:
- yTeHue JeKnnil ¢ UCIOIb30BAHUCM CIIAN/I-TIPE3CHTALIN;
- B3aMMOJIEHCTBHE ¢ 00YHAIOMMMHUCS [TOCPEICTBOM IICKTPOHHOH MOUTHI.
- cCOBMecTHas paboTa B DIEKTPOHHON HH(OPMAIHOHHO-00Pa30BATEIIbHOM CPEE CII6I'YBM:
CII6T'YBM: hitps://search.spbguvm.informsystema.ru/ (1ara o6pamerus 02.03.2026).

11.2. TepeveHn JUIEH3HOHHOr0 H ¢BOOO/(HO PACHPOCTPAHAEMOr0 NPOrPAMMHOTO
obecrnedeHusi, B TOM YHc/Ie 0Te4eCTBEHHOr 0 MPOU3BO/ICTBA

| Ne | Ha3paume peKOMEHIYEMBIX 110 pa3zeliaM 1 Jlunensus
‘ n/n TeMaM [IporpaMMbl TEXHUYECKHX U
,_ KOMIBIOTEPHBIX CPEACTB 00y YeHUA B
1 | MS PowerPoint ) ) 67580828
‘_ 2 | LibreOffice ceoboanoe 110
3 | OC Anst Obpasosanue 8 AA0.0022.00
I 4 | ABUC "MAPK-SQL" | 02102014155
5 | MS Windows 10 - 67580828 |
| 6 | Cucrema Koncynprantilnoc 503/KJI ]
7 | Android OC ] ] cBobogoe IO |

12. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASIT 1A
OCYUECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOIIECCA IO JUCHOUILJIMHE
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| HaumeHoBaHHe ‘ HauMeHoBAHHE CHIEIUATBHBIX ‘

OCHAIIEHHOCTH CIIeNUATbHBIX |

AHCIMTLTHHBI foMeIeHHi 1 moMeIeHuit It foMeleHHid U oMemeHui 115 ‘
(Moayns), ‘ caMocTosTeJIbHOH padoThI | CAMOCTOATEAbHOI padoThI
NPAKTHK B | ‘ |
COOTBETCTBMH C
| yueOHbIM | | |
|maamom | ! —
‘ OcHOBBI ‘ 335 (196084, 1. Canxt-lleTepOypr, ’_neuuaﬂusupoeaﬂnaﬂ mebennb. ‘
TEHCTUKH yi. UepHHTOBCKas, JI0M 5) Yuebnad | IApTHI, CTYIBs, TaOypeTsl, yueOHas

‘ ayMTOPHUS I/ TPOBE/CHHAS 3aHATHA
| ‘ CEMHMHAPCKOTO THIA, TPYNIOBBIX H|
| HHAMBAAYAIBHBIX  KOHCYJIBTAIHH, |
TEKYLIEro KOHTPOJIS u ‘

| mpoweryTouROf aTTeCTaH ___
| 362 (196084, r. Canmkr-TletepOypr,
‘ yi. YepHUTroBCKas, A0M 5) YueOnas
ayMTOPHS UL TPOBEACHA 3aHATHH
CEeMMHApCKOTO THIIA, TPYNIOBBIX H |
HHIABAAYAIBHBIX KOHcyanaunﬁ,|

‘ TEKYIIEro KOHTPOJIS u
IPOMEXKYTOYHOH aTTECTAIHI |

363 (196084, r. Camkr-TleTepOypr,
yi1. UepHUTOBCKasl, JIOM 5) Yuebnas
ayUTOPHA AJIs TIPOBEACHUA 3aHATAN ‘
CeMHHApCKOro THIIA, TPYNHOBBIX H ‘
AH/VBHIYaJbHBIX  KOHCYIbTallUH,

TEKYIIEro KOHTpPOJIA H

IPOMEXYTOYHOH aTTECTAlUY |

206 Bonboioi

(196084, r. Cauxr-Tletepbypr, yu.
Yeprurosckas, oM 5) Ilomemenne
IS CAMOCTOSATENBHOH PaboTHI

| | |
| I

‘ 214 Mansnii untanpHbii 3a1 (196084, |
r. Cankrt-IletepOypr, yIL.

‘ YepHUTOBCKAS, JOM 5) TlomeleHue

‘ JUISL CAMOCTOSTEIIBHOH paboThI

| | |
“ 324 Otmen  MHGOPMAILHOHHBIX |
rexaonormit (196084, 1. CaHkT-

| [letepOypr, ya1. YepHUroBCKad, A0OM
| 5) Tlomemienue /Ui XpaHCHHA U

‘ ‘ IPOHUIAKTAIECKOrO O0CITyKHBAHAS ‘
| yueGHOro 060py/A0BaHHA ‘

Creyuaruszuposanta

quTanbHB  3a1 | Cneyuaniu3uposannas

| 06pasoBaTebHYIO CPELy

JocKa. ‘

|
|
weben:

NapTEl, CTYJIbs, TaOypeThl, yueOHad ‘
JocKa.

mebenn: ‘
TabypeTH,

Cneyuaiusuposantas
MApPTBL, CTYIIb,
AITFOMUHHCBBIE TOTKM.
Texnuueckue cpedcmsa O00Y4eHUA: ‘
UHMEPAKMUEHAs OOCKA. ‘

mebenv.
CTOJIBL, CTYJIbS ‘
Texnuueckue cpeocmed 00yuenus: |
KOMIIBIOTEPHl € HOAKIIOYCHHEM K
ceru «VHTepHET» M HOCTYIIOM B‘
3JIEKTPOHHYIO uH(pOpMaIEOHHO-
o0pasoBaTeNbHY®O Cpety
mebenn: |

Cneyuanusuposannas
CTOJIBI, CTYJIbS

Texuuueckue cpedcmea 00yHeHus:
KOMIIBIOTEPBI € TOAKTIOGEHAEM K‘
cetn «VHTEpHET» ¥ JIOCTYIIOM B |
SIIEKTPOHHYIO uH(pOPMaHOHHO- ‘
Crneyuarusuposannas meberw. |
CTONBI,  CTYIbs,  CIEIMaJbHBIH
WHBEHTaph, MaTEPUAJIbl U 3aIlaCHbIC ‘
yact UL NPOQUIAKTHYECKOrO |
o0cmy KUBaHHA TEXHUYECKAX
CpeacTB 00yICHHS ‘
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| '| MoneKyisipHO-TreHeTHIeCKasd | Cneyuausuposantoe obopyoosanue |

| mabopaTopus 015 MOAEKYAAPHO-2CHEMUHECKUX |
| 196084, . Cankr-llere oypr, yJ. | uccredosanuti U Mmebelv: CTOIBL,
| . |

UepHUTOBCKAS, IOM 5) | cTynbsl, CHENHANbHBIH HHBCHTApD, |

| | TlomemeHue I XpaHEHWI H | HabOPBI peareHToB.
| | HpOQUITAKTAYCCKOTO obcmyKuBaHUA |

| MOJIEKYIAPHO-TEHETHIECKOTO | |
| | ofopynopams | |

[punoxenune 1 Ha 20 1.

PaGouyro IporpaMmy COCTAaBHIIH:
JI-p BeTepuHap. HayK, pod.

Kanp. 6uoi. HayK, JOOCHT

Kawu1. 6uon. HayK, JOUEHT
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[punoxenuc 1

cenbcKoro xossiictea Poccniickoit desiepaniu

MHKHHUCTEPCTBO
OBATEJILHOE YUPECIKIICHHE

deepanbHOE FOCYAAPCTBEHHOE GromxKeTHOE 00pa3s
BBICIIETO 0Opa30oBaHUA

«CauxT-TTeTepGyprekuit rocy1apCTBCHHBIH YHIBEPCUTET BeTepUHAPHOH METUITHHBD?

Kadeapa reHeTHYECKHX H PelpoIyKTHEHBIX GHOTEXHOJIOTHii

®OHJ] OIITEHOYHBIX CPEACTB

TeKyero KOHTPOJIS/MPOMEXKYTOUHOM ATTeCTAHA 00y9AOIMXCSE IIPH OCBOCHHH
OIIOII BO, peaansyromeit ®I'OC BO

10 JUCLIAILINHE
«EHHASI TH)KEHEPUS A BUOTEXHOJIOT'US»

Y pOBEHb BHICIIETO 00pa30BaHUS
BakanaBpuat
HampagieHne MoroTOBKH 06.03.01 — bronorus
[Ipoduis I'eHETHKA XUBOTHBIX
QOunas popma 00yIeHUA
Ton Hayana mOArOTOBKH — 2026

Cankrt-IletepOypr
2026



1. IIACIIOPT ®OHA OLEHOYHBLIX CPEACTB

Tadauma 1
T S N OHTpOJHpYEMBIE PA3IEIbE | ]
N | M®opmupyembie | poamnpy P | Oueno4Hoe |
| Ne (TembI) ‘
KOMIIETeHINH | | cpeacTBO
I  nwewmmummel
1 | OI1K-3. CnocoOeH NpUMEHAITH 3HAHUE OCHOB —l Pagne_]‘[ 1. reHeTI/IKa-HpeILMeT ] KOHHOKBHYM,
| 3BONIOLMOHHON TEOPHH, HCTIONE30BATE COBPEMEHHEIC | 4 METOJIBI HCCIIeI0OBaRMi | OIIDOC |
|__| TpeACTaBACHNS O CTPYKTYPHO-(YHKIMOHANBHOH | 1 METOZIb! 1 ciaeaosaiy¥a |+ poc |
2 | opranusauuu reHeTHUECKOH MpoTpaMMbl AKUBBIX | Paznen 2. L[I/ITOJIOFI/I‘-IGCKI/IG | KomnokBuym
| | 00BLEKTOB U METOABI MOﬂeKyﬂﬂpHOﬁ OUOTOTUH, OCHOBBI HaCJ'Ie)ICTBeHHOCTI/I
'—3 —| FEHETHKH U GHONOTHE PA3BUTUSA JTIS HCCCOBAHMUA }—P— _3_K— = K_ —_——
MEXAHIU3MOB OHTOFEHE3a U (PUNIOTeHE3a B | a3jien 3. KoMnakTu3alys | OJUIOKBUYM, |
| | ipo(eCcCHOHANLHO U ASATENBLHOCTH: XpomMaTuHa. T'McTOHBI H BX TECTHI, OIPOC
| | OIMK-3.1. TIpiMeHseT 3HaHUe OCHOB IBONIOLIOHHOH | MO IlI/I(bHKaIII/H/I. |
t———| Teopuu /15 OUEHKA YPOBHS CTPYKTYPHO#H 1 — —
4 | yHKIMOHANBHOM OpraHU3aLmUKt GUONOTUUECKHX ‘ Paszen 4. MOJEKyJIPHBIC | KOHHOKBHyMj
|_ _{ 00beKTOB B MPOYecCHOHAILHON ASATENLHOCTH. |_OC£0]E }L%:JEACTBCEIC)_UEH. | TGﬁ[BI,_Oﬂ)Oi |
| 5 OT1K-3.2. UcronesyeT B NpodhecCnoHaIBHOH Pasnen 5. 1\/[3[,1.2‘111/101_11_1EUI | KOJIOKBHYM,
| DeSTENLHOCTH COBPEMEHHbIE NpeACTARICHUS | |
| | CTPYKTYPHO-YHKUMOHATEHOT Opraiu3aLuy | U3MEHYHUBOCTD. | TECTHI, OIPOC
FeHETUHECKOTO AMNapaTa KIETKH | peansaiuy Knaccuduxaimi MYTaHHi'I.
| | reHETHMECKOH IpOTpaMMbi JHBBIX 0OBEKTOB. MyTareHs | |
| OI1K-3.3. TIpuMeHACT METOIBI MOJIEKYIAPHOH ) o |
| | Guonorum. reHETHKH 1 GHOJIOTHH pa3BUTHA IS LI’IaPHE‘ YTarcHbl. - L ]
| 6 | VCCIEI0BAHHS HANPABIEHHUs Pe3ybTaTos 1 | Pasnen 6. 3axons! Mengens. | KoJUIOKBUYM,
. MEXHU3MOB W OLTO- ¥ (PUIONEHEsa B THITBI HACIEOBAHHS. | TecTHL, OMPOC |
npodeccHoHaNBHOT ASHTEILHOCTH.
OIK-5. Crioco0eH NPUMEHATD B npodeccHOHATLHOH ‘ I{enTpanpHas jlorMa |
| | AESTeNBHOCTH COBPEMCHHBIE [IPEACTABICHUSA 06 . MO_]IeKyJ'Iﬂp_I{OfI_6HOJI(£HI/L_ | - J

|77 | ocwosax GUOTEXHOIOrHIECKHX H OHOMEAHIMHCKIX
TIPO¥3BO,ICTB, TEHHOH HHKEHEPHH, |

| | HAHOGMOTEXHONOTHH, MOJIEKYJIIPHOTO | pCaKImu.

| 8 | MoaenupOBAHM: | Pasmen 8. I'eneTuka

OﬂK—S.l.HpnmemeTBnpoq)eccu(manbﬂoﬁ Tomyisiuit. TeneTnka
| | nesTenbHOCTH COBPEMEHHBIC TIPEACTABCHUA O YIAIHH,

[ GHOTEXHONOTUUECKUX U GUOMEANLMHCKHX OHTOTCHE3A.

| Pasnen 7. I1LIP, KOMIOHEHTBHI | KoJIOKBHYM,
| TeCThL, OIPOC
| KoJIIOKBHYM,
TeCTBI, OIIPOC |

Q | TIPOM3BOACTBAX. I—Pa?,;[en 9. ba3bl JaHHBIX. | KoJmoKBHyM, |

| | OlK-5.2. [TpuMeHseT B npodeccHOHANBHOH ‘ II
JIEATENBHOCTY COBPEMEHHBIS MPEICTABICHH 00 pUMEphI 1 NPAHIATIBL ‘ onpoc |

0CHOBAX TeHHOM HHIKEHEPUH. HAaHOOHOTEXHOJIOTUH, | cOo3JaHus |
MOJEKYISIPHOTO MOJETUPOBAHHA

OIIK-7. CriocobeH PUMEHATH COBPEMEHHBIC ‘ |
uH(OPMALHOHHO-KOMMYHUKALIHOHHLIC TEXHOJIOTHH | |
JUlsl pelieHus CTaHAapPTHBIX npodecCHOHATBHBIX 3318 | |
¢ yuetoM Tpebosanni WH(OPMALHOHHON |
6e30MaCHOCTH:

OTIK-7.1. [loHMMaeT IPUHLMIBL PaGoThE | ‘ |
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOTOTUH NPU ‘

peuleHrH 3aaa4 61ONOTHUECKOM HATIPABJIEHHOCTH
OTK-7.2. Mcnons3yeT OpHHLKATIEL paGoThl | | |
coBpeMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHH TIpH

peilcHY 3a4a4 GHONOTUUECKOH HAMMPABIEHHOCTH | | |
COBPEMEHHBIX HH(OPMALMOHHO- KOMMYKALIHOHHBIX |

TEXHOJOTHH 1S CAMOPA3BHTHA. npodeccHOHANBHOH ‘
NESTENPHOCTH U AETOBOTO OOLICHUA. ‘ | |

| | [IK-5. [0TOB HCNOAB30BaTh HOPMATHBHBIC J0KYMEHTEL. | | |

onpeaenaAoLre OpraHH3aLUIo u TEXHHKY | |

| | Ge30macHOCTH padoT. cnocoOeH OLIEHUBATh |

| | 6uO0E30MACHOCT  MPOAYKTOB  OHOTEX [TK-5.1. | | |
HWcnonssyer HOpMATHBHbIC JOKYMEHThL | |

| | ompeaensomme OpraHy3aluio " TEXHHUKY |

GezonacHocTH paboT | |
[TK-5.2. AHamusnpyeT OHOOE30NMACHOCTH MPOIYKTOB |
GuoTexHonormuecknX M Owowemmmwmoknx | = PSS |



1 HPOEZOAC_TB.HOHOFPI'—ICCKPIX H OUOMEAHULMHCKHX | - | ]
| | TNIPOM3BOACTB. | | |
| [1K-6. CnocoGeH NpUMEHSThL Ha MPAKTHKE METOIB! | | |
| yIpaBJicHHA B cdepe OUONOTUYECKUX " | |
| GUOMETHIMHCKIX  TIPOM3BOACTB.  MOHMTOpHHTA  H | |
| OXpaHbl TPHUPOAHOH  CPEAB. TNPUPOAOTIONH30BAH UL, | |
| | BOCCTAHOBNCHUS ¥ OXPaAHbI GuopecypecoB: |
| [IK-6.1. TIpUMeHACT Ha MPAKTHKE METOIBI ynpaBiIeHHS | |
| B cfepe OHONOTMUCCKUX M GUOMEAMIIMHCKUX | |
| MPOM3BO/ICTB |
| [1K-6.2. TIpuMeHAET HA TIPAKTUKE METO/Ib! VIIPABJICHUS | |
| | B clepe MOHMTOPHHTA U OXPAHBL MPUPOAHOA CPEAEL. | | |
| HpHpOﬂO!‘[O‘TbSOBaHHS{ BOCCTAHOBICHUA U OXpaHbl |
| OuopecypeoB. | |
e ___l_____!
[IpumepHBIii MepedeHb ONEHOTHBIX cpeacTB
Tabamua 2
i — = —_—— ———_p B —— =S e e — — m— e —
Ne | HaumeHOBaHUE Kpatkast XapaKTepPHCTUKa OLCHOTHOTO TpencrasieHue |
| | OIIEHOYHOTO | CpelicTBa OIIEHOYHOTO CPENICTBA |
4‘ cpeicTBa _______________|__BQOI£6_ |
| 1. KonoxBuyM | CpencTBO KOHTPONA yCBOCHHUA y4eOHOro | Bormpocs! 110 |
| | Martepuaa TeMbl, pasfena Wik pasfenoB | TeMaM/pazienam
| | NUCIUILUTAHB], OPraHU30BAHHOC KaK | JIACITATUIIAHBI |
| | | y4yeOHOE 3aHATHE B BUAC cobeceI0OBaHUsL |
[_ i _ peHojaBaTes ¢ > 00yJaIOIIUIMH |
| 2. Tect TCI/ICTeMa CTaHAapTI3HPOBAHHBIX 3a,uaHm1 | DoHp TECTOBRIX |
| | | [103BOJIAIONIAs ABTOMATH3NPOBATH | 3aJlaHu}
| | mponenypy | |
| | A3MEpEeHUs YPOBHA 3HAHUH 1 YMEHHH |
|_ BN ~ o0y9aromerocs |__ -
3. CobeceoBaHue Cpem:TBo KOHTPOJIA, OpFaHHSOBaHHOG c KaK | Bompocsl 110
| | (ompoc) ‘ crenuaiibHas Gece/ia PemoasarTesic | TeMam/pa3zaeiam
| 0BYYAIOMKUMCS Ha TEMBI, CBA3AIHBIC C OACITUIUIAHEL,
|

‘ | | nsyqaeMoﬁ III/ICI_II/II'IIII/IHOfI, u paCC‘-II/ITaHHOC | Hpe)ICTaBJ'IeHHBIe B |

| HAa BBISCHCHUC 061:6Ma 3HaHI/Iﬁ ‘ HpI/IBSISKe K

| | o0y4aroIerocs mno OTMpPEICTICHHOMY | KOMIIETCHITHAM,

| | | paszaeny, TeEME, npobneme # T.I1. | mpeayCMOTPECHHBIM |
L | o, eog |
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3. TIEPEYEHb KOHTPOJIbHBIX 3AlléHI/II71 1 MHBIX MATEPHAJIOB, HEOBXOAUMbIX
JJIS1 OLITEHKY 3HAHUH, VYMEHHWIA, HABBIKOB U OTIBITA NEATEJBHOCTH

3.1. TunoBbi¢ 32/ 1aHUHA [1JIH TEKYIIEro KOHTPOAs VveneBaeMoCTH

3.1.1. Bonpocs! /1 KOJVIOKBAYMa
Bomnpocs! A OUNEHKM KOMIICTCHIAHN: OTIK-3. CriocobeH TPUMEHITh 3HAHHE OCHOB IBOJIFOHOHHOM
TEOPUH, HCIONB3OBATE COBPEMEHHBIC NpeACTaBIEHAS O CprKTypHo-(byHKuHOHaﬂBHoﬁ OpraHM3aiu
FeHeTHHUCCKON MPOrPaMMBl JKHBBIX OOBEKTOB M METOZbI MOJICKYJIAPHOH OHOIOrHH, TEHETHKH 1 OUOJIOTHH
pa3BUTHS T HCCIIEAOBAHNS MEXAHU3MOB OHTOTeHe3a 1 (PHIIOreHe3a B npodeccroHaNnbHOM NeATENBHOCTH;

OTIK-3.1. IIpumeHnaeT 3HAHNE OCHOB 3BOJIIOIHOHHOI TeOpHN A1 OLECHKH YPOBHSI CTPYKTYpHOMR
u  (QYHKIHOHAJBHOH OpraHH3aluu GuoJOrnUecKHX O0bEKTOB B npodeccHoHATLHON

JedATeJbHOCTH.

1. Tlomsrue MozepHOTO opranusma. TpeOoBaHus, IpebSIBIISIEMBIE K MOJICILHBIM
opraauzmaM. OCOGEHHOCTH [CHOMOB KUIeYHON Taouky, GakTepuodara
1M61a, ITeKapCKUX APOAOKeH H uepHOOPIOXOH APO30PUITHI

7. TlousTre MOJAEABHOTO 00BEKTa, IPUMEPEL, 067acTH UCTIONb30BAHUA.

3. CIpyKTypa 3yKapuOTHYECKOTO I'€HA. Ponp 9HXaHCEPOB U CailIEHCEPOB B
peryJsiuy TPAHCKPUTILIHHY.

4. llentpanbHas J0rMa MOJEKYIApHOM G1OIOTHH B COBPEMEHHDBIC NpEACTABICHHUS O
Heil.

OIIK-3.2. Ucnoab3yeT B npodeccHoHaNbHOll AeATeIEHOCTH cOBpeMeHHbIE MPeNCTABICHHNA
CprKTypuo-(])yHKummaJlbﬂoﬁ OPraHU3alHH TeHETHYECKOr0 ANapaTa KJIeTKH H peajH3aun
releTHIeCKOol IPOrPAMMBI JKHBBIX 00bEKTOB.
1. MexaHu3MBl PEryJIaLyuH OKCIPECCH TCHOB Y yKapuoT
2. TloHsTtre TpaHCKpHITOMA. TPaHCKPANITOMUKA.
3. TlocTpaHC/IAIMOHHBIC Mo uduKanuy Oenka 1 X BUABL. Do IUHT.

4. Tlporeomnka. HampapieHus NPOTCOMUKH 1 X MeTONbl. BecTepH-OMOTTHHT.

OIIK-3.3. IlpuMensaeT MeTOABI MOJIEKY/ISIpHOTHl 0HOJIOTHH, eHECTHKH H OuosioruM pa3BUTH A
JICCIIE/OBAHMS HATIDABJIEHNH Pe3Y IbTATOB H MEXAHH3MOB H OHTO- M duIoreHesa B npodeccHoHANbLHOT
HesiTe/IbHOCTH.

1. Cucrema pernapanyi. OCHOBHBIC THIIBI nospexaeHust JJHK.

2. Cucrema penapanyi. MexaHu3Mbl perapatim.
3. TlonuMmepasHas LenHasA PeaKius. JuzaitH npaitMepoB. Momudukarmu TP
4. CpcTeMbl HAIPaBIeHHOI0 U3MEHEHM TCHOMa (mporpaMMuUpyeMbIC
IHIOHYKIIEashl).
5. CRISPR/Cas cuctempl. MexaHu3M UX paboTBHI.
Cuctema CRISPR/Cas9 B reHHON HHXEHEPUH



OIIK-5. Cnoco0eH npuMeHsiTL B npodeccHOHAILHOMN 1eATEALHOCTH coBpeMeHHbI€ IPeACTABICHHS
06 0CHOBAX OHOTEXHOJOTMIECKHX M OHOMETHIHHCKHX OpPOM3BOJCTB, TEHHOH NILKEHEPUH,
HAHOOHOTEXHOJIOTHH, MOJIEKYJIAPHOTO MoJeTUPOBAHMS;

OIIK-5.1. IlpumensieT B npodeccHoHANLHOM 1eATe/ILHOCTH COBpEMEHHBIE NPEJCTABJICHUH O
GHOTeXHOJIOTHYeCKNX U OMOMEIMIHHCKAX npou3BOACTBAX.

OIIK-5.2. Ilipumenser B npodecCHOHAILHOH AeATEIEHOCTH coBpeMeHHbIe TIPeIcTaABICHUA 00
OCHOBAX FeHHOI HEKeHePHH, HAHOOHOTEXHOJIOTHH, MOJIeKY.JISIPHOTO MOACIMPOBAHUA

1. Meroasl I0CTaBKHA CRISPR/Cas9 B 5yKapHOTHICCKHEC KIIETKH
2. Caifr-HalnpaBlIeHHBI MyTareHes.
3 Caitr-crieqpduyeckas peKOMOMHALW.
4. CuHTe3 OIUTOHYKJICOTHIOB. AMuI0POCPUTHBIA METO CUHTE3A
OJINTOHYKJICOTHIOB HA YHIIAX.
5. Jlurasmas uenHas peakuus. [TonumepasHad [UKIIMyecKas cOopKa.

a

BronHpopMaTHKa 1 €€ HATPABJICHHS.
7. Twurs! BRIpaBHUBAHMS HYKICOTUIHBIX HocJeA0BaTeNbLHOCTEH. ATOPUTMBL
TonapHOTo BEIPAaBHUBAHN (Hugnimana-Bynmia u CmuTta-BarepmaHa).

OTIK-7. CriocobeH IPAMEHATh COBPeMECHHBIC mul)opManﬂonno-KOMMyﬂmcaunomlme
TeXHOJOCHH 15 pelieHnsi CTAHIapTHBIX 11podhecCHOHAIBHBIX 33/1a% € YI€TOM TpeGoBAHMIl
nHpOPMAIHOHHON 6e30IACHOCTH;

OIIK-7.1. TlonMaeT NPUHIHIBI PA6OTHI COBpeMeHHbIX HHPOPMANHOHHDIX TeXHOJIOTHH NpH
peleHnn 3a1a4 GHoTOrnuecKoil HANPABJICHHOCTH
OI1K-7.2. Ucnoab3yeT NPHHIHUIILI paboTBI COBPEMEHHBIX AH(pOPMALMOHHBIX TeXHOJIOTHi TIpH
penIeHHn 33129 61010rHYeCcKoil HATIPABJICHHOCTH COBPEMCHHBIX uH(OpPMALHOHHO- KOMMYKAIHOHHBIX
TeXHOJIOTHI sl caMOpa3BHTHSHA, npodeccHOHANLHOM NeATEILHOCTH H 1eJ10BOT0 00IeHNs

1. ITpuAImI reHHoH JAKTATOCKOIHH.
2. MeToa FeHETHIECKOro HoKayTa ¥ €ro MCTIONB30BAHKE B MOJICKYIAPHOH
OMONOT M.
3. TlomsTHE HOK/IayHA reHa A MCTIOJB30BaHNe 3TOTO MEeTOIa B MOJICKYIIAPHOU
OMOJIOTHH.
4. TloHsTHE AronTo3a U €ro OCHOBHbIC Ty TH.
5. Bo3MOKHBIE CTIOCO0BI KIETOYHOM CMEPTH (KpOME arornTo3a).

TK-5. ToToB HCNOJIb30BATH HOPMATHBHEIC JAOKYMEHTBDI, Ompeesiomue oprauu3anuio u TeXHHKY
Ge30macHOCTH PaboT, criocofeH ONeHNBATD 6110630112 CHOCTH MPOAYKTOB OHOTEXHOJOIHIECKHX a
SmoMe THIMHCKUX POM3BOACTB;
[K-5.1. Hcnonp3yeT HOPMATHBHBIE NOKYMEHTBL ONpese/sIoHe OPraHu3aluio M TEXHUKY
He30MacHOCTH padoT
MK-5.2. Ananusupyet 61o6e30MacHoCTh IPOAYKTOB GHOTEXHOJIOTHUECKUX 1 OMOMEAUIIMHCKAX
IIPOU3BOJICTB.

[K-6. CriocoGeH IPUMEHATH Ha MPAKTHKE METO/BE ynpasjenns B chepe OMOJIOTHUCCKHX M
GoMe THIMHCKHX NPOH3BO/ICTE, MORHTOPHHIA H 0XpaMBI HPHPO/IHOIT Cpeibl, [PHPOIOTIOJIL30BAHNA,
BOCCTAHOBJICHMS H OXPAHBI 0HOPECYPCOB;



TIK-6.1. [ipuMensieT Ha NPAKTHKE METOAL ynpasjenus B cdepe OHOJIOTHYCCKHX H
GroMeIMIHHCKNX MPOU3BOACTE
TK-6.2. [IpuMensieT Ha NPAKTAKE METOALI ynpagJiesns B cepe MOHHTOPHHTA H 0Xpanbl
MpPUPOAHOI cpeIbl, NPUPOAONO/IL30BAHNS, BOCCTAHOBJICHHS M OXPaHbI GHOPECYPCOB;

1. Tennag Tepanus 1 e BUABL.
2. TIpHMHAIAIL! IO3UTUBHOMN ICHOTCPAIIH.
3. TIpHHIMIB] HETATUBHOM CHOTCPAIIIH.
4. TloHATHE T€HOJHATHOCTHKH.
5. OmnpeneneHRe TPAHCIEHE3a U €10 UCTIOB30BAHNE.
6. Crioco0sl CO3aHus TPaHCTCHHbIX pacTeHnil 1 JKUBOTHBIX.
7. DTHUCCKUC ACIIEKTHI CO3aHNA I'MO-opraHu3moB.
8. TLIOpUNOTEHTHBIE CTBOJIOBBIC KICTKH H cIoco0BI MX CO3/IaHNA.
9. IIpoGiemsl ¥ IEPCIEKTUBLL JICIIONB30BAHUS IUTIOPHIIOTCHTHEIX CTBOJIOBBIX
KJIETOK.
10.ITpaBoBOE PETYIUPOBAHUE B 06J1aCTV TEHHOM NH)KEHEPHUH.

3.1.2. Tecrnl

E1.B.17 Tennas HEKeHepHs U OHOTEXHOJIOTHA

[TK-5. TFOTOBHOCTBEO KCIONB30BATh HOPMATHBHEIC [OKYMEHTHI, OMpee/IsIOne
opraHu3aluio U TEXHHKY Ge3omacHOCTH — paboT, CHOCOGHOCTBIO  OUCHUBATE
61106€30MaCHOCTh TPOAYKTOB OHOTeXHOJOTHIECKHIX 1 6uoMeIUIMHCKUX TPOU3BOACTB.

HBeauKaTopsl KOMITETEHIIHM:

MK-5.1 Vicronp3yeT HOpMAaTHBHBIE TOKYMEHTDI, onpeieISIOIIMe OpTaHu3aluio 1
TEeXHUKY 0€30MaCHOCTH pabort
IIK-5.2 AmanmsppyeT 0uo0e30macHOCTb  TIPOIXYKTOB OUOTEXHOJIOTHYECKUX H

OHOMETUIIMHCKUX HpOI/IBBOIICTB

3AJIAHUSA 3AKPBITOT'O THITA

3agaHusi KOMOHHHPOBAHHOIO THIIA € BBLIGOPOM OTHOT0 BEPHOIO OTBETA U3
NpeJIoKEeHHbIX BAPHAHTOB

IK-5.1 [IpumenseT Ha TIPAKTUKE METOABl yIpaBjIieHus B chepe
6HOIOrMUECKIK ¥ OHOMETMIMHCKIX MPOM3BONCTE

3apanne 1.
[Ipouumatime ompbI60K U3 mexcma cmampi U 6616epUme NPAUNbHYILL OTEEN.
Tpancdexnus — 3TO MPOLECC JIOCTABKM OK30T€HHON JHK wm PHK B

3YKapUOTHYECKYO KIETKY, IHPOKO FCTIONb3yeMBblil TS HapaboTKA PEKOMOMHAHTHBIX
GelKOB ¥ BBEIEHUS PETIOPTEPHBIX KOHCTPYKIWI ANA M3y4SHUs CUTHAIBHBIX nyteil. B
HacTosiee BpeMs TpaHCheKuHus He3aMeHuMa I CO3JaHMS PEeKOMOMHAHTHBIX
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BHPYCHBIX IITAMMOB, & TAKXE HapaboTKK JIEHTHBUPYCHBIX U aJicHOaCcCOIMUPOBAHHBIX
BUPYCHBIX BEKTOPOB.

CylecTByeT HECKOJIBKO TUIIOB HEBHPYCHBIX HOCHTeNel s TOCTaBKH JIHK:
JIMTIOCOMBEL,

MOJIMMepHbIE COENUHEHNUs, TMETHIHBIC HocuTes W Ap. Jis CBA3BIBAHUA JHK
WCIIOJIB3YIOTCS, B

OCHOBHOM, KATHOHHBIE COEIMHEHMs, KOTOPBIC SNEKTPOCTATHYECKH CBA3BIBAIOTCA €
OTPHIATEIIEHO  3apSKCHHBIMU docdaTHpIMU  TPYHIIAMU HYKJIEMHOBOM KHUCJOTEL,
06pasys CTaOUNbHBIH KOMIUICKC.

Ongoli 13 BaXkHENIMX PoGieM J0CTaBKA HYKITEMHOBBIX KMCJIOT HEBUPYCHAIMH
HOCUTEIISIMH in Vivo ABIseTcs cTabUIBHOCTD KOMILICKCOB BO BHEKJIETOUHOH cpene. B
60JIBIIHHCTBE CBOEM HEBHPYCHBIE BEKTOPBI HMCIOT [IOJIOKUTENBHBIN [TOTEHIMA,
BCAEACTBUE UEro BO BHEKJIETOUHOM cpefde OHU MOIyT ANEKTPOCTATHICCKH
B3aMMOJIeliCTBOBaTh € OTPHIATEIBHO 3apsOKEHHBIMH  OelKaMK (manpuMep,
anpbyMHHOM) M 00pa3oBbBIBATH arperarpl. Arperanus JIHHIACT KOMILIEKCBI
TpaHCHEKINOHHOH aKTUBHOCTH.

Wcmonp3ysl OTPHIBOK M 3HAHUSA B oBIacTH TeHHOW WHXEHepHuH, BbiOepuTe B
IPUBEICHHOM CIIMCKE BEPHOE CYIK/ICHHE W NpUBEAUTE apTyMEHTBI,

1. HeBupycHbie HOCHTENM I ROCTABKH JIHK Gonee WMMYyHOICHBI, HEM
BUPYCHEIE;

2.JToctaska JJHK ¢ OMOIIBIO THIIOCOM o6nanaeT Gonpiei 3PGEKTUBHOCTBIO TIO
CPaBHEHMUIO C UCIIONB30BAHNEM AAB BEeKTOPOB;

3. TIpOHMKHOBEHUE JIMTIOCOMAIBHOIO HOCHTENs B KIETKY CTPOro OrpaHHiceHO
TPOMKU3MOM K OIIPEJIETICHHOMY KJIETOYHOMY THITY;

4. TpeOyeTcs yBeIMIeHHS cTaGIIBHOCTH KOMIUIEKCA HEBUPYCHOTO HOCHTEIS H
JIHK mpu WCTIONb30BaHUHU in Vivo.

Orsert: 4.

3ananmne 2.

Ipouumatime ompoL60K U3 MeKcma u guibepume NPasuilbHblil OMeem.

O6manaloT cpeaHel BMECTUMOCTBIO (1o 8 T.OLH.) H JUTATETIEHON JKCIIpeccHeir
JOCTABJICMO} T[EHETUIECKOH KOHCTPYKIAN 33 cyeT BKJIOUEHMS TeHOMa B I'€HOM
XO35Ha, OIOCPENIOBAaHHOIO oGpaTHOM TPAHCKPHUIIIHEH. OpHako CKIOHHBI K
BCTPAMBAHMIO CBOETO TIeHOMa B AKTHBHO TpaHCKpUOHpYIomuecs y9acTku, HTo
[PUBOAMT K PaspyLICHUIO ICHOB 1 HApYIIEHHIO PabOThl KJIETOK. O xakoM THIe
BHUPYCHBIX BEKTOPOB HIET peub?

1. AIeHOBHPYCHBIC,

2. PeTpoBHpYCHBIE;

3. AJIeHOACCONMHPOBAHHBIC]

4. OcuoOBaHHBIE HA BUPYCEe BE3UKYISPHOTO CTOMATHTA.

Orset: 2.

Jananue 3.
[Ipouumaiime ompyl80K U3 mexcma cmanol U 6vibepume nPAaeUIbHbIiL OMeen.
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OCHOBHasI CTPATErysl TEHHOH Tepariy MYKOBHCIIH/I032 IPENONAraeT J0CTasKy
rega CFTR B suuTeNMANbHBIE KISTKH IBIXaTEIbHBIX myTel GonbHBIX. I1pu 3TOM HpU
ppIGOpe cr1ocoba JOCTABKY IeHa B KICTKU HEOOXOIUMO YUUTHIBATE, YTO NPUCYTCTBAC
I'yCTOTO CeKpeTa B OpoHXHonax 3HAYMTEIBHO CHIDKAET d(Q(eKTUBHOCTE BBCACHHUA eHa
C TIOMOIIBIO a3p030Is. DTOT CEKpeT HAKIA/bIBACT JNOTIOJHATENBHBIE OTPaHUUCHUA Ha
IpOBEJICHHE TEHHON Tepamuy, IOCKOJIBKY HCMOJIb3YEMBIN BEKTOP NOJDKEH HE TOJIBKO
OPUBOIUTH K 3¢ eKTHBHON IKCIPECCHH G yHKLMOHAIBHOTO oenxka CFTR, HO ¥
06nanare CHOCOOHOCTHIO HMPOHUKATE B KIeTKH TOJACIM3UCTRIX Kejne3 H B
JIOBEPXHOCTHBIH SIHTENH CIM3UCTOH 000IOYKHY, TOKPBITOH IIIOTHBIM CTI0EM CEKPETA.
Hcrionp3ys OTPHIBOK U 3HAHUS B oBIACTH TEHETUKU M TeHHOW MHKEHEPUH, BLIOCpUTE B
IpHUBENEHHOM CTIACKE BEPHOE CYHCHNC H TIpUBEIUTE ApTyMEHTBI.

1. Tennas Tepanus MYKOBUCIHAO32 TpeGyeT pelakTHpOoBaHUA TEeHETUUECKOTO
MaTepuaa BceX COMaTUIECKUX KIIETOK OpraHu3Ma;

2. MyKOBHUCIUAO3 — 3a00JeBaHye, BBI3BIBAEMOC reHHOI MyTallKeH,

3. OcHOBHOM cTpaTerueu FeHHOW Tepanu¥ MYKOBHUCIHJ032 ABIAETCS
peNaKTHPOBAHUE KIIETOK OnacTyJibl,

4 3aBHCHMOCTh MEXTy CIoco0OoM BBEICHHA TIperapata OT MYyKOBHCIIHMI03a U
> (PEKTUBHOCTBIO TeParii MUHUMAIIBHA.

Otsert: 2.

3aganue 4.

[pouumaiime ompei6OK U3 mexcma cmambil 1 eplbepume npasUibHbLLL 0Meem.

TlonyueHue npenapara ountiennoit cymmapuoii PHK — mepsasi U KJro4eBas
cTaays JT0OBIX YKCTIEPAMCHTOB 110 aHAJA3Y TpaHckpumnToma, OT KauecTsa TIOJTy4e€HHOM
PHK 1OJHOCTBIO 3aBUCUT YCIIEX NaTbHEAIINX pcciieoBaHui, BO3MOXHOCTD
OJTydeH s IOCTOBSPHBIX NaHHBIX 00 PKCIIPECCHU I'eHOB.

JI71st BBIAEICHUA PHK onTvMAaJIbHO HCIIOIL30BAHNE CBEIKUX TraHe#. OQHaKO eClu
5TO HeBO3MOXHO, BhieeHne PHK mpoussozasT 13 3aMKCHPOBAHHOTO MaTepuaa, IpH
yTOoM i (UKCAUMH MPUMEHSIOTCS: 3aMOposka B JKUIKOM a30Te C IMOCTICIYIOINUM
xpanerneM mpu —70 °C, ¢ukcauus 80% ITUIOBBIM CIMPTOM WU CIIelaIbHBIMU
drkcaTopaMu I PHK.

Jinsg coxpaHeHHs KauecTBa HyKJICUHOBBIX KHCJIOT HeoOXOAMMO KaK MOXKHO
obIcTpee cTabHIM3MPOBATh KISTOTHYO PHK nociie c6opa GHOTOrMyecKoro Marepiasa.
[Ipy WHCTONB30BAHMU CBEKHX tkapeli crabmmmszanms PHK n MHIHOMPOBAHUC
axtupHoctu PHKa3 mocturacted € [TOMOILIBI0 OBICTPOH TOMOTEHH3AINH obpasua B
nmsupyroueM 6ydepe.

Vicronp3ys OTPHIBOK M 3HAHHA B ob1acT GHOTEXHOIOruH, BHIOEpUTE B
[IPABEICHHOM CIIMCKE BEPHOE CYHICHHC Y TIpUBEJIUTE ApTyMEHTHL.

| Mcciieopague TPAHCKpUIITOMa, Kak —IpaBsiio, npennonaraeT  aHalu3
cymmaptoit pPHK;

2 Monexyns PHK B 611070ru4eCcKkux TKaHgX Oosee cTaOUIBHBI, YeM JTHK;

3. Jderpamanus MPHK B o0pasne B TOM HHCIC BBRI3BIBAETCS JAEHUCTBHECM
depMeHTOB, PaCIICILILIOMHIX HYKJIEHHOBYIO KHCJIOTY;
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4 JIpuemieMO BBIICTIEHUC cymmapaoit PHK u3 GUOJOrHYecKuX 00pasioB,
JONroe BpeMsl XpaHUBIIAXCS PH _20 °C 6e3 npeaBapuTebHON cTaOWIN3aIui.
Otger: 3.

3apnanue 5.

[pouumaiime ompel60K U3 mexcma u gvibepume npaGUNbHLIL OMEem.

depMeHTH], Y3HAIOIIHE crenuUUecKye IOCIeJOBaTeNpHOCTH B JTHK wu
BHOCSIIME PA3PHIBBI B CAUT y3HABAHMSA WA Ha oTipe/IeNIeHHOM PaccTOAHUY OT HETO. B
3aBUCHMOCTY OT CHMMETPHYHOCTY CalTa y3HaBaHHi M MECTOTIOJIOXKEHUS pa3pesa
OTHOCHTENIBHO caiiTa y3HaBaHHMs [OPa3NelioT Ha TpH OCHOBHBIX Kjacca. B reHHOH
WUEJKeHepAM AaKTUBHO  HMCTIOJB3YIOT depMeHTBI BTOPOTO  THIA, OHH Y3HAIOT
oCJIeI0BaTeIBHOCTH, 00718 1at0MIHe CAMMeTpHeil BTOPOro TIOpsLIKa, 1 AENAi0T paspes B
mpeaenax caiTa y3HaBaHus. O KaKIX MOJIEKYJax VIET peusb?

1. DK30HYKJIEa3Hl;

2. Jlurassl,

3. XenuKassl,

4. DHAOHYKII€a3bl PeCTPAKLKH.

Ortger: 4.

3agpanusa 3aKpbITOIO TANA HA yCTaHOBJIEHHe COOTBETCTBHS

K-5.2 AHaJan3upyeT 6u00e30NaCHOCTD NpOAYKTOB
6HOTEXHOIOTHIECKHX i GHOMETHIHHCKAX IPOH3BOACTE

3ananue 6.

IIpouumatime mexcm u ycmanosume coomeememsue.

Buenpenne qy;xepo;moﬁ JIHK asnseTcs HEOOXOMMMBIM 3TAIOM JJis IIOTy eHHA
reHHOMOANGUIIMPOBAHHBIX KIICTOK € 3aaHHBIMKA XapaKTepUCTUKAaMU U KayeCTBAMHU.

Cpenu criocoGOB BHECEHHsS BEIIECTB B KIICTKH paznuyaroT TpaHC(EKIMIO —
npoliecc BBCACHMS gy)KepOJHOH | HyKJIEHHOBOM KHCJIOTHI B KJIETKU JYyKapHoT
HEeBUPYCHBIM METONIOM, H TparchOopMarHio, AHAJIOTUYHBIM MPOIECC, HO TIPH pabote ¢
KJIeTKaMi NpOKapHoT. TpaHCHyKIus [IpeCTABIIACT coboii mepeHoc IeHeTHYECKOro
Marepuaja u3 OJIHO# KJIETKY B APYTYIO € TIOMOLIBIO BHpYCa ¥ MOXKET MPHUMEHATHCA KakK
K DyKapyOTHYECKUM, TaK 1 OaKTeprallbHBIM KJIETKaM.

VCTaHOBUTE COOTBETCTBME MEXIY THIIaMU KJIETOK B TPUMEHSEMbIMUA K HUAM
METOJAM BHECCHHS qyKepOIHOH JTHK: x Xax[nod Tmo3unuu 1IEpBOr0 crooua
noabepHuTe COOTBET CTBYHOLIYIO TIO3UIHIO 13 BTOPOT'O cronfua

| Knerka ' MeToa BHECEHHS JHK |
A | Slituexnetka KPC 1| buobanucTika |
"B | ComaTtuueckas KieTKa 4eloBeKa in | 2 | JIeHTUBUPYCHBIH BEKTOP |
| | vi |

vivo

4 — — —

e _ B
'3 | Bexkrop Ha ocHoBe GakTepuodara |

B | Knerxu xanayca kaproens KT ej
12



e — e I |
Baxtepmanbmas wietka Ecoli |4 | MuKpOHHbEKLA |

3ammiwTe B Ta6MIy BEIOpaHIbIC ‘udpE! MO COOTBETCTBYIOUMH OyKBaMH.

A BB T

[ S . R
Otset: A4b2B113.

3ananue 7.

Ipouumatime mexcm y yCmanosume coomeemcmsue.

[MomimMepasHas NenmHas peaKiys (ITLIP) Gbuta paspaborana HobGeneBckuM
naypearom Kopu Miomiucom B 1983 r., ¥ cTana Ko4oM K 3GQeKTHBHOMY PEIICHHIO
MHOJKECTBA  AKTyalbHBIX ~ OMONOrMHYECKUX U OMOTEXHONOIrMYEeCKNX  3aJat.
Hcronp3oBanie 00paTHOM TPaHCKPHUIIINH (OT) Bmecte ¢ JTLIP 1103BONNIO BRIABIATE
MaJTble KOJIMYecTBa Clie(pUIeCKIX PHK TpaHCKpHUIITOB.

KonuuecTBeHHBIM  aHanu3 CHerM@UYecKux —HYKICHHOBDLIX KHCIIOT ~CTal
Bo3MoxHbIM ¢ passurueM IIIIP B «peanbHOM BPEMEHH» (TIL{P-PB), npu KOTOpOM
HeTPEPBIBHO OCYIIECTBIACTCS H3MEPEHNT dbyopecueHInT aMILTAQUIPYEMOA CMECH
BO  BpeMs  TNpOBEICHUs TEPMOLMKIAPOBAHHA. KonnuectBennass  I1IP-PB
JOTIONHUTENBHO TpedyeT IepeBo/a (bIyOopecLeHTHBIX CHTHATIOB B THCIOBYIO dopmy.
Mertons! [TL[P HenpepbIBHO COBEPHICHCTBOBANUCE, 110 IPUBEJIO K TIOABIEHHUIO HOBBIX,
GoJlee TOUHBIX ¥ UyBCTBUTEIIBHBIX Mo rKauil peaKyin.

VY CTaHOBHTE COOTBETCTBHE MEKIY Pa3HOBHHOCTAMHU TTLIP u ux NpUMECHEHUEM B
FeHHOM MEDKEHepHMM: K KaXIod TO3MIMU  IEPBOro cronbua TonOepHTe
COOTBETCTBYFOILYIO TIO3ULIAIO U3 BTOPOTO crosiona.

| Peaknust ]_IIpnmeHeHue - |
A |—Knaccp1qec1<aﬂ TP | 1 ] DKCIepUMEHTATBEHOE 1
o || monmepaeme HokayTa rea |
'| b '|_HL[P B «peaJbHOM BPEMEHH» \ 2 | KnonupoBaH#e KogUpyromei |

L1 ToCHSAORATONRIoNT —
’_B | TILIP ¢ o6paTHOK TpaHCKpUMIUEH | 3 | OnHOBPEMEHHEIH CHHTE3 |
| ‘ MOCJIE0BATEIEHOCTEH

N 1 __HEKLHBEHX_FGH_OIL__!
T | Mynprumiekctas [P "4 | OGHapyXeHHE F€HETHICCKOTO |
| | ] MaTepualia peTpoBUpyca B |

| | Guomornreckom obpasie |

‘I[— ITIL[_P-HZ[P_CD_ |5 | ['eHOTUTTHPOBAHUE €AUHUIHOTO |
A N S S SN
Samuumre B TabHLYy BEIGpaHHbIe WAGPBI IIOX COOTRETCTBYIOLIERH 6ykBamu.
a5 B r A

. ——

" Orser: A2BIB4I3M5.
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Zanaunmne 8.

Ipouumaiime mexcm u ycmanogume coomeemcmeue.

BozuukHoOBeHNE TMOCTTCHOMHBIX TeXHOJOTUi CBA3aHO C TEXHOIOTHYECKUM
pa3BHTHEM HCClIeIOBaTENbCKUX HHCTPYMEHTOB, IpOW3OLIEAIM JiBa JecATKa neT
Ha3an W TpHBEIIIEM K HOABICHUIO TaK Ha3bIBAeMBbIX «OMHKCHBIX» TeXHOJOTHM.
braromapsl JOCTHXCHUAM COBpeMEHHOM HayKH, CTaJlo BO3MOXKHBIM B PaMKax OIHOTO
HaydHOrO HCCIEIOBAHUS OIHUCATH Guoniorndeckuii 0OBEKT Ha MHOXECTBC ypOBHEM
OpraHu3au|y — OT TeHOB /10 HU3KOMOJIEKYIPHBIX BEICCTB.

TlepBoil U3 «-OMHUK» BO3HUKIA FeHOMHUKA, TPOM30ILIO 3TO CIIE B 90-pIX rogax
TIPOIILIOTO CTOJIETHS. [egoMuka M3ydaeT CTPYKTypy H QYHKIHIO HyKICOTHHBIX
[oceoBaTeNpHOCTe  TeHOMOB  JKHBBIX opranusmos. 14 anpens 2003 .
MexIyHapoAHBI# KOHCOPLIYM 0GBABUII O 3aBEPIICHUHN pabot 110 pacum@poBKe
reHOMA UeoBeKa. JTa KiltoueBas TOHUKa 03HaMEHOBAJIA HACTYIUICHUAE TaK HA3bIBAEMOU
"oCTTeHOMHOM 3pbI", OCHOBHas 3alata KOTOpO# cTosiia B 00DLICHEHNHU TOro, Kak
regeTHueckas MHQpopManus —peanusyercs Ha ApYrEX YPOBHSAX OpraHu3aiiu
61OIOTMYECKIX 0OBEKTOB: TPAHCKPHIITOMHOM, IIPOTEOMHOM U MeTab0JIOMHOM.

VYV CTaHOBUTE COOTBETCTBYE MEXY [HOCTIeHOMHOM OTpacibio ¥ €€ BO3MOXHBIM
IpeMETOM ~ HM3YHUeHMs: K KXol IIO3UIMH  ITIEPBOTO ctonbna moadepuTe
COOTBETCTBYIOLIYIO I O3HITHIO U3 BTOPOT o croibna.

. OTpacab | IpeameTt |
A ' MeTareHoMuKa ) 1 TMaTTepH KOBANICHTHBIX |

B |: - - | || Mo M (pKALWHA TMCTOHOB B KICTKE. |
'b 1_1\/I_GT;60_JIOI/II/IK8, — |2 [ COBOK_ynHozTL_T;aIEB_Hx_ o _]
I R | werabommos.
'B | Omwremommka 3 | BakrepuambHoe COOOMIECTBO. __|
'T | TpanCKpUNTOMHKA Jr4 . IMyn vPHK, cuHTE3ApYEMbIX |

| . ’

e || nedvOHINETKOW. |
| | VHTEpaKTOMUKA | 5 XapakTep GeNKOBbIX |
|| | | B3aUMOJCHCTBUI B JAaHHOW THIIE ||

B I Y T R -l SRR .

3anuIITe B TAOJIHILY BEIOpaHHBIC 1 pel TOA COOTBETCTBYIOILIUMU OyKBaMHU.
~ s B T o
N T D
| | | | T |

“Orser: A3B2BIT4NS.

3aganne 9.

[Ipouumatime mexcm u ycmarosume coomeemcmesue.

Pemapanuss B TEHETHKS IpencTaBiIsieT coboii ocobyro (YHKIHIO KICTOK,
3aKJTIOYAIOIIAI0Cs B CTIOCOOHOCTH HCIIPABJIATE XUMHPYECKre TTIOBPEXKIEHNS 1 Pa3phIBbl B
monexynax ~ JHK,  BO3HHKAIOIINC BCEACTBAE  BO3JEHCTBAS  PasIMHHBIX
[IOBPEKAALOIIMX (HAKTOPOB pu3IIecKoH, KHMIIECKO U GUONOTHIecKod PUPO/IBL, a

14



TaK)Ke TPy HOPMaJbHOM CHUHTE3C JIHK B mporecce KHA3HENCATEIBHOCTH KIIETOK.
3anycKaloT pealn3alito TIPOLIECCOB  BOCCTAHOBJICHHUA creManbHbIe MEXaHU3MBI
«0030pa» TreHoMa, KOTOpbIC HA3BIBAIOTCH «CBEpPOUYHBIE TOUKH (4EKITOMHTEL)
HOBPEXACHUA. B SKHBBIX KJIETKax JIEUCTBYIOT HECKOJIBKO pasiAIHBIX CHCTEM
penapaiyy, KOTOpble YacTHIHO CBA3aHbI PYT ¢ IPYroM, HO OTIUYAROTCA MeXaHH3MaMU
«nounakm» JIHK, a Taxxe crielpanu3angeil mo TuIaMm yCTpaHAEMBIX TIOBPEXKACHHH.
VCTaHOBUTE COOTBETCTBHE MEXIY THUIIOM nospexnenns JHK # yCTpaHmiomuM ero
MEXaHU3MOM. .

'|_Hpnmeielme B - ] 611__[)e/:lenen_u_e B |

A JIByx11e04€4HbINH PA3PBIB 11 DKCIM3HOHHAs pernapanusi I

| N N i

'| B | MBoXecTBEHHBIE TOBPEKIACHUA | 2 | SOS-penapanus B
| JIHK p Gaxrepuanbrofi kietke | L ﬂ'

fB TupuvnansoBbi mamep 3 | TomonoruvHas pekOMOMHAIMA

T | Mewsuresasscummka |4 | Qotopeadramui |

3amAmATE B TAOIHILY BhIOpaHHBIE HH(PBI 101 COOTBETCTBYIOIINMH OyKBaMHU.

s [B____ [T |

s B

B C_)TEeT:_A?E?BZFf B

3apanue 10.

[Ipouumaiime mexcm u ycmanosume coomeemcnmeue.

PeaKHI/II/I ManI/I‘lHOI‘O CUHTEC3a — 0c06a;1 Kareropust XI/IMI{I‘—IGCKI/IX peaKHI/Ifl,
HpOI/ICXOlISIH_II/IX B KJIETKaX BCEX XUBbBIX OpFaHI/ISMOB. OCO6CHHOCTBIO JaHHbIX peaKuHﬁ
qBIISIETCI TO, YTO Ha 0)1H0171 ManHHe MOKET OBITH CI/IHTe3I/IpOBaH0 HGOI‘p&HH‘—IGHHOG
KOJIHUYCCTBO KOHI/II71 IMOJIUMEPOB, CTpoeHI/Ie KOTOPBIX TIOJTHOCTBIO OHpeI[eJIﬂeTCSI
CTpOGHI/IeM MaTpulblL. B OCHOBC peaKuHﬁ ManI/I‘lHOFO CHHTE3Aa JICKUT
KOMILJIEMEHTapHOE BSaHMO,HeﬁCTBHe MEXKIOY HyKJ'IGOTI/I,Z[aMI/I. YcTraHOBUTE COOTBETCTBHC
MEXy Ha3BaHUEM MOJIEKYJIBI-KaTaau3aTopa u peakuuei, B KOTOpPO# OHa NMPUHUMACT
y4yacthe: K KOKIO0H MO3ULMu MEPBOTO cTonOma mnoadepuTe COOTBETCTBYIOLIYIO
o3IO K3 BTOporo cronbua.

Katammarop  |Pememmw
A I| JIHK-3aBncumas JIHK-nonnmepasa 11| OGparHast TPaHCKPUIILAS ||
:—B_ T PHK-3apucumas PHK-onmviepasa T|’ 5 T Pemmmcaums JHK |
S ________________l__ S TP — |
‘B | WHK-3aucumas PHK-nommepasa 13| Tpamckpumuad |
‘T | PHK-3apucumas IHK-mommmepasa 4 | Tpamcmmmuma |
‘L | Pubocoma > Penmukamma PHK |
SarmumTe B TaG7HAILy BHGpAHREIE IA(PI TOZ COOTBETCTBYIOMIUA GyKBaMH.

A 8 B \r A

| '____1____'____1____1
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Oteet: A2B5B3I'1/14.
JagaHus 3aKPHITOro THIIA HA YCTAHOBJICHHE nocJie 0BaTEeIbHOCTH

MK-5.1 Henoab3yeT HOPMATHBHbIE  JAOKYMEHTBI, onpeeJsifomme
OpPraHM3ALHI0 H TEXHHKY 0€30MaCHOCTH pa6oT

3anaunue 11.

ITpouumaiime mexcm U yCmanosume nocne008amelbHOCHb.

CriocOGHOCTH CHHTE3UPOBAaTh MMEHHO CBOY YHUKAJILHBIC Oenku nepenaéres 1o
HACJIEIICTBY OT OJIHOW KIETKH K APYro# W COXpaHACTCS Ha MPOTSKEHWH BCEH YKH3HMU.
Haubosiee MHTEHCHBHO IPOMCXONUT GHOCHHTE3 OENKOB B IEPHOJ aKTHBHOTO pocta H
passuTHs Kietok. IIpy HapylmeHHM GumocuuTe3a Oejlka KIeTKa paHO WM TO3AHO
moru6aer. OCHOBHYIO POJNb B OIPEIENEHNH CTPYKTYPBI CHHTE3UPYEMOTO Oelika Urpaet
JTHK, wMeHHO B €€ MOIEKY/Ie XpaHHTCAH yHpOpMalyi O MEepPBUYHOH CTPYKTYpe
MOJIEKYJIEI OelKa.

Ha 3aKTO4MTENLHOM OJTare CHUHTE3UPOBAHHBIH OeroK IpHOOPETaeT CBOIO
IPOCTPAHCTBEHHYIO CTPYKTYPY, U TONBKO MO 3aBepIIEHHIO BCEX IPOLECCOB MOMEKyJIa
GeKa CTAHOBUTCA TIONHOCTHEO (PYHKIMOHANBHO aKTHBHOH. 3HauUMOCTh CHHTE3a Oefka
B KJeTKe 3aKTI0YaeTcs B TOM, YTO OH O0ecIeuMBaeT KIICTKM JKHBBIX OpraHu3MOB
«CTPOMTEIbHBIM MaTepHaioM, GHONOMMUYECKIMH  KaTanm3aTopamu (hepMeHTaMu),
peryIaTopaMy i «CPeICTBAMH 3aIUTE OPTaHI3May.

VCTAHOBUTE  MOCHIENOBATENbHOCTh  3TAalloB  pealusalii TeHETHYECKOM
wrdopmaruu oT JJHK 1o Genka. 3anumure 1udpeL, KOTOPHIME 0003HAYEHDI coOBITHS,
IPOUCXOISIIIINE B KIIETKE BO BpEMsI CHHTE32 GeJka, B IPaBHJILHOM NIOCNIEI0BATEIBHOCTH.

1. Tparckpumysa

2. Tpascianys

3. Perumakanus JJHK

4. Cunrte3 PHK

Ortset: 3412.

3ananue 12.

IIpouumatime mexcm u ycmanosume nocnedo8amebHOCHIb.

Y CTAHOBHTE MOCIIEOBATENBHOCTD CTaAHHI AKCLIU3MOHHON pemapalii.
3anuumTe UGPH B IPABUIIBHOH MOCIEA0BATSIEHOCTH.

1. PaspyIuenve BOAOPOHBIX CBA3EH MEXLY BEIPE3AHHBIM (parMeHTOM H LIETIBIO
JTHK.

2. 3anoJaHeHre HeJOCTAIOIIEro y4acTka ¢ OMOLIBIO JHK-nionumepassl.

3. OGHapyKEHVe HECTIAPEHHOTO WK [OBPEKACHHOTO HYKJIEOTHUA.

4. 3ammuBaHue caxapodocHaTHOro 0CToBA JTHK-nurason.

5. PazpesaHue MOBPEKIEHHOH LETH JTHK sHzpoHyKIea3aMu peCTPUKIHH.
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OrtBeT: 35124.

Zamauue 13.

I[Ipouumaiime mexcm u yCmarosume nocnedo8amenbHoCHb.

TpaHCKPWIIIEsS BCEMH XUBHIMU KIETKAMM ¥ mpefacTaBisieT coboi OHOCHHTE3
PHK una matpuie JHK. Dto oquH u3 byH1aMEHTATBHbBIX OHOJIOTHYECKUX IIPOLIECCOB,

MepBBI  JTam  peau3alliu reHermueckoit  mHGoOpManuu. Y CTaHOBHTE
[OC/IEIOBATENBHOCT COOBITHI TPAHCKPHUIIMH M SArUILIITC mudpsl B IPaBUIBHOM
TOpSIAKE.

1. Cps3piBanue (aKTOpOB TPAHCKPUIILIMH € IPOMOTOPHOM 00JIACTBIO TE€HA.
2. TIpucoenunenue JHK-nomumepasbl K IIPOMOTODY.

3. Dnonranus.

4. AGopTuBHas TPAHCKPHTILIKA.

5. TepMuHaITAA.

OtseT: 12435.

3apnanne 14.

[pouumatime mexkcm u yCmanosume nocae008ameslbHOCHb.

TpaHcIALws B OMONIOTHH ABJACTCS TPOLECCOM GUOCHHTE3a MOJIANETITHIHBIX
nereil GeNKOB B XKMBBIX KJIETKaX, TIPOUCXOAAIMH, KIFOYEBbIM 00pa3oM, ¢ MOMOIIBIO
ceoGomubix Monekyd PHK, pubocoM # CIONKHOTO ¢epMEeHTaTHBHOTO KOMILICKCA.
Tpaucisanus NpeIcTaBIseT coboil peakiyio MaTpU4HOTO CHHTE3a, TIPOUCXOJAIIYIO B
[UTOILIA3ME KISTKH. 3anuinuTe 1uGpBl, KOTOPEIMH 0003HAYEHBI Tarlbl AR5 15000 E0 0051
TpaHCISAMY B IPABUIBHOH TOCTIE0BATEILHOCTH.

1. cB3BIBAHEE MAJIOA CyOBEIUHHULIBL C KITIOM MPHK.

2. IpuCOeAUHEHNE pammatopsoit TPHK k Manon cybbeauHIIe PHOOCOMEI.

3. coeauHEHHE MATIOH CyOhe IMHALIBI puOOCOMBI € OOJIBIIION.

4. HaxoXJeHue cTapT-KoaoHa MaJIOH cy61;em/1HIme171.

5. IBWKEHHE MaJOH CyObeAUHHLB! IO MPHK ¢ nensro oOHapy»XCHHsS CTapT-
KOJIOHA.

Ortsert: 21543.

3aganne 135.

IIpouumaiime mexkcm u yCmanoeume nocne008amelbHOCHb.

XapaktepHas ~ OCODEHHOCTb ~ I'€HOB SyKapuoT, OTiMuaromas —HX - OT
IPOKAPHOTAIECKHUX TeHOB - HAIHIME 5K30H-WHTPOHHOM HIIM MO3aM4HOH CTPYKTYPBI.
DyKapuOTHYeCKHe TEHBl [0  CBOUM pasMepoM  3HAUMTENBHO  [PEBOCXOMAT
GaxTepuaibHble, a TaKkKe HMET B CBOCM cocTaBe OOJBIIE perysaTOPHbIX
[ocTeoBaTeIbHOCTEH, dT0 O00yCIaBIUBACT HATMINC fojee TOHKUX MEXaHHW3MOB
peryisuud TeHHOM aKTHBHOCTH Y SIEpHBIX OPraHU3MOB. 3HAHHE CTPYKTYDEI
3yKapHOTHIECKOro TIeHa HeoGXOMUMO ISl CO3NAHUA SKCIPECCHOHHBIX IIasMUZ,
npeqHA3HAYEHHbIX AT HapabOTKH JyKapHOTHIECKHX OenKoB B OaKTepHalbHBIX
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NpoIyleHTax. 3anuinTe [AQPBI, KOTOPHIMA 0003HAYEHBI CTPYKTYPHBIC 9JICMEHTBI
3yKaprOTHYECKOTO I'€Ha, B TIpaBUIILHOM ITOCIEI0BATENbHOCTH.

1. HociieAHAN HHTPOH.

2. TEpMHHATOD.

3. 1-if 5K30H.

4. cTapT-KOJOH.

5. IpoMOTOD.

OtseT: 53412

3AJAHUS OTKPBITOI'O THUIIA

ITK-5.2 Ananuzupyer 6106€30MmacHOCTh MPOAYKTOB OUOTEXHOJIOTHYECKUX
¥ GMOMEMIIMHCKUX IIPOM3BOJICTB

Bapanue 16.
[Ipouumaiime mexkcm u 3anUUIUmMe pazeepHymoiil 06OCHOBAHHYILL OMEEM.
CyHTeTHUecKas OMONOrMA — OBICTPO PpasBHBAROLIA’CA  OTPacib HayKH,

HateJeHHas Ha cO3/laHue OHOIOTHIECKUX CUCTEM € TIpe/icKa3aHHbIMA CBOACTBAMH. Ona
WCIIONB3YeT  JOCTKEHUSA coBpeMeHHOW ~ Ouonoruy, —IPOrpaMMUPOBAHHI u
KOMITBIOTEPHOTO  MOJICIUPOBAHHUA. Pa3BATHE CHHTETHYECKOH OHONOTHM OBLIIO
0GYCIOBIIEHO MHOXKECTBOM TEXHOIOIMHECKHUX pa3paloToK B K&XIOH M3 YIOMAHYTHIX
oTpacneii. CHIKEHHE CTOMMOCTH CHHTE34 nocnenosarensaocteit JJHK 103B0TMIIO
0cNaGUTh 3aBUCHMOCTD TeHHOM HHXKEHEPUH OT TPAAVIHOHHBIX 1 TPYyI0EMKHX METOI0B
molneKynspHoit Gronoruu. HepeaucinTe e ciaTesa mocienosatensHocteit JIHK de
novo.

Orset: llenw cuHTE3a LENM CHHTE3A nocnenosareiasrocteit JAHK de novo
cleIyIoIue:

1.ITony4yeHue peakTUBOB IS TIL{P (mpaiiMepbl 1 30HIBI)

2 Ilonyvyenue  KOOUPYIOUMX HocienoBaTenpHocTedl  (Hampumep, U3
TPYAHOAOCTYITHBIX OpraHK3MOB), & TaKKe JApYrHX ¢parmentos JIHK.

3 W3yueHue CBOMCTB ocijeoBaTeIbHOCTEH.

4 Mopudukanus yxe CyINeCTBYIOINX nocnenosarensaocteil JJHK ¢ mensio
JM3MEHEHH cBOMCTB (PUHANLHOTO MPOAYKTA.

5.Co3gaHue OPraHu3MOB C 3aJaHHBIMA CBOHCTBAMH.

3apanue 17.

IIpouumatime mexkcm u 3anuuiume pazeéepHymoiil 060CHOBAHHDILL OMBEN.

Ha cerogHs OCHOBHOW METOA CHHTC3a TIHK de novo — XUMMYECKHH CHHTE3
aMu0$poCcHUTHEIM METOJ0M, m300peTeH bl 35 JeT Hazaxl H OCHOBaHHBI Ha
MCIIONB30BAHMH PEAKIIMOHHOCTIOCOOHBIMH TTPOU3BOAHBIMH Ne30KCHPUOOHYKIIE03UI0B
win puboHykiIeo3unos. OH TMO3BOJACT CHHTE3MpOBaTh KOPOTKHE (hparMeHThl JHK u
PHK coorBercTBeHHO. B IPOMBIIUICHHBIX Maciutabax 23TOT Mpolecc HMEET
OrpaHUYEHHUs: TAKUM 06pa3oM MOXHO CHHTE3UPOBaTh ydaCTKH HE oosee 200 1. H., 2
TaKKe BO3MOYKHO BOSHHMKHOBEHHE TIOOOYHBIX MPOJYKTOB CHHTE3A. IIpotecc cUHTE3A
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JOBONBHO JUTMTENBHBIH H JIOPOTrOH, OTIHIAeTCs BBICOKHM yPOBHEM TOYHOCTH. CoOopka
Golee MPOTSKEHHBIX HYKICOTHIHBIX [10CJIeAOBAaTENBHOCTE  BO3MOXKHOXHA €
ITOMOILBIO TaKUX METOAOB MOJIEKYJIIPHON GHOJIOTHHE, KaK JiurasHas IelHas peaxuus.
Hamuimrte, Kakpe BHOBb CHHTE3MPOBAHHBIC HYKIEOTHAHBIE [OCIE0OBATE/IEHOCTH
BCTPEUAFOTCS B TEHHOM HHKEHEPUH M OTIHIINATE [eIb WX UCIOIB30BaHMUs.

Ortger: B TreHHOW  HMI)KEHEpHY — NPUMCHAIOTCH clie[ylolie  BHOBB
CHHTE3MPOBAHHBIE HYKJICOTHIHBIC TOCJIE{BOATEILHOCTH:

1 .mpaiimeps! (I1LP)

2.0JIUTOHYKJICOTHIHBIE 30HIbI (T1LIP B peaqpbHOM BpEMEHH)

3.reHpl, CHHTE3UpoBaHHbe de Novo (gampuMep, T'e€H HHCYJIHMHA HClOoBeKa,
KOTOPBIH 3aTeM BIIMBAETCSA B BEKTOP M BHOCUTCA B GaxTEPUIO)

4 reHOMBI, CHHTE3MpOBaHHBIE de novo (KOHCTpYHpPOBAaHWE OPraHM3MOB C
3a[AHHBIMA CBOMCTBaMH)

3ananue 18.

[pouumaiime mexcm U 3anuuiume pazeepHymoliL 060CHOBANHHYILL OMEEM.

MoieTbHble OpPraHU3Mbl — 9TO OPraHU3MBI, HCIIOJIE3YEMBIC B KadecTBe MOJEIICH
IS W3YUEeHWs TeX MM MHBIX CBOWCTB, MPOIECCOB HIH ABJICHUN XHUBOW NPHPOJBL.
VlcITonb30BaHIe MOJIETBHBIX OPraHH3MOB OCHOBAHO Ha TOM, 9TO BCS ’KVBbIe OpraHA3MBbI
UMEIOT obInee IMPOHCXOXACHUE M COXPAHAIOT obuye MeTaloIHuecKue IyTH o
0coGeHHOCTH Ku3HeAeaTebHOCTH, C MOMOMIBIO MOJICIIBHBIX 00BEKTOB peIlaroT Takue
BayKHBIE TIPOBIEMBI HEHPOOHONIOT MY KaK BBIACHEHIC MOJIEKYIISIPHBIX OCHOB MHOXECTBa
KJICTOYHBIX TIPOIIECCOB, U3YUaOT IIYTH ¥ MEXaHM3MBbI hOpMHMPOBAHIS SBOIOLHOHHOTO
{ OHTOTEHETHYECKOTo OHOIOruiecKoro pa3HoOOpasus, Ha HAX H3Y9aioT HelcTBHE
HOBBIX ()ApMaKOIOTHYECKHX MNpenapaTos, pa3pabaTeIBAIOT HOBBIE 3¢ deKTUBHEIE
MeTOJbl GHOTeCTHPOBAHHMS ¥ OMOMHIUKALNHY.

HanuiumTe, Kakie TpeGoBaHus TPeAbABIAIOTCS K MOACIIHHBIM OpraHy3MaM.

Otger: K Mo/Ie/IbHBIM OPraHi3MaM [MPUMEHAIOTCS CIIEYIOMINe TpeOOBaHMUIL:

1. JlerkocTh COIEpXaHHA ¥ pasBelcHUs B nabopaTOpHBIX YCIOBHAX H
IOCTYTTHOCTB.

2. BricTpas cMeHa IOKOJIEHAH].

3. Bo3M0O»@HOCTh F€HETHUCCKUX MaHUITYISLUH.

4 Bii3Koe [OOKEHNE Ha GUIIOTeHETHIECKOM JIPEBE OTHOCUTEIEHO peheHCHOro
00BeKTa.

3ananue 19.

Ipouumaiime meKkcm u 3anUUUME pazeepHymvli 06OCHOBAHHDLI OMEEM.

JIsmGra dar — yMepeHHBLH GaxTepuobar, pasMHOKAIOIMICS B KIIETKAX E. coli;
B 3aBHCHMOCTH OT XapaKrepa B3aUMOJICHCTBHMA BUpYCa U KJTETKU-XO35MHa Pa3BUTHE
GakTeprodara MOXET HMPOMCXOIUTDH IO JUTHYECKOMY WIH MO JH30T€HHOMY IIyTH.
Wurerpanust ¢ara IPOUCXOAMT B CHCHHAILHOM caliTe B OakTepHalbHOM TICHOME,
aaspaHHOM att. JIAMOja IIMPOKO HMCIIONB3YETCS B Ka4eCTBC BEKTOpa B TI'¢HHOU
WHKCHEPHUH.
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OmuImTe 0COOEHHOCTH CTPOEHHA NEHETHYEeCKOro MarepHuala OaxTepuodara B
BHUPHUOHE U B KIIeTKe OaKkTepuH-X03guHa.

OtBer: MOYKHO BBIIEINTH CIENYIONIHe 0COOEHHOCTH CTPOSHUS MEHETHIECKOTO
marepraia 6akreprdara ramoaa.

1.'enoM mipeacTaBlieH JIMHeWHO! JBYXIIETTOYeTHOM JJHK nuHOM OKOJIO 50
K106a3 ¢ OHOIENOYEYHBIMHU 5’ - KOHIIAMK U3 12 HyK/ICOTHOB, HOCAIIMMH Ha3BaHHUE
COS-CalTOB.

2.B 3penbix Bupuonax JJHK naxoautes B (opme TUHEHHON MOJIEKYJIBI.

3. B xaetke JIHK 3ambikaercs cama Ha ce0st 110 cos-caiiTaM U QyHKIITHOHUPYET B
KOJBLIEBOH opMe.

3amanue 20.

IIpouumaiime mexcm u 3anuuiume pazeeprymulii 060CHO8aHHYII OMEEN.

TepMUH  «IKCIPECCHOHHAs  IIa3MHIA» oznagaer tiasmugayio  JHK,
coiepXKaIllyr0  BCE HeoOXOAUMBIE TEHETHYeCKHMe JJIeMEHThl sl  SKCIpecCud
BHEJ[PEHHOT'0 B HEro rena, a Takxke, sl PeIIMKaum [IOCIIe IOBATEIHLHOCTH I1JIa3MHUIbI
B KIerke. B cOCTap 3KCIPECCHOHHOM IIIa3MH/Bl BXOIUT SKCIPECCHOHHA Kaccera,
IPUHEMAIONIAsE yJacTHe HEHNOCPEACTBEHHO B CUHTE3C [[EJIEBOr0 PEeKOMOMHAHTHOIO
MPOTYKTa.

T[lepeunciute CTPYKTYpPHbie 3JEMEHTHI, BXOIANMC B COCTaB IKCIIPECCHOHHOM

KacceThl, a TAaK)Ke X POoJb B TPAHCKPUIIIHN PHK nponykra?

OrtBeT:
B cocTas KCIIPECCHOHHOM KacCeThl BXOJAT:
1. mpoMoTop — HeoOXoIuM ISl CBA3BLIBAHUS PHK-monumepaspl B XOI€

VHULAAIHN TPAHCKPUIIITIN

2. caiT cBA3BIBAHMS PHOOCOM — y4aCTBYeT B MHUIMAINH TPAHCIALMN

3. mOC/IeI0BATEIbHOCTE TEPMUHALIMH TPAHCKPUIIIIH (TepMHUHATOP) — y4aCTBYeT
B TEPMUHALNH TPAHCKPHIILIHK

4. JOTIONHHMTENBbHEIE MOCTENOBATENBHOCTH — BBIMOJHIIOT PEryJATOPHYIO
GhYHKLIHIO.

[IK-6. CIIOCOGHOCTBIO TPHMMEHATh Ha IPAKTHKE METOABl YIPaBICHHUS B chepe
6HOTOrMUECKAX U OMOMEIUITMHCKIX IPOM3BOICTE, MOHUTOPHHIA 1 OXPAHDI NPUPOTHOM
CpeJibl, IPUPOLONONE30BAHMs, BOCCTAHOBIICHHUS 1 OXPaHBL OHOpeCypCOB.

HIUKATOPbI KOMITETEHLIM:
I1K-6.1 [IpuMeHseT Ha NPAaKTHKEe METO/IBI YIIPABICHUSA B cepe OHONOTHYECKUX H
OHOMeTULIMHCKIX IIPOM3BOJICTB
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[1K-6.2 [IpuMeHseT Ha NMPaKTHKe METOIBI yIPaBleHus B chepe MOHUTOPHHIA U
OXpaHbl TPUPOIHON Cpelbl, NPUPONOIONIL30BAaHNS, BOCCTAHOBICHUS M OXPaHBI
OuopecypcoB

3AJAHUS BAKPBITOI'O THIIA

3aganuns KOMﬁllel/IpOBaHHOFO THIIA € BblﬁOpOM OHOI'0 BEPHOTO OTBETA U3
NpEeAIOKEeHHbIX BAPHAHTOB

[TIK-6.1 [IpuMeHseT Ha TpaKTHKe METONBl yIpaBleHus B coepe
OHOJIOTHYECKHX K OMOMETULIMHCKHUX IIPOU3BOICTB

3aganmne 1.
ITpouumaiime ompuleoK U3 MEKCMa U 6blbepume NPAsUIbLHLIU OMBEm.
XpOMOCOMBI — 3TO HMTEBUJHBIE HYKJICONPOTEUAHBIE CTPYKTYpPBI B AApe

3yKapHOTHYECKO# KJIETKH, B KOTOPBIX COCPENOTOUYEHa OOIbIIast 4acTh HaCIeACTBCHHOM
HHQOPMAIIHH 1 KOTOpbIe TIPeIHA3HAYCHBI JUTsl e XpaHEeHus, peann3alyy U nepefadn. B
KaXTOH XpOMOCOME BBIIENSIOT OIPEeTeHHbIE “KOMIIOHEHThI”, KaXIbId U3 KOTOPBIX
BBITIONHAET CBOIO polib. Tak, HanpuMep, “KOMIIOHEHTH A” COCTOAT U3 O/IHON U TOH XKe
HOCJIeIOBATEBHOCTH a30THUCTBIX ocHoBanuii (y uenoBeka — TTAGGG), xoropas
TIOBTOpsieTC OKOJIO 3 Thicsd pa3. OcHOBHas MX (YHKUMS— 3alldTa KOHIEBBIX
Y4aCTKOB XpOMOCOM OT IIepEMElIEeHNH T€HOB U MyTallnii, KOTOPBIE MOTyT IIPUBECTH, B
TOM dHCJIe, K OHKOJIOTMYeCKUM 3aboneBaHusaM. Ilo Mepe neneHus KISTKH OHU
YKOPAauHBAIOTCA, @ K KOHIlY JKH3HEHHOro IMKIA KIETKH MOYTH HcyesaroT. O Kakux
“koMIoHeHTax A” UIeT peus?

1. LlenTpOoMepEI

2. Tenomepsl

3. Kunetroxops!

4. XpomMatunsl

Orser: 2.

3ananmue 2.

Ipouumaiime ompei6oK U3 mekcma u vbibepume NPasUIbHbIL OMEem.

OnuH U3 myTell penapauuu JByHHTeBBIX paspeiBoB B JIHK, B KieTkax
MJIEKOMUTAOIIMX SBISETCS OCHOBHBIM MEXaHM3MOM, YCTPaHSIOLMM NOJ00HOr0 poja
nospexenns JHK. TTospexaéHHbIe KOHITB LENH COEAMHSIOTCS JIUra304 HAlpsAMylo,
He HYXIasCh B TOMOJIOTHYHOM IIAa0JIOHe, U3-3a Y€ro CyIIECTBEHHO HE TOYEH W YacTo
IPUBOJUT K BO3HUKHOBEHHMIO JENELUH, TPAHCIOKANMAM WM CIUSHUIO Texomep. O
KaKOM MeXaHH3Me UJIeT pedb?

1. HeroMosiorudaHOE COEAMHEHHE KOHIIOB,;

2. IlocTpernnMKaTuBHas penapaius,
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3. Penapanus ommO0YHO CIIAPEHHBIX HyKICOTUIO0B;
4. DKCIU3HUOHHAS peraparys OCHOBaHUH.
Ortsert: 1.

3anaHus KOM6HHHPOBaHHOFO THIIA € BblﬁOpOM HECKOJbKHX BEPHBIX OTBE€TOB H3
npeaIoKEeHHbIX BADHAHTOB

3aganue 3.

Ipouumaiime ompel60K U3 MeKCMA CManivi, 6bloepume NPagunbHole Omeenbl.

Cpeny Beex TKaHel IUIa3Ma KPOBH B HAUOOJbIIEH CTENICHH OTPaKACT OenKoBBII
COCTaB OpraHu3Ma: IPOTeOM ILIa3Mbl BKITIOYaeT OKoJo 10% BeeX MPUCYTCTBYIOIIKUX B
opranu3me Oenkos. K HacrosiueMy BpeMEHH unentudummporano 6Gonee 10 000
IPOTEHHOB TIA3MBI Ha OCHOBE MaCC-CIIEKTPOMETPUYECKOro aHaln3a OHOTO MM IBYX
eOTHIOB Kaxkoro Genka u Goree 3000 6enKkoB — NpH HACHTHDUKALAK BYX U Oosiee
nentunos. [Touru 900 6enKoB MmIa3Mbl HASHTHGHULIHPOBAHEL C JOCTOBEPHOCTHIO 95%.

Henw3s He 3aMeTUTh, YTO BO3MOXKHOCTHA B HCIIOJI30BaHMU INIA3MBbl KPOBH KaK
THTIOBOrO TecT-00paslia UMeeT W orpaHudeHHs. Tak, pasdpoc KOHLEHTPalHi OenKoB
MOXeET gocTurars 10 IopsaKoB, a B o0IeM cocTaBe NpeodiiafaloT ANArHOCTHIECKH
Malo 3HauMMBble. Ilpu m3ydennn GIIyKTyaluii Oe/KOBOTO COCTaBa IUTasMbl IIPH
Cep/IedHO-COCY AUCTON HATONOrUM TpeOyeTcs OTIAENeHUE KIMHUYECKH HE 3HATMMBIX
6enKoBBIX (paxuuit, uTo TpeGyeT GONMbIIOro Konu4ecTsa pecypcos. Takum obpazom,
ONTUMAJIGHBIM  IOJXOJOM, MCXOAd W3 TIOKasarejied YyBCTBUTEIBHOCTH H
CHeLUUIHOCTH SBISIETCS MCCIeJoBaHke 00pasiia, IOIy4eHHOro JIpH OWOIICHHU OpraHa-
MUIIIEHH, YTO, OJHAKO, HE BCETIa OCYLIECTBUMO.

1. TIpoTeOM — COBOKYIHOCTb GENIKOB, CHHTE3MPYEMBIX K/IETKOH, TKAHBIO X
OPraHU3MOB B OTIpeJIeNICHHBIH IPOMENKYTOK BPEMEHH,

2.JIpoTeoM TIpefCTaBIsIET COOOH CTAOHIIBHYIO CTPYKTYpY, €ro M3MCHEHHUA IOA
neficTBAEM OKpY KaromIel U BHyTPEHHEH Cpe/ibl HE3HAYMTENIbHBI;

3. Macc-cIeKTpOMETpHs SABISIETCA OJHUM W3 KITIOYEBBIX METOJIOB MPOTEOMUKH;

4. JlaHHbIE, TIOIyYaeMble B X0J1e KITMHMIECKOTO HCCIIeI0BaHu IPOTEOMa IIa3Mbl

KPOBM, OTIIMYAIOTCS HU3KOM CTEIEHBIO 1yMa, MaJTO3HaYUTEIbHOMH HHGOPMALIUH.
Otsert: 13.

3ananmue 4.

Ipouumaiime ompeiBOK U3 meKcma, 6videpume npagulbHele OMEENbi.

IMonumepaszHas 1ernHas peakous ([ILP) mosBonsteT aMILTH(ULIAPOBATE
BEIOpanHEli Gparment JHK 6e3 moMowLy pecTpHKTa3, BEKTOPOB MM KIICTKH-XO34HHa.
[TLP mcrnonp3yroT 4jis HapabOTKU OMpeNeNeHHbIX T€HOB WA ¢dparmentos JHK s
MOCIeyIOMero KJIOHMPOBaHWs B IUIasMujel. TaxuM 00pa3soM  CHHTE3UPYHOTCS
KOHCTPYKIMH, CTOCOOHBIe 00€CTIEUnTh IKCIPECCHIO LIENEBOr0 MPOIYKTa.

HaGorneee pacripocTpaHEHHBIM METOIOM AETEKLUHU PE3yIbTaTOB KJIaCCUYeCKOH
[ILP sBAseTCA METOL 3IeKTpodOpe3a, OCHOBAHHBIN Ha Pa3NEIeHUI MOIICKYJI JIHK 1o
nvHe. BUsyanus3anuio pe3yibTaToB IPOBOMAT B IIIIACTHHE arapo3HoOro res, KOTOPBIN
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IIpeCTaBIAeT co0O0i 3acTHIBIIYIO [OCJIE PACIUIABICHUS B 3MIEKTpodopesHoM Oydepe
arapo3y B KoHUeHTpauuu 1,5-2,5 % c nobaBieHneM MHTEPKAIUPYIOIETo KpacHTENs,
HamprMep OpPOMHUCTOrO 3TUUA

Hcnone3ys OTPHIBOK K 3HAHMS MO OMOTEXHOJOIMHU, BBIOEPUTE B NPHBEIEHHOM
CIIMCKE BEPHBIC CYXKACHUSI. 3aNMIINTe LUPPHI, I10]] KOTOPEIMH OHH yKa3aHBI.

1. JIns manpHelmero uenoib3osanus npoayKTs! [P HeoOxoquMo OUMCTATE OT
HEBKTIOUHBIIHUXCS MOHOMEPOB U IIPaliMepoOB;

2. Jlerexuns pe3yabTaToB kiaccudeckoi IHLP npoucxoauT HermocpeICTBEHHO BO
BpeMsI IOCTAHOBKH PEaKIUH;

3. JIpmxenne monekyn JTHK mpu snexrpodopese MpOMCXOMUT MOJ ACHCTBHEM
3JICKTPUUECKOTO TOKA,

4, Avnmubpukammn npu IIIIP npoxoauT npu IUKIHIECKOM HM3MEHEHUH
TeMIIepaTypPHBIX PEXKUMOB;

5. Knaccuueckas IILIP, kax MNpaBWjO, HCIONB3yeTCs AN aMILIM(QHKAIUA
nocnenoarenpHoctel JJHK mmnoit no 100 merabas.

Otsert: 134.

3apanue 5.

IIpouumaiime ompwvl6oK U3 mexcma, ebloepume nPAauibHble OMeemsl.

OpHoii u3 Haubosiee pacIPOCTPAHEHHBIX NMPUYAH TOYEUHBIX MyTALMH SBIAETCS
XUMHuUecKas MoauQuKalus, Ha3blBaeMas MeETWIHpOBaHWeM nuTo3MHA. Ilpu
METHIAPOBAHMM LIUTO3WHA K A30THCTOMY OCHOBAHHIO HyKieoTuaa mo0aBiAeTcs
METHJILHAS TPYIINa, KOTopas Jajee peodpasyercs B THMHH IIOCIE THAPOTUTUYECKOTO
J€3aMHHMPOBAHUA MOJIEKYIBI (OTIIEIICHHEe aMHUHOTPYNIBI 107, NEHCTBUEM BOJIBI).
Ecnu cucreMa pernapaliiy KIeTKH He 00Hapy>KHUT MYTalUIO [0 PETUTHKAIMY, TOJIOBUHA
JOYEepHUX KJIeTOK yHaciexyeT TUMuH (T) B TOM JIOKyce IMOCIEOBATENBHOCTH, TC
panbIne Haxoguics nutosuH (C).

1. Toyeunsle MyTallil [IPEACTABISIOT cO00i Haubosee peKUil THII MyTallui B
YKUBOW IIPUPOAE;

2 Myrtanuu JIHK MoryT BO3HHKATh KaK M0J] JIeHCTBHEM (PaKTOPOB OKPYKaroIen
Cpesibl, TaK U HMETDb SHIOTEHHYIO IPUYHHY,

3. Cucrema pemapaludyd KISTKH MOXeT OOHAapyXHBAaTh XUMHYECKHE
nospexaenus JJHK u, ycrpansis ux, He IOMyCKaTh BOSHUKHOBEHHE MY TallUH;

4. Bo3HMKHOBEHHE MyTaIlHil Beer/ia BeIeT K TMOeNn KIEeTKH.
OrtBer: 23.

3anamm 3aKpPbLITOIo THIIA HA YCTAHOBJIECHHEC COOTBETCTBHSA

MK-6.2 IIpumensier Ha MNpaKTHKEe MeTOAbl YyNpaBjeHHA B cdepe
MOHHTOPHHra ¥  OXpaHbl [PHPOAHOH  cpeAbl, MNPHPOAONOJIb30OBAHHS,
BOCCTAHOBJIEHHSI H OXpaHbI OHOpecypcoB

3ananue 6.
IIpouumaiime mexcm u yCmanHogume COOmeemcmeue.
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PenoprepHble TeHBI KOAUPYIOT META0ONUTUYECKH HEHTpaldbHBIC JJIsS KIETOK
Oenky, Hanu4yue KOTOPhIX B TKAHAX MOXKET OBITh JIETKO TECTHPOBaH. PermoprepHbIe TeHbI
NOJyYHJIM IIUPOKOE IMIPHMEHEHHWE B KaueCTBE CEJIEKTUBHBIX MapKEpPOB W TaK¥kKe
UCIIONB3YIOTCA JJIsl OIIpeIeNIeHHs YPOBHSI SKCIIPECCHM LIETIEBOTO I'eHa B KIIETKE MK B UX
NONYJIALMHA. YCTAaHOBUTE COOTBETCTBHE MEXJY IMPOJAYKTAMU IMHPOKO HCIOIB3YEMBIX
PENOPTEPHBIX FEHOB UX ()eHOTUIIMIECKUM IIPOSBICHUEM.

' Bejiok DeHOTHNINYECKOE IPOSIBJICHHE
‘A | GFP 1 Kénroe dmoopecieHTHOE
| CBEYCHHUE.
b LacZ 2 IlosiBnenue cuHel OKpacky Ha
cpene, coaepxartieit cyocrpar X-
B gal.
B | DsRed 3 Y cToWYnBOCTh K aHTUOMOTUKY
- _ XJIOpaM()EHHKOJLY.
r CAT 4 3eneHoe QIIOOPECUEHTHOE
) CBEUEHHE. -
O | LUC 5 KpacHoe ¢toopeciieHTHOE
B ) CBEUCHHUE.

3anuinure B TaOMULY BEIOpaHHBIE HH(PEI IO COOTBETCTBYIOIIUMHU OyKBaMH.
A b B T il |

Orser: A4B2B5T3]11.

3aganmue 7.

Ilpouumaiime mexcm u ycmanosume coomeemcmeue.

Melio3 — 3TO TUIl KIETOYHOIO JENEeHMS, KOTOPBIM WrpaeT KIIIOYEBYIO POJIb B
o0pa3oBaHKU rameT (TIOJIOBBIX KJIETOK) V OPraHH3MOB, Pa3MHOYKAIOIKUXCS IMOJOBBIM
yTEM.

B nponecce meiio3a mpoOUCXOAUT YMEHBIIEHHE YHCIa XPOMOCOM BIIBOE, UTO
obecrieynBaeT TEeHETUYECKOe pa3HooOpazwe W CTAaOWIIBHOCTh YHCIA XPOMOCOM B
MIOKOJIEeHUAX. biarogaps KpoCCHHIoOBepy 00pa3yroTcs YHUKaIbHbIE KOMOUHAIIMH T€HOB,
YTO CIOCOOCTBYET 3BOMIIOIMH BUIOB U YBEITHUSHHIO MX TeHETHYECKOTO pa3HOOOpa3usl.

YcTaHOBUTE COOTBETCTBUE MEXAY MOHATHUAMH U TpOLECCaMU: K KaxIou
NIO3ULUU TMEPBOro cToadna mnoadepuTe COOTBETCTBYIOIIYIO MO3WILKID M3 BTOPOTO
cTosod1a.

IMousaTus | Ipouecesl

A Meiios o _ ‘1_

Cragus, Ha KOTOPOH MPOUCXOIUT
00OMEH reHETHYECKUM
MaTepHaIOM MEXIY
TOMOJIOTHYHBIMHA XPOMOCOMaMH
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b Kpoccunrosep 2 | Jlenenue, B pe3ynpTate KOTOPOTO
00pazyroTcs YeThlpe rariOnIHbIEe
i KJIETKH o

B LluToxuHe3s 3 Ortan meio3a, Ha KOTOPOM

MPOUCXOAUT KOHBIOTALIUA
T'OMOJIOTHYHBIX XPOMOCOM U

KPOCCHHIOBEpP.

I [Ipodazal 4 | IIpouecc, 3aBepInarollinii IejieHue
KJICTKU, B pe3yJIbTaTe€ KOTOPOI'o
o0Opa3yroTcs [ABE A0UYEePHUE
KJIETKH.

-1 | Anadaza Il 5 Dran Meito3a, Ha KOTOPOM

| CECTPUHCKUE XPOMATHABL

pa3eNsoTCs U IBIXKYTCA K
MOJIFOCAM KJIETKHU.

3anuniyTe B Tabnuily BEIOpaHHBIE IUQPHI 0] COOTBETCTBYIOIHMMU OyKBAMH.

A B B T i
|

Otset: A2b1B4173]15.

3ananmue 8.

IIpouumarime mexcm u ycmanogume coomeemcmeue.

Hyk/ieHHOBbIE KMCIIOTBI, TAKHE KaK Je30KcupuboHykiIenHoBast kucnoTa (JJHK) u
pubonyknenHoBass kuciora (PHK), urparoT kito4ueByr0 posib B HACIEACTBEHHOCTH U
OuocuHTe3e OENKOB.

JIHK xpaHuT reHeTHdecKyl0o HMHGOpPMALUIO BCEX JKHUBBIX OpPraHH3MOB,
obecrreunBas nepefady HHGOOPMALMK OT OJJHOTO MOKOJIEHUS K ApyroMy. OHa COCTOUT
W3 JIBYX CIHPAIBHBIX Lierel, oOpa30BaHHBIX HYKJICOTHUIAMH, KOTOPBIE COJepXKar
aJeHVH, THMHH, ryanuH ¥ 1uTo3uH. PHK, B cBoo odepenp, oTBeuaeT 3a IMEPEHOC
undopmannu u3 JJHK u cuHTe3 OenxoB.

CymectByer Heckonsko TunoB PHK, Bkmrouas matpuunyio PHK (MPHK),
tpaucnoptHyto PHK (TPHK) u pub6ocomuyro PHK (pPHK), kaxmas u3 KOTOPBIX
BEINOJIHAET CBOIO YHHKAIBbHYIO (QYHKIHIO B Mpoliecce TpaHcnsauuu. Takum obpazom,
HYKJIEWHOBBIE KHCIOTHl SBJISAIOTCA (yHIaMEHTAIBHBIMH  MOJIEKYyJaMH JKU3HH,
obecrnieunBas He TOJIBKO Tiepefady HacJAeICTBEHHOH MHPOpPMALMU, HO U peallu3alyio
sTOoM MHbOpPMAlMK B BUe 0elKOB, HEOOXOANMBIX ISl (PYHKLIMOHMPOBAHHUS KIETOK U
OpTraHoB.

VCTaHOBHUTE COOTBETCTBHE MEXKJY BHIAMU HYKJIEMHOBBIX KHCIOT U
BLINOJIHSEMBIME  GYHKIMSAMH: K KaXAOH MO3WIMH TEepBOro cronbua noadepure
COOTBETCTBYIOLIYIO MO3UIIMIO U3 BTOPOrO CTONOLA. )
' Bun | @yHKUHH |
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A | Marpuunas PHK (MPHK) 1 VYyacTByeT B mpolecce CHHTE3a
Oenka, coCcTaBIsisi OCHOBY

| i pubocoM BMecCTe C OeKaMu. |

I b Tpaucnoptras PHK (TPHK) 2 I[lepeHOCHT AMUHOKHCIOTEL K |

' pubocomawm, rae oHU

UCIIONB3YIOTCA s COOPKU

| | TONTUTISII TUAHBIX TIETIeH.

B | Pubocomuas PHK (pPHK) 3 CogepxuT uHGOpMALIHIIO O
MOC/IEOBATENbHOCTH
aMUHOKHCIIOT B Oelike U CIyXUT

| | 1a0JIOHOM ISl CHHTE3A.

I' | Hekonupytromas PHK (uxkPHK) 4 BxirouaeT MHOKECTBO BHUIOB

PHK, xoTopsie He KOAUPYIOT

6esKH, HO MOTYT BBILIOJHSATh

| pPEryJATOpPHbIE (DYHKLIHH.

' J | JHK 5 | XpaHuT, peainusyer U MepeiaeT

| OCHOBHYIO 4acTh I'€HETUYECKOM
uHpopmanyu. CoctaBiseT

| [ ] O0JBIIYIO YaCTh XPOMOCOM

3anuiuuTe B TaOIMIYy BEIOpaHHBIE AQPEI ITOJI COOTBETCTBYIOIIMMU OyKBaMHU.
A B B r i

| |

Ortset: A3B2B1T4/15.

3ananue 9.

IIpowumanime mexcm u ycmanosume coomseemcmeue.

MonekynsipHO-TeHETHUECKHE  MapKepsl  SIBISIOTCS  METOAOJOTMYECKHM
WHCTPYMEHTOM JUIsl H3Y4YeHUd TIEeHETHYECKOro pa3sHooOpasusi pa3IuYHbIX BHIOB
YKUBOTHBIX U PAaCTeHUM, UCIOJIB3YIOTCS B (yHAAMEHTANBHBIX (KapTHPOBaHUE I'€HOB,
(GUINOreHeTHYECKUN aHaIu3) U NMPUKIAAHBIX (MapKepHas CeNeKLHs, MOATBEPKICHUE
IIPOUCXOXACHHSA) HCCIeNoBaHUAX. BHempeHme coBpeMeHHbIX TexHoorui JIHK-
MapKepoB II03BOJiSeT OOecleuuBaTh TaKWe 3alayd CeIbCKOT0 XO34MCTBa, KakK
NOBBILIEHUE INPOAYKTHUBHOCTH CEJIbCKOXO3SMCTBEHHBIX >XHBOTHBIX, YCTOMYHBOCTH K
3a00JIeBaHUSAM U HETATUBHBIM (haKTOpaM CpeJibl.

JJHK-mapkepbl, W1l MOJIEKYISPHO-TEHETUYECKHE MapKephl — IMOTUMOpP(OHBIN
IIPU3HAK, BBISBISIEMBIH METOJJaMK MOJIEKYJISIPHONW OHONIOTMH Ha YPOBHE HYKJICOTHIHOMN
nocieaoBarensHocty JJHK 1715 onpeneneHHoro reHa wik AJis Jio00ro Jpyroro yyactka
XPOMOCOMBI ITPH CPaBHEHUH T'€HOTUIIOB Pa3IuYHBIX 0cO0ei, TOpO, COPTOB, IMHHUH.

YcTaHOBHTE COOTBETCTBUE MEXAY XapakTepoM ucnoibs3oBanus JJHK-mapkepos
U UX ONpede/IeHuEM.
Ilpumenenne Onpenenenue

== i =
A | KaptupoBanue renos 1 O11eHKa PBOTIOLUOHHEIX
OTHOIIIEHUN OPraHN3MOB
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b dunoreHeTHYECKUH aHATIH3 2 IHogxon, no3sonsroniuii
MIPOBOJIUTH OTOOP TIpU
rucnons3zoBannu JJHK-mapkepos,
CLEIJICHHBIX C JKeJIaTeJIbHBIM

MPU3HAKOM |
B | MapkepHas cenexuus 3 YcraHoBIIieHHE POJCTBA JIBYX
| | KUBOTHBIX
I' | IlogTBep)kneHME MPOUCXOXKICHUS 4 Onpeznenenne pacrnogoXeHUS

T'€HOB Y PETYJIATOPHBIX 3JIEMEHTOB
M OTHOCHUTEJILHBIX PacCTOSHUN
| MEXJ1y HUMHU

3anuumTe B Tabnuly BIOpaHHbIE HH(PHI 10/l COOTBETCTBYIOIKMY OyKBaMHU.
A b B r A |

Otset: A4B1B2I3.

3aaganue 10.

IIpouumaiime mexcm u ycmanogume coomeemcmeue.

YcTaHOBHTE COOTBETCTBHE METOJIOM CeKBeHUpoBaHus/reHoTunuposanus JJHK u
CTaHJapTHOM JJIMHON OJHOI'O IPOYTEHH.

' Meton | ITMHA NpoYTeHHs
A | CekBeHupoBanue 1o CanHrepy 1 1 o.H.
'B | CexBenupoBanue cuntesom NGS 2 Jlo 10000 1.
B Hanonoposoe cexksenupoBanue |3 | o 800 m.H.
I' | JHK-uun 4 ~300-500 1.H.

3anumuTe B TaOIUITY BEIOpaHHBIC UMPHI IO COOTBETCTBYIOLIMMH OYKBaMHU.
A b B I |

Otset: A3B4B2I1.

3auamm 3AKPLITOIO THIA HA YCTAHOBJIEHHE NOCTAE€A0BATECILHOCTH

ITK-6.2 IlpumensieT Ha TNpaKTHKe MeTOAbl YyOpaBjeHus: B cdepe
MOHHMTOPHHIa M  OXpaHbl MNPHPOAHOH cpeldbl, MNPHPOAONOJAbL30OBAHHS,
BOCCTAHOBJICHHSI H OXpaHbI OHOpecypcoB

3aganue 11
IIpowumartime mexcm u ycmarnosume nocaedo8amenbHOCHb.
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PexomOuHaHTHBIe O€NKU SABIAIOTCS KPUTHYECKH BaXKHBIMH OOBEKTaMH B
OHOTEXHOTIOrNYeCKOM Ipou3BoicTBe. [loTpeOHOCTh B X MOMYYEeHUH pacTeT ¢ KAXKABIM
rogoM. PexoMOuHaHTHBle O€NKM MMEIOT [IHPOKHM CIEKTp MNpUMEHEHHH B
dapmarieBTHKE W  OWOTEXHOJOTMM, SBISSICH  JICKAPCTBEHHBIMU  CPEICTBAMH,
OMOIOTHYECKH aKTUBHBIMH BEIIECTBAMH, CBIPHEM I IIPOH3BOACTBA U T.JI. Y CTAHOBHTE
ITOCJIEIOBATEIBHOCTD ITANIOB CXEMBI MOJTYyUYeHUs PEKOMOWHAHTHBIX OSJIKOB OT HavYala i
JO0 KOHIIAa TEeXHOJIONHYECKOro Ipolecca. Jamuiinure Oudpsl B PABUIBHOU
NOCIIeJ0BATEJILHOCTH.

l. KOHTPOJIb KauecTBa.

2. ompedeneHne akTUBHOCTH OeJrka.

3. co3aHue HmTaMMa-npoIylieHTa.

4. BeIZIeNIEHUE U OYUCTKA MPOIYKTa.

OTBert: 3412.

3aganne 12.

Ilpouumanme mexcm u ycmanosume nocieo08amenbHOCHb.

I'ernas uHXXEHEpUsI pacTeHWil ABISETCS aKTUBHO Pa3BHBAIOIICHCS OTPaciblo,
HAIIPaBJIEHHON Ha IOJIy4eHHEe OOBEKTOB C BBICOKOW YpPOXKAHHOCTBIO, YCTOWYMBBIX K
HeOaronpusATHEIM IeMCTBUSM OKPYXKAIOIIeH Cpe/ibl, a TAKKe MpeIHA3HAYEHHbIX I
U3y4YeHUsT (PYHIaMEHTIbHBIX BOIMPOCOB PETYJSIUH KJIECTOYHOM aKTHBHOCTH,
nubdepeHIIMPOBKHI TKaHeH U Ip. Y CTaHOBHTE MOCIEA0BATENHFHOCTD ITAIIOB ITOIyYSHHS
TPAHCTE€HHBIX PacTeHHH. 3anuimTe 1AL B MPaBHILHON MOCIIEA0BATEEHOCTH.

1. cozranre KOHCTPYKIIMH, COACPIKaIIESH 1eIeBOi TeH.

2. nepeHoC BEeKTOPHOI MOJISKYJIBI B TEHOM PacTEHUS-PEIUITHEHTA.

3. oTOOp TpaHCTeHHBIX PACTECHHM.

4. BBHIOOp LIENEBOTO TeHa W METO/1a €ro KIOHUPOBAHUA.

5. moxp0op reHoTUIa pacTeHUS-PEIUITHEHTA.

OrtBeT: 45123.

3aganmne 13.

lpouumarime mexcm u ycmanosume nociedo8amenbioCme.

Cucrema CRISPR/Cas9 6buta n3naganbsHO Onvcana Kak MEXaHH3M aJallTHBHOTO
UMMYHHUTETa apxeil u OakTepuii, OTHAKO TOCie paga MoaudHKaluil OHa Hala
aKTUBHOE NpPHMEHEHHE B T€HHOM WHXEHEepWH, Olarojaps CroCOOHOCTH BHOCHTH
HanpaBneHHsIH JIHK-pa3pblB ¢ NOMOILIBIO KOPOTKOTO Mporpammupyemoro 20-
HYKJIEOTHAHOrO paioHa B Hampasisomei mosekyine PHK (single guide RNA, sgPHK).
VcraHoBUTE mTociedoBarelbHOCTh cOOBITHH ecTecTBeHHOro CRISPR/Cas ortsera
OaxkTepuH Ha BHeIpeHHEe BUpYyca U 3alUIIiTe UGPPHI B IPAaBUIIEHOM MOPSJIKE.

1. BuegpeHnue BUpyca B IATOIUIA3MY OaKTEpHH.

2. Tpanckpunuus u cospeBanue npe-crPHK.

3. Co3zganue HOBOTO crelicepa.

4. NuaaxtuBaums supycHoit JIHK cucremoii amantaiuu.

5. Bxmouenue crPHK B oppekTOpHBIN KOMILTEKC.

OtBeT: 14325.
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3aganue 14.

lIpouumartime mexkcm u ycmanogume nocnedo8ameabHOChb.

PHK wuHTepdepeHiiis — OIMH H3 MEXaHHU3MOB IOCTTPAHCKPUIILHOHHOTO
MOJIABJICHUS] 3KCIPECCUM T'€HOB, KOTOPHIM HAlIEN IMUPOKOE MPUMEHEHHWE B TE€HHOU
WHXEHEPUU 3a CUET CO3JIaHMSI M HCIOJIb30BAHHUA TaK Ha3bIBa€MbIX «aHTHCEHCOBY.
3anumuTe 1UpphI, KOTopbiMu o0o3HaueHH 3Tansl PHK-unTepdepeninm, B koTopoM
NPUHEMAIOT Yy4JacTHe Kopotkue wuHTepdepupyionmme PHK, B mpaBunbHO#
I10CJIe/I0BATEIbHOCTH.

1. mexxny kxuPHK u Dicer popMupyeTcs KOMILIEKC.

2. neynenoueunass PHK nHape3zaercs 6enkom Dicer Ha kopoTkue (pparMeHTHI -
kuPHK.

3. RISC mpucoenuHsieTcss K FOMOJIOTHYHOMY y4acTKy MuieHr MPHK.

4. xuPHK oGpa3yrot ¢ ki1erounsiMu 6enkamu komruieke RISC.

5. RISC pacmemniser PHK-muteHs.

Otsert: 21435.

3aganue 15.

Ipouumaiime mexcm u ycmanogume nociedo8amebHOCHb.

3armyck MEXaHHW3MOB pemapalldd, OCHOBAHHBIX Ha pPeKOMOMHAIWH, SBIIeTCA
YHUBEpPCAIbHBIM  OTBETOM  JYKapHOTHYECKHX  KIETOK Ha  BO3HHUKHOBEHHE
IBYLIETIOYEYHBIX pa3pblBOB, B TOM YHCIe TMpU BO3NEHUCTBHE HAMpPaBIIEMBIX
SHIOHYKIIea3 pecTpukimu, Takux kak cuctema CRISPR/Cas9. 3anmummre mudpsi,
KOTOPBIMH 0003HAUEHBI 3TAIlbl TOMOJIOTHYHON peKOMOWHALIUY, B IIPABAIBHOM IIOPSAIKE.

1. IpOHUKHOBEHHE OTHON XPOMOCOMEI B JPYIYIO.

2. cOoeVHEHMWE BTOPrIIEHCS LEenu ¢ APYTUM CBOMM KoHIoM, cuHTe3 JIHK,
JTUTHPOBAHUE.

3. oOHapyXeHHe IBYLEIOUYESYHOro pa3phiBa OeNKaMi CUCTEMBI penaparuu.

4. obpazoranue D-netnm, cuntez JITHK.

5. ynaneHre HEeKOTOPBIX y4acTKOB HyKJICOTHIHBIX Liereil BONU3U pa3phlBa.
Oteer: 35142.

3AJJAHUE OTKPBITOI'O TUITIA

IK-6.1 IlpumensieT Ha TpakTHKE METOABI YIpaBieHUsT B cdepe
OHonornyecKux 1 OMOMENUIIMHCKUX IIPOU3BOICTB

3ananmne 16.

lIpouumaiime mexcm u 3anuuiume pazeepHymulli 0D0CHOBAHHYLIL OMBEM.

IIpaiimepsr — karoueBbie peareHTHI [IL[P cMmecu, perynupyromuye crenupuaHoCTh
PeaKyuy U OTPAHWYUBAIOIIME CUHTE3 HeCTeITU(DUUHBIX TPOLYKTOB. Jlu3aiiH mpaiimepos
SIBJISIETCS] BAKHBIM IIArOB B MOATOTOBUTENBHOM 3Tane B nocraHoBke [I1[P. HanumuTe
TpeOOBaHUs, MPEABABIIACMEIE K IpaiiMepaM IpHU IOCTaHOBKe Kiaaccudeckoi IILIP, u
oTMImUTe, KAaKUM 00pa30M Ha PEaKIHIO BT HECOOMIOIeHNE ITX TPEOOBAHHUM.

OtBet: Crienyrouue TpeOOBaHU MPEeABIABISIIOTCSA K MpaiMepoM:
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1.Cretiup9HOCTS — BO3HUKHOBEHHE HeCHeUN(PUIECKUX MPOIYKTOB PEaKIUu U
cHIkeHue 3P GeKTUBHOCTH CHHTE3a aMILTUKOHOB.

2.He nomkHbl 00pa3oBbIBATH JUMEPHI W METIH — CHUKEHHE 3(()EKTUBHOCTH
pEaxIuH.

3.06acTh OTXKMra TpalMepoB [OJDKHA HAXOAWTHCA BHE 30H MyTaludid —
JIO)XHOOOTPULIATEIbHBIE PE3YJILTATHI.

4. JIOmKHBI COOTBETCTBOBATh ONTUMAIBHON TeMIepaType OTXKWIa — CHIIKCHHE
3¢ deKTHBHOCTH peaKLIuy.

3aganue 17.

IHpouumaiime mexcm u 3anuuiume pazeepHymuiii 060CHOBAHHbIIL OMEEM.

[TonumepasHas LemHas Peakius — KJIF0UYeBOH MEeTOJ MOJIEKYJISpHOI Orosoruuy,
MTOJIYYHBIIHH IIMPOKOE MpUMEHEeHHe B IeHHOM uHxeHepud. B ocHose IILIP nexwur
MHO>KECTBEHHOE KOIIMPOBaHUE CcrelupUIHOro (pparMeHTa HYKIE€HHOBON KHCIIOTHI,
IIPOHCXOAAIIee IIPH LIMKIUUYECKON CMEHE TeMIIepaTypHBIX pexnMoB. Hanwmiure, kKakue
peareHTBl BXOJAT B COCTaB peakuoHHON cMecH auid [1LIP.

Otser: B cocras IIL[P-cMecn BxoAT:

1.IHK-matpura

2.JIBa mpatiMepa (TIpsIMO# 1 0OpaTHBIH )

3.Tepmocradbuneras [IHK-nonumepasa (Taq-monumepasa 1 aHaIOTUYHBIE)

4. Ne3oxcupudonykieozuarpudocdars: (IHTD)

5. Bydep

3ananue 18.

Ipouumaiime mexcm u 3anuuiume pazeepHymulii 000CHOBANbIIL OMEEM.

B TP ammnudukaiusa orpannaeHHoOro npaimepamu ydactka JJHK nocturaercs
MHOT'OKpaTHBIM ToBTOpeHueM Tpex cranuii [ILP 6naronaps oMy, 94T0 B KaXK10M HOBOM
muKie K yxxe umetommMmcs JJHK-mMarpumnam go0aBisiroTcsi HOBOCHHTE3MPOBaHHbIE HA
npeaplIyIIeM dTamne >ToHranun. Hanummure, yto npoucxoaut ¢ JJHK Bo Bpems stana
raBieHus (neHarypamnuu) B xone [TLP?

OtBet: HarpeBaHue 10 BBICOKMX TEMIIEPaTyp BbI3BIBAET PAa3pblB BOAOPOJHBIX
cBsazeit Mexay aByms HuTsMu ayiekca JIHK, uto mpuBomut Kk o0Opa3oBaHUIO
omnoHuteBbIX JJHK MaTpuu.

3aganue 19.

IIpouumaiime mexcm u sanuuiume pazeepHymoiii 0O0OCHOBAHHbBI OMEEM.

Xpomarorpadus — 3T0 PUINKO-XUMHYECKUNH METOJI pa3/ieJIeH!s] CMECH BELIECTB
MyTeM pacIpeeNieHis] UX MeXIy IByMs HecMelluBaromumucs ¢azamu. Addunnas
xpomarorpadus — OCHOBaHa Ha OMOCHEIM(PUUECKOM B3aUMOAEHCTBUN KOMIIOHEHTOB
¢ adpduHHBIM JuTaH oM. ONMUIIHTE TPUHIMIT ahPUHHOM XpoMmaTorpaduu. 3a cueT 4ero
IIPOUCXOOUT CBS3bIBAHUE crerudpuueckoro Oenka ¢ HocuteneMm? Kak mpoucxoaut
anronus Oenka ¢ KOJMOHKHU?

Oteer: Korma cioxHasi OenkoBasi CMeCh IPOXOAUT uepe3 KOJOHKY, OeloK ¢
METKO# CBA3LIBAETCH C HOCHTEJIEM, a BCe OCTaIbHBIE OENKHU yXOOAT U3 KONOHKH. [locne
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3TOrO CBSI3aHHBIM OEJIOK JIFOUpYyeTcs ¢ KOJOHKH TPU TIOMOILY pacTBOpPa C BBHICOKOH
KOHLIEHTpalKeil KOHKYPHPYIOILIEro JUranaa.

3ananne 20.

Ipouumaiime mexcm u 3anuuiume pazeepHymuolii 000CHOBAHHbIL OMBEM.

Ha  pmaHHBIi  MOMEHT  CyIIECTBYeT  OKOJO  JecsiTKka  METOJOB
BBICOKOITPOU3BOAMTENHFHOTO CEKBEHHPOBAHUS, OOBENMHEHHBIX OOIIMM Ha3BaHHEM:
cexkBeHUpoBaHue HoBoro mnokoneHus (NGS) cekBeHHpOBaHHE BTOPOTO ITOKOJEHHS.
[epeunciute oOIIHe CBOMCTBA METOIOB CEKBEHHPOBAHMS BTOPOTO MOKOJEHHS. UYeM
OHHU OTJIMYAIOTCS OT CeKBeHUpoBaHus 1o Crnrepy?

Otger:

1.MaccuBHOE napajesbHOe CEeKBEHHPOBaHHUE: JalOT BO3MOYHOCTH
OTHOBPEMEHHOT'0 MPOUYTEHHUSA ASCATKOB Thicsid PparmenToB JJHK

2.CKOpOCTB: MTOCKOJIBKY pPeaKkIH BBIMOIHAIOTCS MapaiebHO, Pe3yJbTaThl
OyayT moJy4eHbl HAMHOTO OBICTpee

3.Huskas cTOMMOCTE: CeKBEHMpOBaHKE I'eHOMa JEIIeBIe, YeM CEKBEHUPOBAHUE
o CoHrepy

4.bonee KOpoTKas JJIMHA NPOYTCHHI: OOBIYHO CUMTHIBAIOTCS yuacTku oT 50 1o
700 HyKJI€OTHIOB.

3.2. TunoBbie 32/ 1aHUS 1JIS IPOMERKVTOTHOMH ATTECTAIIHH

3.2.1. Bompocsl k 3a4eTy ¢ OLIEHKOI

®opmupyemas komnerennusa: OIIK-3. CiocoOeH MpUMEHATH 3HAHWE OCHOB 3BOJIIOLMOHHONW TEOpHH,
HCII0JIH30BATh COBPEMEHHBIE TPEACTABICHHUS O CTPYKTYPHO-(pYHKIMOHAIBLHOW OpraHU3allyd TeHETHUSCKOH
POrpaMMbI YKHUBBIX OOBEKTOB U METOMIBI MOJEKYJSPHOW OWOJIOTHY, T€HETUKH W OWOJIOTHMH Pa3BUTHA Ui
HCCIICIOBAaHHS MEXAHU3MOR OHTOreHe3a U (riioreHes3a B IpodeccHOHANBHON 1eITeTbHOCTH:

OIIK-3.1. [IpumenseT 3HaHHE OCHOB YBOJIOLIMOHHOH TEOPHH /Il OLICHKH YPOBHS CTPYKTYPHOH H

(PYHKIMOHAIBLHOM OpraHM3anui GHOJOTHYeCKHX 00beKTOB B MPodecCHOHAILHOMH AesiTeTLHOCTH.

OIIK-3.2. Hcnoan3yeT B npodeccHOHAJILHOI 1eATeIbHOCTH COBPeMeHHbIE MPeACTABICHAS

CTPYKTYPHO-GYHKIHMOHAILHON OPraHU3AINH FeHETHIECKOI0 ANNAPATA KJISTKH H pPeaH3aluu

reHeTH4eCKOH MPOrpaMMbl »KHBbIX 00bEKTOB.

OIIK-3.3. IlpuMeHsieT MeTOAbI MOJIEKYJIAPHOII OHOJIOTHH, TeHeTHKH H OMOJIOTHH pPa3BHTHA [/
HCCJIEOBAHNS HATIPABJICHHS Pe3y/IhTATOB H MeXaHH3IMOB U OHTO- H (pujioreHe3a B npodeccHOHANbHOI
AeATEeNbHOCTH.

1.

[TorsiTHE MOJAECIILHOIO OpraHniMa. Tpe60BaHIfI5I, MMpEABABIACMBIE K MOACILHBIM OpPraHu3MaM.

OcoOEHHOCTH TeHOMOB KHIIIEYHOMU Majovku, Gaktepruodara iaMO1a, MeKapcKuX IpoAOKed U 4epHOOPIOX 0
IpO30HIIBI

2.

3
4
5.
6.
7
8
9.
1

[TorsTe MoaenbHOTO 00BEKTA, TPUMEPEI, 00JIACTH HCIIOIH30BAHUS.

CTpyKTypa 3yKapHOTUUYECKOTO reHa. Posib SHXaHCEepOB U CallJIEeHCEPOB B PEryJISIIIHH TPAHCKPHITIMH.
LenTpanbHas 1ormMa MOJICKYJISIpHO# GHOJIOTHH U COBPEMEHHBIE IPECTABIECHUSA O HEH.

MexaHu3MBbl PETYJISIIHH IKCIIPECCUU T€HOB Y SYKapHoT

IMonsTue TpanckpunToma. TpaHCKpUITOMUKA.

IMocTpancsimronnsie MoaudUKanuU O6enka U X BUABL DoNTUHT.

[Tporeomuxa. HanparneHuss IpoTEOMUKH H UX METOABL BecTepH-OI0TTHHT.

Cucrema penapanuu. OcHoBHBIE TUIBI oBpexieHus JIHK.

0. CucreMma penapauyu. MexaHHW3Mbl periapaiyu.
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OIIK-5. Cnoco0eH NpuMeHATH B MpodeccHOHATBHOM JeATeJILHOCTH COBPEMEHHbIE IIPeXCTABICHHS
00 ocHoBaX OMOTEXHOJMOTHYECKHX H OHOMeJWIMHCKHX TPOH3BOACTB, TEeHHOH HMHIKEHEDPHH,
HAHOOHOTEXHOJIOTHH, MONEKYJISAPHOI0 MOACJIHPOBAHMA;

OIIK-5.1. Ilpuvensier B mnpogeccHOHAJLHOH AeATEJBLHOCTH COBPeMEHHBbIE IPEACTABICHHUN O
OHOTEeXHOJIOTHYECKHUX U HHOMEJHIMHCKHX NIPOH3BOACTBAX.

OIIK-5.2. IIpumensier B mnpodeccHOHATBHON /eATeJbHOCTH COBPE¢MEHHBbIE MPEICTABJACHH 00
OCHOBAX I'eHHOH HWHKeHepHUH, HAHOOHOTEXHOJO0IrHH, MOJICKY/JISPHOI0 MOJAETHPOBAHHSA

Meronst noctasku CRISPR/Cas9 B sykapuoTHuecKie KIETKH

CaifT-HanpaBJICHHBIH MyTarcHes.

CaiiT-cnernudpuyeckas peKOMOUHAIHS.

CuHTE3 OMUTOHYKICOTHAOB. AMHIOMOCHUTHBIN METO CUHTE3a OJUTOHYKICOTHAOB Ha YHIIaX.
JIurasuas nenHas peakuns. [lomuMepasHas uukiudeckas coopka.

BronHdopmarnka U €€ HalpaBICHUS.

THIILI BEIPABHUBAHUS HYKJICOTUIHBIX TTOCIIEA0BATEIIBHOCTEH. ATTTOPHUTMEI IIOIIAPHOIO BEIPABHUBAHHS
(HI/II[J'IMaHa-ByHH.[a u Cmurta-Batepmana).

NG AW

OIIK-7. CnocoGeH NpUMEHATH COBPeMEeHHbI¢ HHPOPMANHOHHO-KOMMYHHKAMOHHBIE TEXHOJOTHH
[JIA PelIeHHs1 CTAHJAPTHBIX HpodeccHOHANBHBIX 321349 ¢ Y4eTOM TpeOoBaHMH HHPOPMAIMOHHOI
0e30MacHOCTH;

OIIK-7.1. ITomuMaeT HPUHUHNBLI PadoThl COBpeMeHHbIX HHGOPMANHOHHBIX TEXHOJIOTHi NpH
peleHNH 32124 GHOJOTHIECKOH HANIPaBJICHHOCTH

OIIK-7.2. Ucnoap3yeT NPUHOMNLI PadoThl COBpPeMEHHbIX HHGOPMANHMOHHLIX TEXHOJOrHA NpH
pemieHnH  3aAa4  OHOJOrHYecKOH  HAMpPaBJICHHOCTH  COBPEMEHHBLIX  HH(OPMAIHOHHO-
KOMMYKAIHOHHBIX TeXHOJIOTHII JJIfl CAMOPA3BHTHS, PO eCCHOHANBHOMN AeSTeIbHOCTH H [I€JI0BOr0
001 eHns

1. IlpuHUMI TeHHOHN JAKTHUIOCKOIMH.

2.  Mero/J reHeTHYECKOTO HOKAayTa U €T0 HCIOIB30BaHUE B MOJIEKYJIIPHON OHOIOTHH.

3. TloHsgTHE HOKJAyHa 'eHa M HCIIOJF30BAHHE 3TOTO METOa B MOJIEKYJIIPHOH OHOJIOTHH.

4, IloHsTHe anonTo3a U €r0 OCHOBHBIE Ty TH.

5. Bo3MmoxHBIE CITOCOOBI KIIETOYHOH cMepTH (KpoMe aronTosa).

HK-5. I'oToB HCMOJIL30BATH HOPMATHBHBIE JOKYMEHTBI, ONIPEAC/IAIONIHe OPraHU3AIMIO H TEXHHKY
Ge30macHOCTH PaboT, CMOCO0EH OIMeHHBATH OM00E30MACHOCTh NMPOAYKTOB OMOTEXHOJOTHYECCKUX H
OnoMeTHIHHCKHX POU3BOACTB;

IIK-5.1. Henoan3yer HOPMATHBHBbIE JOKYMEHTHI, ONpeAe/siiOlHE¢ OPraHH3aANHI0 M TeXHHKY
0e3onacHoOCTH padoT

IIK-5.2. AnaausupyerT 0H00e30MACHOCTH NPOJYKTOB OHOTeXHOJOTHYECKHX H OHMOMENMIIMHCKHX
NPOM3BOACTB.

IIK-6. CnocofeH mMpUMeHATHL HA NPAKTHKE METOABI YNpaBjeHHS B chepe OHONOrHYECKHX H
OMOMeHUHHCKHUX IPON3BOACTB, MOHHTOPHHTA H OXPaHbI IPHPOJAHOMH cpeabl, NPHPOAONOAbL30BAHMNSI,
BOCCTAHOBJIEHUSI H OXPaHbI GHOpecypCOB;

TIK-6.1. IIpuMensieT Ha NIPAKTHKe MeTO/1bI YIIpaBJeHus B cepe 6HOT0THIECKHX U OHOMEIHIHHCKHX
MPOU3BOJACTB

IMK-6.2. IlpumeHsier Ha TNpPaKTHKe MeTOAbI YNPAaBJeHHS B cdepe MOHMTOPHHIA H OXPAHBI
NPHPOIHOH cpeabl, IPHUPOAONOJIH30BAHHUS, BOCCTAHOBJICHHS H OXPAHLI 0HOpPECYPCOB;

1. T'ennas Tepanus u €€ BUIBL
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[TpHHIUITEI TO3UTHBHOI reHOTEpaiy.

[IpUHIUIIE HETAaTUBHOM [€HOTEPAIIHH.

[TougTHe reHOJUATHOCTHKH.

Onpenenenne TpaHCTEHE3a U €70 MCIIOB30BAHUE.

CrocoObl CO3IaHUs TPAHCTEHHBIX PACTEHUH U )KHBOTHBIX.

DTHYSCKHC aclieKThI co3nanus [ MO-oprasu3Mos.

[TnropunoTeHTHBIE CTBOJIOBBIE KIETKH U CIIOCOOBI HX CO3AAHMUSI.

[TpoGieMBl U MEPCIIEKTHRBI UCIIOJIB30BAHUS TUTFOPHIIOTEHTHBIX CTBONIOBBIX KIIETOK.
0. IlpaBoBoe peryaupoBaHHe B 001aCTH TeHHOH HHXXEHEPHH.

SO RNANN BN

METOJUYECKHUE MATEPHAJIBI, ONPEAE/DIIONME ITPOLHEAYPbI OLHEHWBAHUA
3HAHUY, YMEHWM, HABBIKOB 1 OIIBITA JAEATEJIBHOCTH, XAPAKTEPU3YIOIMUX
ITAIIBI @OPMHUPOBAHUA KOMIIETEHITHHA

Kpurepun oi1ileHUBaHAS 3HAHHUK 00YYarOIIAXCS TIPH TIPOBE/ICHUH KOJUIOKBHYMA!

e  OTMeTKA «OTIHYHOY» - 00YHAIOIMMICS YeTKO BRIpakaeT CBOIO TOUKY 3PEHHUS IO pacCMaTPHUBAEMBIM
BOTIPOCaM, MPUBOSA COOTBETCTBYIOIINAE TPUMEPEL.

e OTMeTKa «XOpOmO» - 00YHAIONIHKCS JIONTYCKAET OTACNIBHBIE IOTPEITHOCTH B OTBETE

o OTMeTKa «yI0OBJIETBOPHUTEILHO» - 00yUaromuiicss 00HapyKUBaeT npoOeNbl B 3HAHUSIX OCHOBHOTO
y4eOHOTO 1 HOPMATUBHOTO MaTepHaa.

e OTMeTKa «HEY/OBJIETBOPUTEILHO» - OOyUaromuiicas 0OHApPYKUBAacT CYIIECTBEHHBIC IIPOOENbl B
3HAHUAX OCHOBHBIX MOJIOKEHHH JHUCIHUTUIMHEI, HEYMEHHE C IOMOIIBIO IIPENoaBaTeis MONYYUTh MPaBHIbHOE
pelleHre KOHKPETHOM NMPaKTHIECKOH 3a/1a9H.

KpuTepuu olileHUBaHUSL VCTHOTO OIpoca:

OTMeTKAa «OTJIHYHO» - OTBET JaH B MIOJIHOM O0BEME; NIPABUIILHO BBHIIOIHAET aHAIU3 OMHUOOK.

OTMeTKa «X0pOI0» OTBET JaH IPAaBUIBHO C y4eTOM 1-2 MENKHMX HOTpEeIIHOCTeH Wiy 2-3 Helo4eTos,
HCIIPABJICHHBIX CAMOCTOSTENBHO IT0 TPEOOBAHUIO IIPETIOIaBATENS.

OTMeTKa «YAOBJIeTBOPHTEJIbHO» OTBET JaH MPAaBIJIHHO HE MEHEEe UeM HaIlOJIOBUHY, NOIYIIEHBI 1-2
MOTPEIIHOCTH WJIH OZHa Ipybast omuoKa.

OTMeTKa «HEY10BJIETBOPHTEILHO» JOMYIICHEI ABE (U Oosee) rpyOric OIIUOKU B X0/1€ OTBETA, KOTOPBIE
o0yJaromuics He MOKET UCTPABHUTH Jlaxe 10 TpeDOBAHUIO IperoAaBaTelis.

Kputepuu oileHKY 3HAHWN CTY/1€HTOB I1PU IPOBE/IEHNYN TECTUPOBAHUS

OueHKa «OTJIHYHO» BBICTABISETCS NMPHU YCIOBUH IMPABIIBHOTO OTBETA CTyZeHTa He MeHee yeM 90 %
TECTOBBIX 3aJIaHUI;

OueHka «XO0pOmIO» BBICTABIACTCS MPH YCIOBHH NMPABHJIBHOIO OTBETa CTyIeHTa He MeHee yeM 80 %
TECTOBBIX 33JIaHUMN;

OneHKa «yI0BJIETBOPHTEIbHO» BEICTABISIETCS TIPH YCIIOBHH NPABUIIFHOTO OTBETA CTY IeHTa HE MeHee 70
% TECTORBIX 3aJaHHIi;

Ouenka «HeyAOBJETBOPUTELHO» BBICTABJIAECTCS NPH YCIOBUW NPABHUIIBHOTO OTBETA CTY/IEHTa MEHeEe
yeMm Ha 70 % TecTOBBIX 3aaHUl.

Kpurtepun 3HaHUH NPH MPOBE/ICHUH 3a4€Ta C OLIEHKOM:

e OmneHka «3auTeHO» [OJDKHA COOTBETCTBOBATH MapaMeTpaMm JII0O0OH U3 MONOKHTENBHBIX OLEHOK
(«OTIIHYHO», «XOPOIIIOY, «yIOBIETBOPUTEILHOY).

e Ouenka «He 324TeHO» JOJDKHA COOTBETCTBOBATH IAPaMETPaM OLIEHKH «HEY/IOBJIETBOPUTENBLHON.

e OTMeTKa «OTJIHYHO» — BBINOJHEHBI BCe BUABI yueOHOH paboTHI, MpEAyCMOTPEHHbIE Y4eOHBIM
wianoM. O0yJaromuiics IEMOHCTPUPYET COOTBETCTBUE 3HAHUHN, YMEHUN, HABBIKOB IPUBEICHHBIM B TabnHIIax
HOKa3aTesiiM, ONCPUPYET MPHOOPETEHHBIMY 3HAHUSIMM, YMEHUSAMH, HaBbIKAMHU, IPUMEHSET UX B CHTYallHIX
HOBBINIEHHOW cNOXHOCTH. [Ipu 3TOM MOTYT OBITH JONMYIEHBI HETOYHOCTH, 3aTPyJHEHUS IIPH aHAIUTHYECKHX
olepauusx, IEPeHoce 3HAHUM 1 YMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYal[UU.
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e OrMerka «Xopomo» — BBIIOJHCHB BCE BHABI yueOHOH paboTHI, HPEIyCMOTPEHHBIE Y4YeOHBIM
wianoM. OGyJaroruiics AEMOHCTPUPYET COOTBETCTBUC 3HAHUM, YMEHHH, HAaBBIKOB IIPUBEICHHBIM B Ta0IUIAX
MOKa3aTellsaM, OIEPUPYET IPUOOPETEHHBIMHI 3HAHUAMHU, YMEHHAMH, HABBIKAMH, IIPAMCHSCT UX B CTAHIAPTHBIX
curyanusax. 1lpu 3ToM MOryT OBITH NOMYINEHBI HE3HAUUTEIbHBIC OMMUOKH, HETOYHOCTH, 3aTPYAHEHHUS IIPH
AHANTMTHYECKUX OINepalisiX, NePeHOCe 3HAHUA W YMECHHUH Ha HOBBIC, HECTAH/IapTHBIEC CUTYalllH.

¢ OTMETKA «YIOBJIECTBOPHUTEILHO» — HE BBIIOJHEH OJMH MM Oonlee BUAOB ydeOHOH paboTHI,
IPEeOyCMOTPSHHEIX yueOHbIM mmaHoM. OOyuaronmiics AEMOHCTPUPYET HENOMHOE COOTBETCTBHE 3HAHUM,
yMeHHH, HABBIKOB IIPUBCOCHHLIM B TaOJHMIaX IIOKa3aTesM, IOMYCKAIOTCS 3HAYUTENBHBIE OMMUOKH,
IPOSIBIAETCS YacTHYHOE OTCYTCTBHE 3HAHWH, YMEHHWI, HaBLIKOB MO psXy MoKasarened, oOydaromuiics
HCTIBITHIBACT 3HAYUTEIILHBIE 3aTPyAHEHUS PH OIIEPHPOBAHUY 3HAHWAMH W YMEHMUAMH IIPH HX IEPEHOCE HA
HOBBIE CUTYalluH. — '

o OTMeTKa «HEeYJAOBJETBOPUTEILHO» — HE BBITIOIHEHEI BUABI Y4eOHOU paboThl, IPeayCMOTPEHHBIE
yaeOHBIM TIAHOM. JIEMOHCTPHPYET HEMOJIHOE COOTBETCTBUC 3HAHMM, YMCHHH, HABBIKOB IIPHUBEJIEHHBEIM B
Ta0nMumax Imokasartesieil, JOMyCKaloTCsl 3HAYUTENbHbIE ONIMOKY, MPOSBISIETCS OTCYTCTBHE 3HAHWHA, YMEHUH,
HABLIKOB MO OONBIIEMY pAXY MOKazaTenel, oOydaromuiics UCMBITHIBAET 3HAYMUTEIIBHBIE 3aTPYAHCHHSA IIPH
ONIEPUPOBAHNY 3HAHUSMU H YMEHHSIMH IIPH UX IIEPEHOCE Ha HOBBIE CUTYyaIiH

5. JOCTYIHHOCTDb 1 KAYECTBO OBPA30BAHUS 11 JIUI] C OB3

IMpy HEOOXOAMMOCTH WHBAIAJAM ¢ JHMLIAM C OrPAaHHYEHHBIMH BO3MOYKHOCTSMHU 3/0POBbA
PEOCTABIAECTCS JIOMOJIHUTENEHOE BPEMS JUTA HOATOTOBKH OTBETA Ha 3aUeTe.

ITpu npoBeAeHIH MPOLIE/LyPhl OLEHHBAHUS PE3YIHTATOB 00YUESHUS HHBATIMIOB H JIUI] C OTPAaHUYCHHBIMHA
BO3MOKHOCTSMH 3JJOPOBbS MOTYT HCIIOJB30BATHCS COOCTBEHHBIE TEXHHYECKHE CPEACTBA.

ITporieaypa oneHUBaHUA PE3YIIBTATOR OOYUCHHS MHBATHIOB H JIMI] C OTPAHAYEHHBIMH BO3MOXKHOCTAMH
3M0POBBSA 110 AUCHHUILIHHE MPeIyCMaTpHBaeT IpeoCcTaplIeHne HHpopMaluu B popMax, aJanTHPOBAHHBIX K
OrpaHUYCHHSM HX 3JI0POBBS H BOCIPHUATHS HHGOPMAITUH:

- B euaTHOH (popMe YBETUYEHHBIM HIPUPTOM,
— B (popMe 3TEKTPOHHOTO JOKYMEHTA.

- B MeyaTHOH dopme,

- B (hOpMe IEKTPOHHOTO JIOKYMEHTA.

| Jlns uI ¢ HApYIIEHUSMEA OTIOPHO- - B IIe4aTHOM (opme, anmapara:

| ABUTaTEJIBHOTO anmnapara - B (hOopMe IIEKTPOHHOIO JOKYMEHTA.

JIns nun ¢ HapynieHUsIMA 3peHM S

Jliist a1 ¢ HapyIIEHUSAMY CllyXa:

[Ipu mpoBemeHNH MPOLIEAYPHI OIICHUBAHHUS PE3YIBTATOB 00yUEHNS MHBAIUJIOB U JIUL ¢ OTPAaHUYEHHBIMA
BO3MOKHOCTSIMH 3J0POBBS IO AUCHUIUIMHC 00€CICUHMBAET BBINOTHEHHE CIEAYIOIIMX JOIOJHHTENBHBIX
TpeOOBaHMI B 3aBHCHMOCTH OT HHIUBHAYAILHBIX OCOOCHHOCTEH, 00yYarOmIMxCs:

a) UHCTPYKIMS 1O TOPSIKY TPOBEACHHS HPONEAyphl OLEHHMBAHMSA IPEJOCTaBiIseTCA B JOCTYIHOH
thopme (YCTHO, B MUCBEMEHHOH popme);

0) goctynHas GopMa MPEeIOCTABICHHS 3a/JaHAH OLIEHOYHBIX CPEACTB (B IeUaTHOH (opMe, B neYaTHOR
dbopMe yBenuueHHBIM mIpUPTOM, B (GOpMe DBICKTPOHHOTO JOKYMEHTA, 3aJaHUs 3aUUTHIBAIOTCA
IpEeTIoiaBaTeNeM);

B) JOCTyIHAs (opma MpeIOCTABICHUS OTBETOR Ha 3aJaHus (IMCbMEHHO Ha Oymare, HA0Op OTBETOB Ha
KOMIIBIOTEpE, YCTHO).

ITpu HeoOXxomuMOCTH JUIst O0YHAIOIIHMXCA ¢ OTPaHUYEHHBIMH BO3MOKHOCTAMHU 3J0POBbs U HHBAIHOB
IpoLeypa OLICHHBAHUS PE3YJIbTATOR O0YUEHHS IO JUCIIUIIMHE MOXKET IIPOBOJIUTHCS B HECKONBKO 3TAIIOB.

IIpoBeneHue mpoueAypbl OLEHUBAHUS Pe3yJIbTATOB OOYYCHHs HHBAIUAOB M JIHIl ¢ OTPAaHHMYEHHBIMHU
BO3MOKHOCTSIMH 3JIOPOBBS JIOITYCKAETCH C UCTIOIb30BaHUEM JTHUCTAHIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH.
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AHHOTaNHA padoyell MporpaMMbl JTHCHHTIUIHHBI
b1.B.19 «I'ennasi HHiKeHepHsA H OMOTEXHOJIOTHSI» IS [TOATOTOBKU OaKallaBpoOB
1o HarnpasieHuro noarotosku 06.03.01 — buonorus npoduns I'eHeTHKa )KUBOTHBIX

Hear ocBoeHusi ITMCHUIIHHBL: Llenb IUCHUIUIMHEI - H3yUYeHUE CTYIEHTAMH CTPOEHHS
HYKJIEMHOBBIX KHMCIIOT, MOJIEKYJSIPHBIX OCHOB pemudkaiuu u pemnaparuu JIHK, metonos
FeHHOW HWH)KCHEPUHU, KIOHHUPOBAaHMS, pPEAaKTHPOBAaHUS TI'€HOMa, NPHUHIMIIOB CHHTE3a
OJIMTOHYKJIEOTH/IOB, COOPKH I€HeTUYeCKUX KOHCTPYKLHH, HOHSTHH HOKAyTa M HOKJAyHa
I'€HOB, T€HHOHU JIaKTHJIOCKOIIUH, F€HOAMArHOCTUKY U T€HOTEepanuy, TPaHCTeHe3a, OCHOBHBIX
NOHATHH 6MOMHPOPMATHKH U ITOCTTEHOMHEIX METOMIOB.

Mecto AMCHUNJIMHBI B Y4e0OHOM IJIaHe:

Hucuumuiraa b1.B.19 «I'enHas uHxkeHepus U OHOTEXHOJIOTHSY BXOIUT B cocTas biioka
1, Yacts, popMupyeMyio y4acTHUKaMHU 00Pa30BATENBHBIX OTHOILIEHHIHA,

TpeGoBanusi K pe3yabTaTaM OCBOEHHH AHCHHILIHHBI: B PE3YJIbTATE OCBOEHHS
OUCHUTUTUHBL popmupyeTcst komnerennus OITK-3, OIIK-5, OIIK-7, TIK-5, I1K-6

KpaTtkoe conep:kaHue THCUMIJINHDBI:

1. BeeneHue B TEHHYIO HHXEHEPHIO U OHMOTEXHOJOTHIO: KCTOPHS, KIIXOYEBhIE
JOCTHIKEHHS, TNPHMKIaAHble 3a1a4d. MoneKylspHBIE OCHOBHEI: CTPYKTypa H
¢pusuko-xumuueckre cpoiictBa JIHK m PHK kak oObexta HH)KEHEPHOIO
MaHHUITYJTUPOBAHUSA

2. ®epmenTs! pectpukuw I, I1 v 11 TinoB: cyObeqMHUYHAS OpraHU3aIHs, MEXaHH3M
pacniosHaBanus U pacuiervienus JIHK, npodunm paspezanus (Tylble W JHIIKHE
KOHIIEI). MeTtunrpancdepassl. [IpuHINTEI BEIOOpa pecTpUKTas M IIPUMEHEHHE B
reHHo  wmxkeHepuu. Jluruposamve — ¢parmenroB  JJHK.  Coszpanme
PEKOMOWHAHTHBIX MOJIEKYJI

3. BekTopHble cUCTEMbI TeHHOW HHXEHEPHH: TIa3MUIHEIE, (ParoBble, KOCMHUIHBIE U
BAC/Y AC-BeKTOpBI; BHPYCHBIE BEKTOPBI UIS KJIETOK MIIEKONUTAOMMX (AAV,
JIEHTUBHUPYCBI, aleHOBUPYCHhl). CTpaTeruu KIOHUPOBaHUS reHoB. CHHTETHYECKAA
Ouonorus: cOopka MUHUMAJIBHOTO T€HOMA

4. HanpaBneHHOe peJakTHpOBaHHWE IeHOMA: HYKJIE€a3hbl ¢ LIMHKOBBIMH NaJbLAMU
(ZFN) u TALEN — npunnun u orpanmdenus; cucrema CRISPR/Cas9 —
mexanusMm, PAM, penapauus (NHEJ u HDR); base editing u prime editing:
IIPUHLIUIEL, BO3MOXkHOCTU W orpanudeHus. CRISPRi u CRISPRa

5. TpaHcreHHble M T€HOMHO-PENaKTHPOBAHHBIE OPTaHU3MbI: METOIBI BBEICHUS
gyxepoanod JIHK B KIETKM J>KMBOTHBIX, pPacTeHH H MHKPOOPraHU3MOB,
BepuQHKallisd WHTETpalud TPaHCTeHa; IPUMEHEHHE B HAyKe, CEJIbCKOM
XO3CTBe, MEIMLIMHE U (DapMalleBTHKE.

6. I'enogMarHocTika U TeHOTEPAIMsl: METOMBI MOJeKysipHoU auarHoctuku (IILIP,
NGS, JAHK-uunel); BHpycHblE U  HEBHUPYCHBIE CHCTEMEBI  JIOCTABKH
TEPaNeBTUYECKUX HYKIEHHOBBIX KUCIOT; ; TexHojsorun PHK-unTepdepenmmu u
AHTHCMBICTIOBEIX OJIMIOHYKJICOTHAOB; IepcneKTuBkI in vivo CRISPR-tepamuu

O6mas TpyaoeMKOCTh AHCHHILUIHHBI cOCcTaBasAeT: 4 3aueTHRIX enunu (144 gaca).
HToroBbiii KOHTPOJIb MO JUCIHHIIHHE: 339€T C OLEHKOM.



