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1 Ilnanupyemble pe3yabTAThl 00y4eHHs M0 AMCHMILIMHE (MOIYJII0), COOTHECEHHBbIE C
pe3yJbTaTaMHU OCBOCHHS 00pa30BaTe/IbHOM NMPOrpaMMbl

Hucruninaa Monekynaphas zenemuka B cOOTBeTCTBUU ¢ TpedboBanusiMu OI'OC

BO u ¢ yuerom IIOOII (nmpu Hanmuuuu) HampaBieHa Ha (HOPMHUpPOBAHHE CIETYIOIINX

KOMIIETEHIINN:

Tabnuna 1. CBsi3b pe3ysbTaToB O0yUYEHUS C TPUOOPETAEMBIMU KOMIIETECHIIUSIMU

Kon u nammeHnoBaunue

Kopg n nammeHoBanue

3arTaHupOBaHHEIC PE3YIBTATH O0YUCHUS

KOMIICTCHIIUN HHAWKATOpa JOCTHIKCHUA
KOMIICTCHIIU
UIIK-3.1 Oyenusaem 3HATH: cnocoowvl VAYYULEeHUSL MmexHono2uU
IIK-3. Cnocoben « 9
ynpasienio BIUANHUE PAZTUYHBIX npouU3600CmMea HCUBOMHOBOOUECKOU HNPOOYKYUU HA
. Gaxmopos Ha 300posve U | OCHOBe UCNONIL308AHUSA 2eHeMmuUYecKux
NPOU3800CMEEHHOU y
NPOOYKMUBHOCHb B03MOACHOCIEL HCUBOMHBIX
0esimenbHOCmbIO 8
HCUBOMHBIX YMETb: UCNONIb308AMb COBPEMEHHbIE O0CMUNCEHUS]
opeaHuzayuu 8 .
MOJLEKYNAPHOU 2eHemuKu ons nogvlueHUs
coomeemcmeuu c
aghpexmusnocmu pabomul c
NEPCHeKMUBHbIM U .
CeNbCKOXO03AUCTBEHHBIMU HCUBOMHBIMU
MeKywum  NIaHamu
paseumus BJAJETh: NPAKMUYECKUMU HABLIKAMU pA3pAOOMKU
HOPMAMUBHOU U MEXHOI02UUeCKOU OOKYMEeHMayuu ¢
HCUBOMHOBOOCNEA g . -
Vuemom HOBeUwUx OOCMUNCEHUL MONEeKVIAPHOL
2EHEeMUKU.
HIIK-6.1 3HATh:
1IK-6. Cnocoben
npuvensimo Lemoncmpupyem 3Hanus | OCHOGHble MemoObl U MoOenu, NpuMeHsemble 8
cospemennvie COBPEeMEHHbIX Memo0o8 | cogpemennvix  J[HK-mexnonocusix 6  obnacmu
ceeKyuL HCUBOMHBIX. HCUBOMHOBOOCNEA
Memoowl
. yMeTb:
uccneodosanull 8
UCNONIBL306aAMb KOMNIeKC 2eHemuUyecKux u
obracmu cenekyuu u
OUOMEXHON02UYeCKUX —~ Memodo8 6  YNPAGIeHUU
2EHEeMUKU HCUBOMHDBIX
HACNeOCMBEHHOCIbIO U UBMEHYUBOCMbIO  OJid

COBEPULIEHCMBOBAHUA U CO30AHUSL HOBbIX 2eHOMUNOB
CENbCKOXO3AUCMBEHHBIX HCUBOMHBLX

BJI/1eTh:
Ighghexmusnvimu buomexuoo2UAMU
60CNpOU36OOCMBA,  paA36edeHuUs U  NOBbIUEHUU
nPOOYKMUSHOCU CeNbCKOXO3AUCTBEHHBIX
HCUBOMHDIX,
HIIK-6.2 ObocHosvisaem | 3HATb: OCHOGHbIE CENEKYUOHHbBIE NPOSPAMMbL 8
UCNONb308aAHUE obnacmu HugoOMHOB0OCMEa U
COBDEMEHHBIX MEMOO08 | YMeThb. NIAHUPOBAMb u peanu3oevieanbs
uccnedosaHuil 6 obnacmu | MexHoN02UYeCKull npoyecc npou3800cmea

céejlleKyuu u ceHemuxku
HCUBOMHDBIX.

NPOOVKYUU HCUBOMHOBOOCMBA 8 CMAde

BJIA/IeTh: HABLIKAMU YNPAGLEHUs MEXHOL02UYeCKUMU
npoyeccamu 6  JICUBOMHOBOOCMEE C  VUemoM
UCNONb30BAHUSL MONEKYIAPHO-2eHEeMUYECKUX
Memooos

2. MecTo nMCHUIIMHBI (MOXYJIS]) B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucrunuinaa Moaekynapuaa z2eHemuka OTHOCHUTCS K d4acTu, (opMupyeMoit
YYaCTHHUKAMU 00pa30BaTEIIbHBIX OTHOIICHHH.

JlanHas

MUCIUTUINHA

OMUpAETCS

Ha KypCbl JUCIMILIWH: CCHGKHI/IOHHO'

BETEpUHApHAsl T€HETUKA, | eHETUYECKHE OCHOBBI CEJIEKIMU (IIPOABUHYTHIA YpOBEHB) U




SBJISIETCS OCHOBOM JJI TMOCJIEAYIONIETO M3ydeHUs: NUCHUIUIMH: COBPEMEHHbBIE METOJbI

WCCIIEIOBAaHNM, [ €eHOMHKa U TPOTEOMMKA.

3. Conepxxanue TUCHUMILIUHBI (MOTYJIf1)

Pacnipenenenue 4acoB Mo TeMaM M BHJAM 3aHITUN NPEACTABISIETCS B TaOMUIE 2 MO KaKIOH

dbopme oOydeHus:

Tabnuna 2. Ounas popma

HaumeHnoBanue pasnenos u
TeM

KoaunuecTBo yacoB

Jlekuun

(D

3aHATUSA

Bug CaMoCTOATENbH
as1 padora (CP)
I13)

Bcero mo

TeMeE

®dopmupyemble
KOMIIeTeHIIMH
(OIIK, IIK)

2

3

4 5

6

7

Cemectp Ne 2

MoneKynapHvie 0CHO8bL HACIE0CHEEHHOCMU

CBolicTBa HYKJIEUHOBBIX
KHCJIOT KaK
TE€HETHUYECKOTO
MaTepuaia.

1

[1K-6

1.2

MonexkynspHble
MEXaHU3MBI [TPOLIECCOB
XpaHEHUs U nepeayn
TE€HETUYECKON
nHpopmarun

[1K-6

MOJleKle}lpH blé OCHOBbl U3MEeHYUueocmu

MonexyisipHble Mexa-
HU3MBI CIOHTAHHOTO U

WHIyLIMPOBAHHOTO MYyTa-
renesa. PexomOuHamu.

2 1

[1K-6

2.2.

I'eneTnueckuii mommumop -
busm.. MonekynsapHo-
T€HETHYECKHE MapKephl

[1K-3

3. Memoovt MOIEKYIAPHO-2€HEMUYECKO20 AHANU3A

3.1

MognekysipHo-
TeHETUYECKHE METO/IbI
Ha OCHOBE
rHOpHIN3aLIH

2 2

[1K-6

3.2

MonekysipHo-
TeHETHYECKHUE METOIBI
Ha OCHOBE
aMIUTHQUKAIIH

I1K-6

3.3

Mertonbl aHanu3a
IIPOAYKTOB
aMIUTHQUKALIH.

[1K-6

Texnonornn, OCHOBAHHBbIC HA HH/

HKANUA H

KJICHHOBBIX KHCJIOT B )KHBOTHOBOJICTBC

MonekynspHo-
FeHETHYECKHUE METOIBI
uACHTU(DUKAITIH
MOHOT'€HHBIX
3a00JIeBaHUH

2 1

4

7

[1K-3

4.2

AHanus ueneBuIx
Y4aCTKOB T€HOMa,
CBSI3aHHBIX C
XO3SIUCTBEHHO-
MOJIE3HBIMU TPU3HAKAMH

IK-3




Ne HaumeHoBaHue pa3aesioB U KoJsnuyecTBo yacoB DopmupyemMble

4.3 | MonekymsipHO- 1 4 3) IK-3
TeHETHYECKOe
TECTUPOBAHUE
JIeTaJIbHBIX TaINIOTUIIOB

4.4 | bonesnu c 1 4 5 I1K-3
HacJIeqCTBEHHOU
MPEAPACIIONOKEHHOCTh
1o 1 reneruka MCH.

5. Monekynﬂpno-reHeaneCKne MapKépr B CeJEeKIMU U IJIEMEeHHOH paﬁoTe

5.1 |IloaTBepxaeHue mpouc- | 2 2 3 7 [1K-3
XokaeHus. I enernaeckas
MacrnopTU3aLUs
CEIBbCKOXO03IMCTBEHHBIX
JKHBOTHBIX

5.2 | I'enetnyeckue MapKEPHI 1 3 4 I1K-3
U CEJIEKIHOHUPYEMbIE
npuzHaku. MAS-
CEJICKIIHS.

5.3 | 'enomHas oneHka 2 3 5 TIK-3
IUIEMEHHOMN LIEHHOCTH.
I'enomMHag cenexkus.

6. I'eneTH4eckne MeTOAbI CO3IAHMUA, KOHCOJIUIAUUMN H PA3MHOKEHHS T€eHOTHIIOB
BBI/IAIOLIUXCS ;KHBOTHBIX
6.1 | TpaHcreHsl u TpaHCTEH 1 3 4 [K-3
CEIIbCKOX03 OPraHU3MBI
6.2 | I'ennas tepanus u 2 1 3 6 [K-3

T€HOMHOE peaKTUpOBa-
Hue. KnonupoBanue

KHBOTHBIX.

KoHntposbHas padota 12 12
[TonroroBka K 3aueTy 12 12
Htoro 10 20 78 108

VYueOHas AeATETbHOCTh COCTOMT W3 JIEKIMH, MPAKTUYSCKUX, CaMOCTOSTEIbHOU
paboTHI.

3.1.Coaep:xanue 0TACJbHBIX PA3/1€JI0B U TeM

Pazoen 1. 1. MonekynapHule 0cHO6bl HACIE0CHBEHHOCHIU.

Tema 1.1. Ceoticmea HYKJIE€UHOBbIX KUCIIOM KAK ceHemu4ecKoco mamepuaia.

Hcropyust BO3HUKHOBEHMS MOJIEKYJISPHOM TEHETHKHU. JlOKa3aTeNbCTBO TI'€HETUYECKOM pOJIU
HYKJIEMHOBBIX KucI0T. OcHoBHbie cTpykTypHble anemeHThl JJHK u PHK. IlepBuunas crpykrypa
HYKJIEMHOBBIX KHCI0T. Mozaens Yorcona-Kpuka. AnprepHatuBHble ABycnupanbHble cTpykTypsl JJHK.
BinsiHune cynepcnupann3anuy Ha CTPYKTYpPY IBOMHOM CHIUPAIIH.

Tema 1.2. Monexynsapuvle Mexanusmvl NpoOYecco8 XpawHeHus U nepeoavu

2eHemuyeckou uHgopmayuu

Cramuu Ttpanckpuniuu. Ctpyktypa u ¢ysknus OaxtepuanpHoii PHK-mommmepassl. CaiTel
MHHUIMAIY TPaHCKpUNIMu y Oaktepuil. CTpyKTypa mpoMoTOpoB. MeXaHU3Mbl y3HaBaHMs IIPOMOTOpA
PHK-nonnmepasoi. CucCTeMHBIE MNEPEKIIOYECHHUs] WHULUAUMK TPAHCKpUNUMU: cuHTe3 HOBbIX PHK-
nonuMmepas. TepMuHanMs TpaHCKpUIILMKA. MexaHuU3Mbl aHTUTEPMUHALUU. Perymsanus skcrnpeccuu
TeHOB Ha ypoBHe TpaHcKpuniuu. Kinaccuueckas cxema onepona mno 2Kakody u Mono.

Pazoen 2. Monexynapuvie ocnogvt uzmenuueocmu



Tema 2.1. Monexynsapuvie MexaHusMvl CHOHMAHHO20 U  UHOVYUPOBAHHOO

mMymacenesda. P €KOM6MHCII4MM.

Knaccudpukanus myramuii. Myranuu, Bo3Hukaomue B mnporecce pervmmkanuu JIHK. 'ensr -
MyTaTopbl. UHIyIupoBaHHBIM MyTareHe3. MexaHusm nedctBus myTtareHoB (Y®, pamuanus, aHaIoTH
OCHOBaHUM, QIKWIMPYIOIIUE areHTbl, a30THCTas KUCJIOTa, AaKPUIWHOBBIE KpAaCUTENM M T.I.).
['enernyeckuit nonumopdusM. Kinnnnuecku 3HauuMble MOJIUMOP(YU3MBIL.

Tema 2.2. I'enemuueckuti nonumopgusm. Monexyisapno-eenemuyeckue mMapkepbl

[Momumopdusm JIHK u ero ucrounuku. Buapl reHeTndeckoro noaumoppusma. MoieKyIspHO-
reHeruuyeckue Mapképsl. [lonstue. Vctopus popmupoBanusi. XpoMOCOMHas TEOPHUS U METOJ CUTHaJe
A.C. CepebOposckoro. Krnaccudukamus mapkepoB. [‘eHernueckuit mnomuMopdusM ©  MyTaluu.
MoutekynsspHO-TeHeTUUECKHEe Mapkepbl Ha ocHoBe mnojguMopdusma JIHK. OO6nacte npuMeHEHHs.
Knaccuueckue mapkeps! | u |l Tuna. ITomumopdHbIe CHCTEMBI Y CETCKOXO3SHCTBEHHBIX KHUBOTHBIX.
Oco0OeHHOCTH UX HACJEeI0BaHUS

Pazoen 3. Memoowt monexkynapno-zenemuueckozo ananusa

Tema 3.1. Monexynapro-eenemuyeckue METOJIbI HA OCHOBE THOPUIU3ALIUN

MeTtoasl MonekynsapHoit rudpuanzanuu. Cay3epH-OJ0TTHH, HO3EPH-OJIOTTHHT: XapaKTEPUCTUKA,
CXeMa METOJIOB, 00JacTH NMpPUMEHEHHs, orpaHndcHusi MetonoB. Ounrepnpunt. FISH-anamus. Dppeit
rubpuanzanus. Meroa mukpouunoB. JIHK-6uouuribr.

Tema 3.2. Monekynapno-eenemuueckue memoosbl Ha OCHO8e AMNIUpUKaAyUU

[Tonumepasnas nenHas peaxuus. Mcropust orkpwitus. Paborel K. Mamnuca. Ilpunummnsi,
obnmactu mnpumeHeHus. Otanbel [II[P. Kommonentst III[P-peakuuun. Ilpaiinepsl. DepMeHTHI
ammmudukanun. 1P, xak meron m3yuenuss nomumopdusma JITHK. PaznoBumHocTH M Moaudukanmuu
TTLIP.

Tema 3.3. Memoovwl ananuza npooyKkmoe amniupukayuu.

Pectpukuus. Xapakrepuctuka pectpukras. [loaumophusm JUIMH pecTpUKIMOHHBIX (parMeHTOB.
CexBenupoBanue JIHK, meronel cexkBeHupoBaHus, NpeumylecTBa M HenocTaTKu. CoOBpEMEHHBIE
Moaudukanuu cekBeHnpoBanus. CekBeHnpoBanue HoBoro mnokoseHus (NGS).

Pazoen 4. Texnonocuu, ocnosannvie Ha UHOUKAUUU HYKIEUHOBBLIX KUCION 6
HCUBOMHOBOOCMEGE

Tema 4.1. Monexynapuo-eeHemuueckue mMemoovl UOEHMUDUKAYUU MOHO2EHHbIX
3ab01esanuil

KitoueBbie MOHOTEHHBIE 3a00JIEBaHHS CEIIbCKOX3SIMCTBEHHBIX JKMBOTHBIX. XapaKTePUCTHUKA
crekTpa Myranui Yacrora BCTpe4aeMOCTH, B TOM 4YHCJIE€ B POCCHUMCKOW mnomymsuuu, KoHTpoib
pactpoCTpaHCHHsT aKTyallbHBIX MOHOTCHHBIX 3a0oseBanuii JIHK-muarHoctuka HacieICTBEHHBIX
3a00JIeBaHUH.

Tema 4.2. Ananuz yenesoblx ydacmkKkoe c2ceHoMd, CB6A3AdHHblX C XO3UCMBEHHO-
NOJIE3HbIMU NPUHAKAMU

HacnenoBanwe konudecTBeHHBIX mpu3HakoB. [lonstue o QTL. ['eHbl, Baustomue Ha
npoayktuBHocTh. QTL mpusnakoB deprunsnocTu. JJHK-auarnoctuka Xo3siiiCTBEHHO-TIEHHBIX IEHHBIX
NPU3HAKOB Yy pa3HBIX BUOB CEJIbCKOXO3SIMCTBEHHBIX XHMBOTHBIX. JIHK-amarHoctuka Xo3sHCTBEHHO-
nosne3nsix npusHakoB y KPC. Konrtpons kayecTBa msca u monoka. JIHK-auarnoctuka y cBunen, oBer,
JIomaae, ITUIEL.

Tema 4.3. MonexynapHo-eenemuyeckoe mecmuposarue 1emaibHblX 2aniomunos

Omnpenenenne. JleTanbHbIe TalUIOTHITBI, ACCOIIMMPOBAHHBIE C ToTepel hepruapHOCcTH. [ToHATHE O
kazyasibHbIx  MmyTarusx. LOF-mytammum (loss-of-function). MosekynspHO-TeHETHUECKUE METOIbI,
UCTIOIb3yeMbIE TPH TECTUPOBAHMM Ha JIeTalbHBIC TarmioTUIbl. KacTtomMuble Onoummbl. OmpeaencHue
BEPOSITHOCTH HOCHUTEJILCTBA JICTATBHBIX TallJIOTUIIOB.

Tema 4.4.  Illonumopgusm  2eHos MHC  (enasuwiii  Komniexkc

ZI/lCI’l’lOCOGMeCI’I’ZUMOCI’HU).



['maBHBIA  KOMIUIEKC THCTOCOBMECTHMOCTH  Pa3MYHBIX BHJIOB  CEIbCKOXO3SIMCTBEHHBIX
xuBoTHbIX Homenkmarypa. [TonuMopdu3mM reHoB cUCTEMBI TTABHOIO KOMITJIEKCA THCTOCOBMECTUMOCTH.
I'enst ummynHoro otBeta (Ir-rensr). bone3sHu ¢ HacieICTBEHHOW NpenpacnoKEHHOCThI0. CBs3b
nonuMopdubix BapuantoB MHC ¢ Oosie3HsIMH CeNbCKOXO3SHCTBEHHBIX KUBOTHBIX U C XO3SHCTBEHHO
nosie3ubIiMu npusHakamu. Cesizb BOLA ¢ Bupycomieiikoza KPC.

Pazoen 5. MoJiekyJIsipHO-TeHeTHYEeCKHEe MapKEPbI B CeJIeKIUM M IJIeMEeHHOM
paborte
Tema 5.1. Iloomeepowcoenue npoucxoxcoenus. Ienemuueckas nacnopmusayust

CeNbCKOXO3SUCMBEHHBIX HCUBONHBLX
MeTobl TeHeTHYECKOH cepTU(UKAINK TUIEMEHHBIX KUBOTHBIX. JIHK-THNIHpOBaHue KUBOTHBIX.

[TontBepknenue  npoucxoxnaeHus. Ilpumensiemble  metonpl.  Puutepnpunr.  OmnpexneneHue
mukpocareuuTHeIX (STR) u omnonykiaeotuausix (SNP) mpodwuieir. Hemoctatku v mpeumylinecTBa.
[lepcriektuBbl. CoBpeMEHHbIE METOJbl TEHETUYECKOTO0 KOHTPOJSI CEJNEKIMOHHBIX TPOIECCOB H
cepruukanMy  MIEMEHHOTO MaTepuaja B JKUBOTHOBOJACTBE. KOHTpONb  UYHMCTONMOPOIHOCTH.
['eHOTHNIMPOBAaHUE SUOPHUOHOB.

Tema 5.2. [enemuueckue mapképvl u cenekyuonupyemvie npusnaxu. MAS-

celleKyuA.

Meroapl aHaIM3a TEHETUYECKUX MapKEPOB. DTarbl pa3BUTHS.. AHATIU3 TEHETHUYECKUX MapKEepPOB
sMOpuoHOB. TpanuimonHas u MapkepHas cenekiusi. MAS-cenekuusa. JIHK-mapkepsl npoyKTUBHBIX
KauecTB TeopeTMdyeckre M MPUKIAJHBIE ACIEKThl MapKep-3aBUCUMON M T'E€H-3aBUCUMOM CEJICKLIHH.
[IpeumyiiecTBa U HEAOCTAaTKH celieKIUU 1o MapkEépaM. KOHTposb pacmpocTpaHeHHs KOMOJOCTH U
kapnukoBoctu y KPC

Tema 5.3. I'enomnas oyenxa niemennou yennocmu. I enomnas cenexyusi.

[TonHorenomuoe reHotunupoBanue. I[lomumopdusm SNP-mapkepoB. ['eHoTMnUppBaHHE Ha
MHUKpPOMAaTpHUIaX C BBICOKOW TUIOTHOCTBIO IIpenckazanue reHoTurnoB orcyTcTBytonmx SNP Ha ocHOBe
yunoB ¢ Oojiee HU3KOH IIOTHOCTHIO MapkepoB. WGA-ammundukanus. PedepeHTHbIC MOMYJIAIMHM.
['eHomMHast oOIleHKAa TUIEMEHHOM 1IEHHOCTH. ['eHeTmyeckas aTTecTaluu OBIKOB-TIIPOM3BOIUTEIICH.
[TpakTrdeckoe ucronb3oBanue. I 'eHomMHast cenekius. ['ocyiapcTBeHHas MOTUTHKA B 00JaCTH Pa3BUTHSL
T€HOMHBIX TEXHOJIOTHI B INIEMEHHOM CKOTOBOJICTB

Pazoen 6. I'enemuueckue memoovl KOHCOUOAUUU U PASMHONHCEHUA 2EHOMUNOE
GbLOAIOWUXCS HCUBOMHDIX

Tema 6.1. TpaHCZGHbl U mpaHceeHHbvle CeNbCKOXO3UCMBECHHbLE Op2aHU3Mbl

OO01re NMoHATUS O TPAHCTE€HAX M TPAHCTEHHBIX OpraHu3Max. MeTobl OJyUeHUsl TPAHCTEHHBIX
KUBOTHBIX. CTpyKTypa TpPaHCreHOB. MeXaHU3Mbl TpPAaHCreHO3a. TpaHCreHo3 M KIOHMPOBAHME
JKUBOTHBIX.

HanpaBiieHuss MCHoONb30BaHUS TPAHCIEHHBIX B JKUBOTHOBOACTBE. (COBpEMEHHBIE IOIXOJBI
TpaHcreHHblEe UBOTHbIE KaK OMOpeakTopbl. TpaHCreHHbIE XUBOTHBIE — MPOIYLIEHTH OMOJOTHYECKU
AaKTUBHBIX PEKOMOMHAHTHBIX OENKOB JUId BETEpUHApUU M MNHUIIEBOM NpombliiieHHOCcTH. Co3naHue
TPAHCT€HHBIX JKUBOTHBIX C HW3MEHEHHBIM KAaue€CTBOM JKMBOTHOBOAYECKOM NPOLYKLIHH. CO3JaHUE
KUBOTHBIX — MoOjleNieil 3a00jeBaHni 4yeloBeKa M KUBOTHBIX. MOJyYE€HHE TPAHCTEHHBIX >KUBOTHBIX —
JIOHOPOB BHYTPEHHUX OPTraHOB JUIsl TPAHCILIAHTALIAH.

Tema 6.2. l'ewnas mepanus u 2ceHomHoe pedakmuposanue. Kionuposarue

HCUBOMHbBIX

I'ennas Tepamus €X VIVO u In ViVo (nipsiMast ¥ Henpsivast). DetanbHas U coMaTryeckas. ['eHHast
Tepanus B CO3JJaHUU T€HETHUECKUX MO3auKOB. [ eHOMHOE pelakTHpOBaHHE KaK MMEePCIEeKTUBHBINA MOIX0.
K CO3JIaHWIO TeHHO-WH)XEHEPHBIX CEIhCKOXO3SIMCTBEHHBIX >KMBOTHBIX. | €SHOMHOE peIaKTHpPOBaHHE B
(OpMHPOBAHNN HOBBIX XO3SIICTBEHHO MOJE3HBIX MPU3HAKOB Yy XKMBOTHBIX. PemakTpoBaHue reHoMa
CeITbCKOXO3SUCTBEHHBIX JKMBOTHBIX C momompio TexHojaoruun CRISPR/Cas9*. Ilemm co3manus
KJIOHUPOBAHHBIX XKUBOTHBIX MeTo/bl. BUIbl KIOHUPOBAHHBIX CENbCKOXO3AUCTBEHHBIX MXHBOTHBIX.
[TpakTHueckoe npuMeHeHue KI0HOB. bruostuueckue npooieMsl.
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Y4ebHo-meToan4eckoe u HHpopManHoHHoe obecneyenne
AMCUHIIHHBI (MOY.Is)

4.1. Cniucok 0cHOBHOIi JIMTEpaTYPHI

/1. 1.T'eHeTHYECKHE OCHOBBI CENEKIIN :
; M KUBOTHBIX :
[Teryxos, JI. K. Opuer, U, W. T'yaunun [u ap.] ; nox ;uaﬁsgmx ot iy
['ynumun. — 2-e u3., ucnp. — CaHKT-l'leTepGypr : Jlans, 20
5-507-54040-2. — Tekct : aneKTponHbii // Jlans : 3nex'r1,:>o
— URL: https://e.lanbook.com/book/507417

LB.JL. Tleryxos, 1. Y.
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CnucoK ONOJHHTEILHOMH JTHTEPaTYphl

!‘ /

V' N\,
1. 3acna, JI. ®. BHOTEeXHONOTMs B JKMBOTHOBOJICTBE : MeToudeckne Ykazauus. / J1.
. = LeKer

®. 3acna, A. M. Vxreepos. — Kunens : PULl CI'CXA, 2019. - 27 c.
sanexTponnbiiA. - URL: https:/e.lanbook.com/reader/book

v 2. Kanues, A. K. I'enerrka. PykoBoACTBO K NPAKTHYECKHM 32aHATHAM : y4eOHoe
nocobue ans By3os / A. K. Kagues. — Cauxr-Tlerepbypr : Jlans, 2025. — 252 ¢. —
ISBN 978-5-507-50759-7. — TeKcr : 2neKTpoHHbii // JaHb : 371eKTPOHHO-GHOMOTE HAA

cuctema. — URL: https:/e.lanbook.com/book/462710

Ta6mmua 3. INepeuenb HHGOPMALHOHHBIX PECYPCOB

Ne HanmenoBanue Anpec
n/n

1 Ogpuyuanvreiii catim Muncenvxosa Poccuu http://www.mex.rw/

2 | Arpapnas poccuiickas uH$OpMaLHOHHAA http://aris.ru/
cucTeMa

3 | Eauubiii cepBUCHBIH mopTan MuHcensxo3a http://service.mcx.m/Home/Regis
Poccuu tersAndRegisters

3 | Poccenpxo3nansop Poccuiickoi denepalvu http://www.fsvps.rw/fsvps

5 | HaumoHabHBIH HHCTHTYT OHONOTHYECKHX http://www.nibs.ac.cn./english/in
nayk Axajemuy Hayk Kuras, [Texun dex.php

6 | YipapieHHe CENbCKOX03AHCTBEHHBIX http://www.ars.usda.gov/main/ma
ycc/e0BaHui MUHHCTEPCTBA CENBCKOTO in.htm
xo3siicrea CILIA

7 | Ynpapnenue 1o STH4ECKHM npobieMam B http://www.hhs.gov/ohrp/
GUOTEXHONIOTMUECKUX UCCIIC/I0BAHMAX

8 | Caiit or/ena pasBUTHA CEJIBCKOTO X03sicTBA U http://www.dardni.gov.uk/index/a
cellbCKMX peruoHoB BeimkoOpuTanui nimalhealth/animal-export-
Guidance to facilitate the export of animals certification.htm

0 | BroTexHonOrHYecKmil 06pa3oBaTelbHbIH http://www.biotech.iastate.edu/pu
[OpTaJl roCYIapCTBEHHOrO Y HUBEPCHTETA blications/mendel/ModulelIP1.
AWOBBI.

10 | caitr s hepMepoB http://wcbfermer.narod.ru/marker.

htm

4. MeTonuecKue ykasanusi s 00y4aomuxcs no ocso

(MoayJ1I0) H caMoCTOATEILHOH paboThl

€HHIO THCUHIIHHbI

o e



https://e.lanbook.com/reader/book
https://e.lanbook.com/book/462710
http://www.fsvps.ru/fsvps
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http://www.nibs.ac.cn./english/index.php
http://www.ars.usda.gov/main/main.htm
http://www.ars.usda.gov/main/main.htm
http://www.ars.usda.gov/main/main.htm
http://www.dardni.gov.uk/index/animalhealth/animal-export-certification.htm
http://www.dardni.gov.uk/index/animalhealth/animal-export-certification.htm
http://www.dardni.gov.uk/index/animalhealth/animal-export-certification.htm
http://www.biotech.iastate.edu/publications/mendel/ModuleIIP1.
http://www.biotech.iastate.edu/publications/mendel/ModuleIIP1.
http://webfermer.narod.ru/marker.htm
http://webfermer.narod.ru/marker.htm

1.MonexynsipHasi TeHETHKA: METO/I. YKa3aHHsI IO BBITIOJIH CaMOCT. H KOHTP. padoT / COCT.
Cebexxko O.M.; VYuuBepcurer OuorexHonoruit. buomnoro-texnomnor. ¢ak-T. —
Horocubupck, 2022. — 87 c. https://edubiotech.ru/file/1778101

2. MomnekysipHas TEHETHKA: METOJ. yKa3aHHWsS K TPAKTUYECKAM 3aHSTUSM | COCT.

Cebexko O.U.; HoBocub. roc.arpap. yH-T. buosnoro-rexsomnor. ¢ak-t. — HoBocubupck,
2022. — 130 c. https://edubiotech.ru/file/1778081

4.5. IlepeyeHb WH(MPOPMAUMOHHBIX TEXHOJOTMHA, HCHOJb3yeMbIX IpPH
OCYIECTBJIEHMH 00Pa30BaTEJbHOI0 MPOIEeCcca MO JUCHHUILIMHE (MOIYJII0), BKJIKOYAs
nepevYeHb JIMIEH3MOHHOTO M CBOOOJHO PAaCHpPOCTPAHSEMOI0 MPOrPaMMHOIO
odecreyeHnsi 1 HHPOPMAINMOHHBIX CIIPABOYHBIX CHCTEM, HATJISTHBIX IOCOOHI (

1. IlpumeHeHne MHUKpocKoma ¢ IUGPOBOW BHICOKAMEPOW I JASMOHCTpAIlUN
MUKpPOIIPENapaToB.

3.Ucnonp30BaHre BHICOMPOCKTOPOB I JEMOHCTpAaI BUACO(UIBMOB IO
TPAHCT€HHbIM JKUBOTHBIM, TI'€HETHYECKOW NacHoOpTHU3alUMU, MapKep-OPUHTHUPOBAHHOU
CEJICKI[MM, TCHOMHOM CEJICKIINH.

3.Ucnonbs30BaHue BUACONPOEKTOPOB IS JIEMOHCTpAMK BUICOPUIBMOB IIO
TPAHCT€HHBIM JKUBOTHBIM, T'€HETMYECKOW NacnopTU3allui, MapKep-OPUHTHUPOBAHHOM
CEJICKI[MM, TCHOMHOM CEJICKIINH.

Tabmuua 4. IlepedeHb JIMLIEH3MOHHOTO MW CBOOOJHO PacIpOCTPaHIEMOTO

MPOTrPaMMHOTr0 00ecTieUeHUs

No Haumenosanue Tun nuueH3nu uin

/1 npaBoo0IagaTellb
1. | Mo ogpuc Moii oguc
2. | bpoysep Anoexc.bpaysep AHnoexc.
3. | Anoexc.Teremocm AHnoexc.
4. | bpoysep Mozilla FireFox Mozilla Public License
5. | @atinoswiii menedxncep FreeCommande becnnamnasn

Tabnuna 5. Ilepeuens makatoB (10 TeMaM), KapT, CTCHJIOB,
MaKeTOB, MMPE3CHTAINMA, ((UIBMOB U T.].

Ne Tun HaumenoBanue IIpumeuanue

/11

1. | Buneopunsm | Metonsr aMIUTH(UKALHN. IMIP. | Or 10 muH 1o 60 Mun
Bl DnexTpodopeTuyecKue MeTOIbl HCCIeI0BaHUS,

TpaHCFeHHHe KHUBOTHBIC CGKBCHI/II)OBaHI/Ie
HOBOTI'O ITOKOJICHHUSA: ITPUHIMUIIBI, BOSMOKHOCTHU

2. | IlpesenTamuu | [To BceMy JEKIMOHHOMY KypCy Ot 50 o 90 cnaitnos Ha
MPE3CHTALNIO
3. | [IpesenTaunu | Moii ren-depma, JIH 5 mT
IIPOM3BOJICTB

€HHBIX (UpM

K-texnomorwus, Illumina, Affmetrix Bovigen

4. | ®otorpaduu | DnekTpodoperpamMMsl, BhIIAOIIMecs | B 3HaunTEIFHOM
MIPOM3BOIUTEIIN KOJIMYECTBE

5. MakpornepriapaTbl JKHBOTHBIX C BPOXIEHHBIMHU | 4 1T
AHOMAJIHSIMHU

6. | JoxymeHnt Poccwuiickas ¢enepanus. denepanbHbiii 3akoH o | http://www.informika.r

MJIEMEHHOM YKUBOTHOBOJICTBE (punsr | u/text/goscom/normdo



https://www.youtube.com/watch?v=iipufnUSTy0
https://www.youtube.com/watch?v=iipufnUSTy0

I'ocynapcrBernoit Jlymoii 12 utonst 1995rona)

¢/r01/01271.html

7 JlokymeHT

IpaBuiIa cepTU(UKALUN NPOSYKIHUU KUBOTHOTO
npoucxoxaeHus EBpocorosa

http://faolex.fao.org/do
cs/texts/ire54449.doc

8 JIoKyMeHT

CepTtudukat Ha NPOIYKIUIO TEHHON HHXKEHEPHUH

http://cmmp.ru/page.as
px?id_page=861

9 JIoKyMeHT

Opucm JILK., 3unosevesa H.A. MonexynsipHo-
FEHEeTUYECKME  acCleKThl B CO3JaHUU U

http://www.rfbr.ru/de
fault.asp?doc_id=580

HCIIOJIBb30BaHNH

CEIBCKOXO03CTBEHHBIX JKMBOTHBIX

TPaHCTEHHBIX | §

5. Onucanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl

Tabnuna 6. [lepedeHp UCIIONIB3YEMbIX TOMEIIEHUI:

Ne Tun aynuropun [lepeuens o6opynoBaHus
ayJIUTOPUNA
HK-502 AynuTopus A 3aHATHH CrarnoHapHBIH MyJIbTUMEIUHHBIIN TPOEKTOP,
JIEKIIMOHHOT'O THIIA, TPAaKTUYECKUX | HOYTOYK, 3KpaH 3x4 M, ay1noo00opy1oBaHHe
3aHATUH, TEKYILEr0 KOHTPOJIA U (KOTIOHKN)
MIPOMEXYTOYHOM aTTecTanum,
IPYIIIOBBIX U HHIUBHUIYaIbHBIX
KOHCYJIbTallU/
HK-506 HayuHo-uccienoBarensckast I'emaronorunueckuit ananuzarop PCE 90Vet,
1abopaTopus SKOJIOTOo- MIOTyaBTOMATHIECKHI OMOXUMHYECKUIT aHATTN3aTOp
BETEpHUHAPHOU TEHETHKH U «Photometr 5010» , moryaBTOMaTH4ECKHUiA
OHOXVMHH OouoxumMuueckuii ananuzatop «Photometr 5010v+y,
neHTpudyra CM-6 MT, nentpudyra «octan 3.01»,
Ha0Op 03aTOPOB IIEPEMEHHOTO 00BbEMa, TEPMOCTAT
BO3ymHEIHA, poTomerp MKM®-02, potomerp KK 2
MII, munupoTatop «Bio-RS-24y, xonoannsHuku 2 T,
MOpPO3WIIbHAsE KOMepa «ATIaHT», BECHI 1a0OpaTOpHbIE
BCIJIA 200/10, poToMeTp MUKPOIIIAHIIIETHBIN
Multiscan FC
HK-507 HayuHo-uccienoBarensckas Becnl naboparopusie «Hbtoton JIC», Hoyroyx HP
J1a00paTOPHS DIIEMEHTOJIOTHH Pavilion 15au021ur, ananuTHYeCKUil KOMITIAEKC IS
CEIbCKOXO035UCTBEHHBIX anemeTHoro ananuza (AAC MI'A-1000 ¢ mpuctaBkoit
JKHBOTHBIX AT30HI-1).
HK-508 Y4eOHO-Hccae10BaTebCKast Bokc mukpobuonormueckmii «Jlammaap Cy,
71ab0paToOpHsl TUTOTEHETHKH 1 XONOAMIBHUK «Indesit», Mopo3unbpHas kamepa
np «Gorenie», ammupukarop «BUCy», mukporepmocrar
KynbrypansHblit 00KC Mojenb 206 , mukpoueatpudyra «Minispiny,
yIbTPpa(nOoIEeTOBEINA TPAHCHIUTIOMHUHATOD,
BHUJIEOCHCTEMA JUIS IIPOCMOTpA U IOKYMEHTALIUH Tejeit
«TCP -20-MC», anextpodopernieckas Kamepa
TOPU3OHTAJIbHAS, NCTOYHHUK MTUTAHUS JIJIsI
anektpodopesa «Dabd 4», HAOOP 103aTOPOB
niepeMeHHoro 06bhéMa, BopTekc «Microspin FVV-2400y.
HK-509 Y4eOHo-Hnccnen0BaTeNbCeKas TpuHoKysIpHBIH MUKpOckon Primo Star, iudposast
71a00paTopHst IUTOTEHETHKU U Kamepa JJisi MUKpockorna Primo Star, mukpockon P-7
[P (3 mrr), mukpockon Mukpomen P-1 (3 wir.) , Habop
MukpockomnHas aBTOMAaTHYECKHX J03aTOPOB.
HK-511 Aymuropust A 1a00paTOPHBIX U CranuoHapHbIi MyJIbTUMEIUIHBII IPOEKTOD,
MIPAaKTHYECKUX 3aHATUH, TEKYIIEro | HOYTOYK, 9KpaH 3x4 M, ay11o000py10BaHHE
KOHTPOJISl U IPOMEXKYTOUHOI (xooHKM), HEeHTpUQyYTH 2 WT, pehpakToMeTp,
aTTecTalyy, TPYIIOBBIX U JIEKTpUUECKas IUTUTKA
WHJIMBHIYJIbHBIX KOHCYJIBTALUH
HK-512 CrierrmoMenieHye ISk MBIThS Cremnaxu, cymnisHbIN mkad ES 4610, nucmuisarop,
mabopaTOPHOIL MOCYABI ANEKTpOIUINTA 4-X KOM(OpoUHast ¢ JyXOBBIM IIKadoM,
PaKOBUHBI XMMHUYECKH YCTOHUUBbIE
HK-513 CrienmomerneHue aJisi XpaHeHHsI Crenaxu, ceild xene3HbIi

pEaKTHUBOB



http://faolex.fao.org/docs/texts/ire54449.doc
http://faolex.fao.org/docs/texts/ire54449.doc

7. Cornacosauue pabouyei NporpaMmai

CootsetcTByeT yueOHOMY Iulany, yTBepxjaeHHoMy Yuensim cosetom ®PI'BOY BO
YuuBepcuTeTa GHOTEXHONOTHH, POTOKON OT «__A] » /4.

—
2024T. N f
Pabouas nporpamma obcyxieHa U yTBepxkJieHa
Ha 3ace/laHHH Kadenpsl BeTepHHAPHOI reHeTHKH ¥ GHOTEXHONIOrHH
NPOTOKON OT & 74 » < 47¢6Gh )  2024t. Ne &5
4 Ll o= B
)
M.o. 3asenytomiero kadeapoit AH_ Crpuxkosa M.B.
(A0MKHOCTS) (lo;mncn. DHO
[Tpeacenarens y4eOHO-METOANYECKOrO
45 JLA
cosera (/1% Apakanuesa JLA.

(r0mxnocTs) G nénx;ucs OHO

PaGouas nporpamma oOcCykaeHa U COOTBETCTBYET yueGHOMY TIUIaHy, YTBEPXKICHHOMY
VuensiM coetom @OI'BOY BO VYuusepcureTa OHOTEeXHONOrHii, NPOTOKOI OT
«_» 20__ 1. Ne

Vsmenenuii He TpeOyeTcs/H3MEHEHHS BHECEHBI B pazzesn(-bl):
HY)KHOE MOJYEPKHYThH

[Tpencenarenb y4e6HO-METOMYECKOro

copeTa (KOMHCCHH)
(1O/KHOCTS) NOANKCH ®HO

PaGouas mnporpamma obcykieHa H COOTBETCTBYET Y4eOHOMY IUIaHy, YTBEPXKIACHHOMY
Vyensiv coserom PI'BOY BO VYHuBepcuTeTa OHOTEXHOJIOTHH, [POTOKOI OT
« » DL M-

UsmeHenuit He TpeOyeTcs/M3MeHEHHA BHECEHDI B paszesn(-bi):
HYKHOE TO4EPKHYTh

TNpencenatens y4eOHO-METOAHHUECKOTO
copeta (KOMMCCHH)
(A0MNOCTE) (OANKCE DHO




AHHOTAIUA
VY4eOHoil nucturuiiabl MonekymsipHas reHeTHKa
36.04.02 3ooTexHus

OO6mrast TpyaOEMKOCTh MUCIMILIMHBI COCTaBIsAET 3 3a4eTHhIX eauHuilel (108
4acoB).

JlucuumiHa OTHOCUTCS K 4acTd, GOpMUpyeMOl ydacTHUKaMHU 00pa30BaTeIbHBIX
OTHOLIEHHUM.

Huctuminaa MonekyinsipHas TeHeTHKa B cOOTBeTCTBUHM ¢ TpeboBanusimu OI'OC
BO u c yuerom IIOOII (npu Hanuuuu) HampapieHa Ha (POPMUPOBAHUE CIIEAYIOIIMX
KOMIIETEHITUMU:

[IK-3. CnocobeH K YNpaBlIEHUIO TMPOU3BOJICTBEHHOW JIEATEIIBHOCTHIO B
OpraHM3allid B COOTBETCTBUM C IMEPCIEKTUBHBIM M TEKYIIUM IUIAHAMU Pa3BUTHS
YKUBOTHOBO/ICTBA;

[IK-6. CnocobeH NpHUMEHSTh COBPEMEHHBIE METOJbl HCCJIEIOBaHUA B 00JacTH
CEJICKIIMU U T€HETUKH >KUBOTHBIX .

VYyeOHast AeATENbHOCTh COCTOUT M3 JIEKLIMHA, MPAKTUYECKUX, CAMOCTOSATEIbHON
paboTHI.

[IpomexxyTouHast popMa KOHTPOJISL — 3a4YET C OLEHKOM.



