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PABOUYASI IPOTPAMMA YUYEBHOH JAMCHUTIIMHBI
(MOYJISI)

51.B.03 CospemenHble MpobieMbl 0TpacieBoi OMOTEXHOIOTHH

LLIchp W 1EASIMETORANINE AT

19.04.01 BroTexHonorus (ypoBeHb MarucTparypbi)

Ko 0 HRIMEIO RN E TP noaroTonxy

broTexHo10ruA
Harpannermocts (npodium)
Kypc: 1 CemecTp: 2
MHCTHTYT 3KOJIOrHYECKO# H IMHLLEeBOH 3aouHas
GHOTEXHOJIOTHH g omy
O6beM AHCHHIIHEB (MOYIs)
Bua sauatufl O6bem 3auaTHH Cemectp
[3auerwsIx en/uacos]
ovnasn Jao4yHan Oyno-3aouuas
O6mas TPYA0EMKOCTh 110 ydeOHOMY naaHy 3/ 108 3
B ToMm uHce,
Konmaxkmuas paboma 12
YEICY 2
JlabopaTopHbiee paboThl 10
CamocmoamensHas paboma, 6ce20 96
TOM YHCJIe: <

Kypcosoit npoekT (Kypcosas pa6ora)
Koutponbnaa pabota / pepepar
Dopma KOHTpOJIA
Diiamel (3a4eT) JK3aMeH 3 |

Hoocubupcek 2023
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Pabouas mporpamma cocrasnena ma OCHOBaHHUH
FOCyAapCTBEHHOIO0  06pa3oBaTeILHOrO
CONCPKAHHIO M YPOBHIO MOATOTOBKH BBITYCKHMKOB IO HAaIpaBJIEHUIO IOATOTOBKHU

19.04.01 BuotexHonorus (YpPoBeHb MarucTpatypsi), YTBEPXIEHHOTO IPUKa3oM
Muno6punayku Poccun ot 10.08.202 1 Ne o1 737

Tpebosanuii Denepanshoro
CTaHnapra BeICIIEro 0o0pa3oBanus K

)
Ilporpammy paspa6orau:
JloueHT kageipbl BeTepHHAPHOH reHeTHKH p [ O Cebence
M. Cebexx
M OMOTEXHOJIOrHH, KaH1. OHOJI. HayK e
(,’l().'l)i\'HOC'l'l:) NOANKCHL



1 IInanupyemble pe3yJbTaThl 00yUeHUs 10 AUCHUILIHHE (MOLYJII0),
COOTHEeCeHHbIE C Pe3yJibTaTaAMM OCBOeHHsI 00pa3oBaTeIbHONH MPOrpaMMbl
Hucuumuinna Coeépemennvle npoodnemvl Ompaciegoil OUOmMexHoniocuu B
coorBeTcTtBUM ¢ TpeboBaHusmMu PI'OC BO u c yuetom IIOOII (mpu nHanmuuum)
HalpaBjieHa Ha (OPMUPOBAHUE CIETYIOIIUX KOMIIETEHIIHI:

Tabnuua 1. Cs3b pe3yabTaToB 00YUYEHHS C MPUOOPETAEMBIMU KOMITETEHIIUSAMHU

KOJ_'[ 1 HAUMCHOBAHHEC KOZ[ 1 HAUMCHOBAHUEC 3aHHaHI/Ip0BaHHLIe PE3YIbTATHI O6yquI/IH
KOMIIECTCHIINUN HWHAUKaTOopa

JOCTHXKXCHUS

KOMIIETCHIIUN
1IK-3. Cnocoben HIIK-3.1 3HATB: - AKMYajlbHble 3aA0a4U  COBPEMEHHOU
paspabamuvléams Hemoncmpupyem ompacnegou  OUOMEXHON0UU, BOZMONCHOCU U
NpeonodHCeHUs NO HAaBbIKU nymu pazeumus OuomexHonocUYeCcKux
COBEPUIEHCMBOBAHUIO | pA3PAOOMKU npou3e00cms;
buomexuono2uu ¢ npeonodAHCeHUll NO yMeTb: - CaMOCMOAMENbHO HOPMYIUPO8Ams U
UCNOIL308AHUEM onmuMu3ayuUY uznazamo buomexnonocuyecKkue npoobremvl
MUKPOOUONIO2UYECKO2 | OUOMEXHONI02UYECK | MUKPOOUONIOSULECKO2O0 cunmesa u
0 cunmesa u Ux npoyeccos u ouomparncgopmayuu MUKDPOOP2AHUMOS,
buompanchopmayuu | ynpasieHuio KIEMOYHbIX KYIbIMYp HCUBOMHLIX U  PACMEHUL,
MUKPOOP2AHU3MOS, 8bINYCKOM AHATUBUPOBAMb U  OYEHUBAMb UX GIUAHUE HA
KAEMOUHbIX KYIbMYp | OUOMEXHOL02UYECK | OKPYIHCAIouWyIo cpedy,
HCUBOMHDBIX U ol NPOOYKYUU BJIAIeTh. - NPUHYUNAmMu papabomku cxem U
pacmeHuil co30anus  Ycnosutl Ol  COBEPULEHCHIBOBAHUS U

PA38UMUsL OMPACIEBbIX OUOMEXHOIO2UTL

2. MecTo TUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpamMMbl

Hucuuruinaa Coepemennvie npoodiemsl ompaciesoil Guomexnoao2uu OTHOCUTCS K
qyacTH, popmMupyemasi yuaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUIA.

JlaHHasi MUCUUIUIMHA ONMUPAETCS Ha KypChl TUCHUIUIMH: MoJekynspHas OHOIOorus,
buorexHonoruss u SBISIETCS OCHOBOM Uil TOCJENYIOIIET0 W3y4YEeHHs] JAUCLHUILIINH:
VYnpasieHue kauecTBOM B OnotexHosoruu, [Tumiessie 100aBKH.

3. Conepxxanue TMCHUTIAHBI (MOTLYJIs1)

Pacnpe}:[eneHHe YacoB M0 TEMaM U BUJaM 3aHSITHI MMpcaCTaBJIsACTCA B Ta6111/1ue 2.

Tabmuma 2. 3aonas popma

KosaunuecTBo yacoB ®dopmupyembie
Ne HaumeHoBaHue pa3aejioB u Bl/l):[ 3aHATUA CamocronTen Bcero no KOMIIETCHIIUHN
n/n TeM ‘He(]j;l)"“ (1I3) bHas paGoTa TeMme (OK, IIK)
(CP)
1 2 3 4 5 6 7
Cemectp No 2
1 Cospemennvie npodaemvl U Memoovl OMpaAciesoil OUOMEeXHOI02UU
1.1 CerMeHTanus pbIHKa 1 3 4
OMOTEXHOJIOTHH TIO ITK-3
OTPACIISIM.
1.2. OCHOBHBIE TEHJICHIINHT 1 3 4
Ha MUPOBOM PBIHKE
OMOTEXHOJIOTHH U B
Poccun
2 Buogapmayesmuxa u o6uomeduyuna




n/n

HaumeHoBaHMe pa3/iesioB U
TeM

KoanuecTBo 4acoB

Jlexknun

D

Buna 3ansarus CamocTosiTen
(1I13) bHas1 paboTa

(CP)

Bcero nmo
TEME

DopMHupyeMble
KOMIIEeTeHIIUH
(OK, IIK)

2.1

CoBpeMeHHbIe
OMOTEXHOJIOT U
ounodapmaneBTUKH

3

4

I1K-3

2.2

Jnarnoctuueckue
CHUCTEMBI

6

[1K-3

3. Buomexnonozuu np0u330()cm8a HOBBIX 61006 nuUuieesvlx n odykmoe.

3.1

OoOecrieyeHUE HACETIECHUA
HOBBIMHU KAQYCCTBCHHBIMU
HpOILYKTaMI/I IITUTAHUA

1

6

[1K-3

3.2

buorexnonorus
MIPOU3BO/ICTBA MUIIEBHIX
100aBoOK

10

[1K-3

3.3

AKTyanbHbIE
OonoTexHoyoruu Qyarexa
Y MHHOBAIIMOHHOTO
MTATAHUS

[1K-3

4. Aepoouomexnonozuu

4.1

Cdepnr

npumenenus JJHK-
TEXHOJIOTUI B
arpoOHUOTEXHOJIOTHUIX

[1K-3

4.2

Mertabonnueckas
WHXKEHEPUS PACTECHUI.

[1K-3

4.3

buorexHonorus
MIPOM3BOJICTBA KOPMOB,
KOPMOBBIX JT00ABOK,
MIPEMHUKCOB

10

[1K-3

5. BMOTEeXHOJIOTUH B ;KHBOTHOBO/CTBE.

5.1.

buorexnonornueckue
METOAblI KOHCOJIMJAllH
" PA3MHOXKCHUA
T'CHOTHUIIOB BBIJAOIINXCS
ZKHUBOTHBIX

10

I1K-3

5.2.

TpaHncreHHbie
YKUBOTHBIE KaK
OMOPEaKTOPBI

10

I1K-3

6. [lepcieKTHBBI IKOJTOT MY ECKOI

OMOTEXHOJIOTHH.

6.1.

buosnepreruka

1

10

I1K-3

6.2.

CanunrapHas u
npouIakTuyeckas
OMOTEXHOJIOT s

1

10

I1K-3

KonTponbHas pabota

DK3aMeH

Hroro

10

96

108




VY4eOHast AESITETbHOCTh COCTOUT U3 JIEKLUH, TAOOPATOPHBIX, CAMOCTOATENIBHOM, B TOM UUCIIE
KOHTPOJIBHOU paboThI.
3.1. ConepxxaHue OTACJIBHBIX PA3/1€JI0B U TEM
Paznen 1. Coepemennvie npodiemovl u memoowvl ompaciegoii OUOMEXHONOZUU

Tema 1.1. CermenTanusi pbIHKa OMOTEXHOJIOTHH MO OTPACISAM
buoTtexHoa0rNs —0OCHOBA HAYYHO-TEXHUYECKOTO MPOrpecca U MOBBIIICHNS KaueCcTBa
KU3HM 4YeloBeka MecTo W 3HaueHHE OHWOTEXHOJIOTHYECKOM OTpacid B COBPEMEHHOM
skoHOMHMKe. HampaBnenusi pazButus OUOTEXHONOTMHM W (QopcallTHhId aHanu3. «KpacHasy»
onotexHosoruss — OuodapMaleBTUKa U OUOMEAMIIMHA. «Oejasi OMOTEXHOJIOTHS» —
OMOPHEpreTHUKa, NHUIIEBas OHOTEXHOJOTHs, OMOXUMHS, OHOTCOTEXHOJOTHUS. «3EJICHAsD
OMOTEXHOJIOTHUSI — CEIbCKOE XO35AMUCTBO, JIECHAss OMOTEXHOJIOTHUS «cepasi» OMOTEXHOJIOTHS —
ouopemenualus, «CUHASD» OHOTEXHOJIOTUA — Mopckas OuoTrexHonorus. Benymue
MIPOU3BOIUTENSIM OUOTEXHOIOIMUECKON MPOIYKIMHU 10 oTpacisiM B PO.
Tema 1.2. OcHOBHBIC TEHICHIIMH HA MHPOBOM pPbIHKe OMoTexHo10rui U B Poccun
AHanu3 COBPEMEHHOT0 COCTOSIHUS OMOTEXHOJIOIMUYECKOM oTpaciu. TeHIeHIMU pa3BUTHS
OMOTEXHOJIOTUU 3a pyOekoM. XapaKTepUCTHKA TEKYIIEro COCTOSHUS OMOTEXHOJOTHUU B
CHIA, crpanax EBpocorsa, Kwutae, bpasunun, HWumun. CoBpeMEHHOE COCTOSHUS
OouoTtexHosiorudyecko otpacam B Poccuiickoit ®enepauuu. Crpateruu pa3BUTHSA
OMOTEXHOJIOTHYECKON OTpaciu nmpomeiiuieHHocTH B Poccuiickoit @enepanun 1o 2030 roxa.
['mobGanuzanus u Jokanu3anus B oOTpaciau OuoTrexHosorud. CHUCTeMHbIE MPOOIeMbl
OMOTEXHOJIOTHYECKON OTpaciau. buosTnueckue acmneKkTshl B OMOTEXHOJIOTUH.
2. buopapmaneBTKa U OMOMeTUIIMHA
Tema 2.1 CoBpemMeHHBbIC O0MOTEXHOJI0TUH OMOpapManeBTHKH

[IpoGnembl  oxpaHbl  370pOoBbi  uenoBeka.  OOecreyeHwe  JIEKapCTBEHHBIMH,
npo(UIaKTUYECKUMHU, MEJAULMHCKUMH U BeTepUHApHbIMHU mpenaparamu. CoBpeMeHHbIE
ouorexHoioruu B OuodapmaieBTrke. OcoOEHHOCTH OMOTEXHOJOTMYECKUX MPOLECCOB
MOJTy4Y€HHUsI OCHOBHBIX THIIOB JIEKAPCTBEHHBIX CYOCTAHILIMN, MPUMEHSIEMBIX B MEAUIIMHE,
BETEPUHAPUU U JIPYTUX OOJACTAX HAPOJHOTO XO3SIMCTBA, OTIMYUTEIbHBIE XapaKTEPUCTUKU
METOJIOB MX BbIJIEJICHUS, OYUCTKU U (PpaKIMOHUPOBaHUSA. MUKPOOHOIOTHYECKHE TTOJTyYeHHE
COOCTBEHHO JIEKaPCTBEHHBIX CPEACTB .MeToJbl KIETOYHOW HHXKEHEPHH, METOJIbI T€HHOMN
UH)XeHepuu B OuodapmaiieBTHKE (B TOM 4YHCIE MOJYYEHHE BHUAOCHEIU(DUYECKUX IS
YelioBeKa npenaparoB (MHTEpPEepOoHbl, UHTEPICHKUHBI, HHCYJIHH).
JlekapcTBeHHBIE IpenapaTbl Ha OCHOBE MOHOKJIOHANBHBIX aHTUTeN. [uOpuaoMHas u
HErHOPHUIOMHAsS! TEXHOJIOTUM TOJTyUYEHUs MOHOKJIOHAIBHBIX aHTUTEI.
buorexHonorun BeTEpUHApPHBIX MpENapaTroB. OKCHOEPTHU3a M KOHTPOJIb KadecTBa
BETEPUHAPHBIX MPENAPATOB JIJIs1 ’KUBOTHBIX.

Tema 2.2 /luacnocmuueckue cucmembl

ObecrieueHue AUAarHOCTUYECKUMHU MEIUIIMHCKUMUA U BETEPUHAPHBIMH IIpErapaTaMu.
JIMarHoCTUKYMbI, OMOCEHCOPBI, UCIIOJIb30BAHNE OMOTEXHOJIOTHUECKUX PEIICHUN U TIPUEMOB
JUTA TIoNTy4eHus nHGopMaluu (MOHATHE 0 OUOTEXHOIOTHYEeCKOM IipreMe). IMMyHOCEHCOpHI.
MOHOKJIOHAJIbHBIE AHTHUTENA B JUAarHOCTUYECKHX cuctemax, B ToMm uucie HWDA.
broTexHoIOTHS MONIEKYIIPHO-TEHETUYECKUX METOJOB JUArHOCTHKHU: TMOPUIN3AIMOHHBIE,
amMIIM(UKAIMOHHBIE, CEKBEHAIIMOHHBIE METO/IbI MCCIIC/IOBAHUS

3. Buomexnonozuu npou3eo0cmea Ho8bIX 61006 NUULEEHIX NPOOYKMOE.
Tema 3.1. OGecneueHue HaceJIeHUSI HOBbIMHM Ka4eCTBEHHBIMH NMPOAYKTAMM NUTAHUSA
CoBpeMeHHOE COCTOSIHUE OOECTICUeHUST HaCeICHUs MPOayKTaMu TuTaHus. ['ocynapcTBenHas
MOJINTHKA B OOJIaCTH 3IOpOBOTO TUTaHUs HaceneHuss Poccum. OCHOBHBIE HampaBlICHUS



rocyJJapCTBEHHOM MOJIMTUKU B 00JaCTH 3/I0POBOTO MUTAHUS
Uctopus u 3Bosmonus nutanus yenoBeka. COBpeMEHHOE ONpeiesieHUsl IOHATHS "3710poBhe".
@DaKTOpbI, OMPEAEIAIONINE CPETHIOI MPOIOIKUTEIBHOCTD )KU3HU COBPEMEHHOTO YEJIOBEKA.
Ponp mutanus B mojanepKaHUU 30pPOBbS M B BO3HUKHOBEHUHU OOJIE3HEW NMBUIN3ALINM.
OcHOBHbIE 3aJaudl THUIIEBOA OMOTEXHOJIOTMH 1O obecniedeHuto 3PHEKTUBHOCTH
MPOU3BOJICTBA U OE30MACHOCTH MPOAYKTOB MuTanus. 3HaueHue Mmeto10B JIHK-nuarnoctuku
YW TeHHOW WHXXEHEPUM /JIs Pa3BUTHS MTIIEBOr0 OMOTEXHOJIOTHYECKOTO MPOU3BOJACTBA B
MHpE.

Tema 3.2 BuoTexHoJIOTHA MPON3BOACTBA MUIEBBIX 100aBOK

[IpuMeHenne MUIIEBBIX T00ABOK W UHTPEAUCHTOB, MOJYUYCHHBIX OMOTEXHOJIOTHYECKUM
myTeM. OCHOBBI OMOTEXHOJIOTHH MUILIEBBIX U OMOJIOTUYECKH aKTUBHBIX J00aBOK. BerecTna,
YIY4IIAOIE BHEIIHUN BHUJ MUIIEBBIX TPOAYKTOB. BemniecTtBa, M3BMEHSIONIME CTPYKTYpPY U
(bUBUKO-XMMUYECKUE CBOMCTBA MHUILNEBBIX MPOAYKTOB. 3aryCTHTENH, rejaecoOpa3oBaTelu,
AMyJbraTophl. BelnecTBa, BAMSIONIME HA OPraHOJENTUYECKHWE TI0KA3aTeNr MHUIIEBBIX
npoaykToB. [lumeBsie m100aBKH, 3aMEIAIONINE MUKPOOMOIOTHUECKYI0 U OKHUCIUTEILHYIO
MOpYy TMHUIIEBOTO CHIPbS M TOTOBBIX MPOIYKTOB. bHomornuecku axTUBHBIE T0OABKH.
HyTpunestuku u napadapmaieBTUKH.

Tema 3.3. AkTya/ibHbIC O0MOTEXHOJIOT UM (pyaATEXa M HHHOBALIMOHHOI'O IUTAHUA
dyaTex — COBPEMEHHBIN BEKTOpP Pa3BUTHS MUIIEBOW MPOMBINLIICHHOCTH. [lepconanu3zanms
MIpEIJIOKEHUS U T (PPOBHIE TEXHOJIOTHU HAa BCEX dTANax MPOU3BOACTBA, MPOJAXKH U IOCTAaBKU
npoaykToB nutanud. .Knaccudukauus npoaykroB gynuexa. Meal kits miim KOHCTPYKTOPBI
ensl. depmepckuii pynrex. BeprukanbHbie (epMbl - BO3MOXXHOCTh B OIPAHHYCHHOM
MPOCTPAHCTBE BBIPAIIMBATh YpoOkau (PYHKIIMOHATBHOTO MHUTaHUA. PoOoTH3MpoBaHHOE
IPUTOTOBJIEHUE  HMHITPEAUEHTOB,  HCHOJb3yEMblE B  IPOU3BOJCTBE  NPOAYKTOB
¢byHkumoHanbHoro nutanus. [IpoOnembiCOKpalieHus MPOJOBOJILCTBEHHBIX TOTEPh U
MUIIEBBIX OTXO/O0B.

BropuuHble chipbeBbIe peCcypchl U 0€30TXOAHBIE TEXHOIOTUH UX MEepepadOTKH.
3nauenue JIHK-texHomoruii B oTpaciu gynarexa.

4. Arpo0HOTEeXHOJIOruMN

Tema 4.1. BUOTeXHOJI0rMH MPOAYKTOB /JIsl PACTEHNEBOIACTBA.

PbiHOK OMOMPOAYKTOB [UIsl pacTEHHUEBOACTBA. bHOIOrHMYecKkue CcpeacTBa 3alllUThI
pacTeHuii, OuoyaoOpeHus. BHOCTUMYISHTBI- NPOAYKTHI MepepabOTKU BOAOpOCIEH W
C1a0OMHHEpPATN30BAaHHBIX ~ OPraHMYeCKUX MPOAYKTOB. buomecTunuabsl Ha OCHOBE
MUKpPOOPTraHu3MoB. buonpenapaTsl s O030POBIEHUS MOYBBL. MHKPOOHOIOTHYECKHE
ynoOpeHuss M CTUMYJSTOpPHI pocTa pacTeHuid. PecypcHbiif U OMOTEXHOJIOTMYECKUN
MOTEHIIHAJl MUKPOOHOJIIOTMUECKHX MTPEnapaToB.
lenernueckun MOIUGUUIMPOBAHHBIE OpPraHU3MBIL. MeETOAbl TONYyYEeHUS TPAHCTEHHBIX
OpraHu3MoB. TpaHCreHHblE pacTeHus. AHanu3 o00pas3lOoB MHUIIEBBIX MPOAYKTOB Ha
MPUCYTCTBUE TEHETUYECKU MOIU(MUIUPOBAHHBIX OpPraHu3MoB. CKPUHUHTOBBIE METOJIbI
UICHTHU(PUKAIIMY TpaHCTeHOB: BhisBIeHne CaMV 35S npomotopa u nos tepmunaropa. [MO-
cnenuduanpii Meto ITIIP.
lenernueckass macmopTu3alsi B~ pacTEHUEBOACTBE. BumgoBas  uaeHTHPUKAIUSA
pacTuTenbHOro coipbsi. Cuctemsl kauectBeHHOro [IL[P. I'enetnueckuit 6apkoaunr. [Tonsitue.
BosmoxHoctu. [IpakTudeckoe npuMeHeHNE B BUOBOW UIACHTU(UKAIINN.

Tema 4.2. Metabomueckasi HHKeHePHUsi
Hcropus m mpuMeHEeHHE MeTa0OTU4eCKOW WHKeHepuH. MHCTpyMeHTHl MeTabonmuecKon
WHXeHepuu. 3HaueHne reHetnueckoi nmkenepun u JJHK-rexHonoruit s Meraboandeckon
uHxeHepuu. [IpenmyiecTBa peKOMOMHAHTHBIX PACTCHHUI U CYIIECTBYIOIIUE PUCKH.



[ToBbiieHne 3(pPeKTUBHOCTH OMOKOHBEPCHUU TPAAMIIMOHHBIX CyOCTPAaTOB B €CTECTBEHHBIE
MeTa0O0JIUTHI, UMEIOIIUE MTPAKTUUECKOE 3HAaUeHUE (AMUHOKHUCIIOTHI, HYKJIEOTH/ IbI, BATAMUHBI,
AHTUOMOTUKH, OWUOTOIUIMBO). BHOCHHTE3 HOBBIX [JIsi JAHHOTO OpraHU3Ma BEIIECTB:
pPEKOMOWHAHTHBIEC O€JIKH, HOBbIE aHTUOUOTUKH, TIOJUMEPHI U JIp.

Yrunuzauuss oTxoqoB. Mcmonb3oBaHME BO30OHOBIISIEMBIX HMCTOYHUKOB CBHIPbSl IS
TPAAUIIMOHHBIX OMOTEXHOJIOTUYECKUX MPOU3BOJICTB.

Tema 4.3. BuoTexHoJ10rusi NPOU3BOJACTBAa KOPMOB, KOPMOBBIX 1002aBOK, IPEMHUKCOB
buorexHonornyeckue acmekThl MPOU3BOACTBA KOPMOBOTO O€jKa, a TaKKe CHUIOCOBAHUS U
CEHAXUPOBAHUS KOPMOB; BHJBI KOPMOBBIX JI00aBOK OHMOTEXHOJOTHYECKOTO TEHE3a;
OMOTEXHOJIOTMYECKHE MPUEMBI TIepepaboTKU 0OTXOA0B

TEXHUYECKUX MTPOU3BOJICTB B KOPMOBBIE I0OABKH.

['pubb1 kak MCTOUYHMK MUIIEBOTO Oeika. OCHOBBI MPOU3BOJICTBA CIIOPO(POPOB U MHUIICIIHUS.
[TpompbiineHHOE BhIpaMBaHue 0a3uIuadbHBIX KyJIbTYp MUKPOOPTAaHU3MOB.

Bonopocnu kak ucTtouHuk nuiieBoro Oenka. [lomydyeHue O€IKOBBIX NPOAYKTOB U3
OroMacchl CIUPYJMHBI U JAPYTHUX CHUHE-3€JCHBIX BOJOpPOCHEH. [[poXoKM Kak HCTOYHHK
nuieBoro Oenka. [lomyueHue IpoxokeBOro Oenka Ha YIJIEBOAOCOJEPHKAIIEM CHIPhE.
[Tonyuenre MUKpOOHOTO OeNTKa Ha HU3IIMX CIIUPTax. beakoBbIie KOHIIEHTPATHI U U30JISITHI U3
npoxoken. Texnonornueckue cxembl. [lokazarenu kadyectBa. IlonyyeHrne aMHUHOKHUCIOT W3
aBTOJIM3aTOB M THUJPOJU3ATOB MHUKPOOHOU Onomaccel. DepMEHTATUBHBIM CHHTE3
AMHUHOKHUCIIOT C UCTI0JIb30BAHUEM KUBBIX KJIETOK. TE€XHOJIOrHYECKUE CXEMBbI
DKCMepTU3a U KOHTPOJIb Ka4eCTBA KOPMOB /ISl dKUBOTHBIX.

5. Buomexnonozuu ¢ x3cusommnosoocmeae.
Tema 5.1. BuorexHosornyeckue MeToAbl KOHCOJIMIAUMU M PA3MHOKEHUS] TeHOTUIIOB
BbIIAIO LM XCS KHUBOTHBIX
TexHOoIOTUH MOJEKYJISIPHOW CENEKLMH KUBOTHBIX U NTHULbI, MOJNEKYISIPHO-T€HETUYECKHE
MapKE€pbIMOJIEKYIIPHO-TEHETUUECKUE MApKEPhI B celeKuuu. Vcronb3oBaHne MapkEpoB B
TIEeMeHHON paboTe. MapkE€pbl U CENEKIMOHUpPYEMbIe MpU3HAKU. Mapképbl Ha OCHOBE
nosumMopdusma OeNIKOB KPOBHU, UL, MOJIOKA. [ €Hbl KOJIMYECTBEHHBIX MpU3HAKOB. [ToHsTHE
o QTL. MAS-cenekuus. ['enomHas cenekiusa. ['eHOMHOe pegakTHpoBaHUE. TEXHOJOTHUHU.
[TpeumymectBa Texnonoruu CRISPR/Cas. ['enoMHOE pelakTHpOBaHHUE CX )KUBOTHBIX.
Tema 5.2. Tpanczennsie rcueomusle KaKk OUOPEaKmopbl
OO0111e NPUHIHUITBI KOHCTPYHUPOBAHUS HOBBIX OPTaHU3MOB 11 OMOTEXHOJIOTHH. TeXHOJIOTHU
pexomoOunanTHeix JJHK. KnonupoBanue n3BeCTHBIX U KOHCTPYHPOBAHHE HOBBIX KUBOTHBIX
opranu3moB. KoHCTpyupoBaHuE CEKpETHPYIOIIMX OPraHU3MOB. Llenn m MeToasl co3aaHus
MPOYIIEHTOB OMOJIOTUYECKU aKTUBHBIX BEIIECTB )KUBOTHOTO MPOUCXOXKICHUSI.
TpaHcreHHbIe CeNbCKOX035CTBEHHBIE KMBOTHBIE. [lomyuaeMas npoaykuus. [lepcrieKTuBbI
ucnonb3oBanus. IIpemmyiiectBa U BO3MOXKHBIE PUCKH TPAHCTEHHBIX OPTraHU3MOB.
3akoHoxarenbHOe peryiaupoBanue ['MO.
6. Ilepcnekmuewt IK0O102UUECKOT OUOMEXHOTOZUU.
Tema 6.1. BuosHepreruka
buorexnonoruss u  osHepreruka. buoras. ITlomroroBka  Ouomaccel  Cxuranue
MenkomacmitabHasi ¥ MPOMBIIICHHAST TEXHOJIOTHS CXKHUTaHus. TepMHUUYEcKOe MOBBIIICHHE
KauecTBa OMOMacChl
KouTpons 3arpsisHeHus OKpyKaromie cpenbl. buonormdeckas xapakTepucTuka HpoodiieM
OXpaHbl U BOCCTAHOBJICHUS OKpY Karoliei cpenbl. ApoOHbIE MTPOIIECChl OYMCTKU BO3AyXa U
BOJIbl. AHa’pOOHBIE MPOIECCHl MEePepPabOTKU OPTaHUYECKUX OTXOJOB, XapaKTEPUCTHKA H
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i 'Si‘i-cg:"::::"‘?‘[‘):auﬁu n‘pm[»:L'f(.u"'muucfwan Ouomexnonozun
s o ,H'O.Iﬂlll ua.un AKTHBIIWIX  RCUICCTR MO THIIOBKIM  CXCMaM,
KMV AT CCa, oxpansl okpyxatonieit cpejinl, kourpoas ¥ 6ezonacHeIx yCnosuil
yvaraummn.
lkl“};l‘:::jn?’,l":‘:. fq.un:lm’_mn;\,*n‘nftlx :Ill'llllL‘Jl JUISE OMHCTKH GHOTONHICCKUX KHIKOCTCH )
|'h‘no:nm\'nmmc 6;\1‘1(‘.1(‘\11!11 n L‘.mm.\pnn " np.m]m."uncmxc pa3nuneix 3a6onenanuii
¢ OCCHCOPOR N ANATHOCTHYCCKHX CHCTEM JUIS KOHTPOJIA 32 BO3IYXOM M
CAHUTAPHBIM COCTOSIMCM BOANBIX CTOKOR. OCHORILIC CANKTAPIKIC TOKAIATE/IH JUIA OIICHKH
YPOBHS  3arps3ancnus  okpyxalomeit  cpeawt.  HMenonwionanuwe  6uorectoB  (Mopckue
CBReTsImMecs Gakrepun, npocreifine TeTpaxuMennl, gadgium) JUis OleHKH OTXO010B Ha
CAnPOGUTHYIO MUKPODAOPY 1 HHCTOTEI BOILIX CTOKOB OT XMMHUYCCKHX 3arpsa3HeHMHA,

4. VucOHuo-meroanueckoe u  mndopmaunonnoe  obecnevenmne
AUCHMIIIHNEBL (MOYIR)

4.1. CnMcoK OCHOBHONW JIHTEPATYPBI

I. Canponosa, X. A. BHOTEXHOJIOIHYCCKHE NPOLCCCHI B MMPOMBIIIICHHOCTH M ATIK:
vueGuoe nocoGue / K. A. Canponosa. — Bearopox: BI'TY um. B.I'. Hlyxosa, 2020. — 79
c. — Teker: snexrponnsii // JlaHe: JNEKTPOHHO-OMOIHMOTEYHAA CHCTEMA. — URL:
https://e.lanbook.com/book/177589

2. Mupomnos, I1. B. BuoTexnosorus nuiueBbiX H KOPMOBBIX TIPOIYKTOB: yuebnoe nocobue /
1. B. Muponos, E. B. Anayauxosa, B. B. Taprononsckas. — KpacHoapck:-Cubl'yY. nm.
axanemnka M. @. Pemernésa, 2017. — 94 ¢. — Tekcr: anekTponHsiil// JIajbr 31eKTpOHHO-
OGubanoreynas cucrema. — URL: https://e.lanbook.conﬂbook/l47484" ‘ f'/ﬂ)’ g3

,._.\x‘. l’ud;ilrm.ur-
1. Kucesaesa, O. B. Buotexnonorus numesoro Genka: yuebroe oév@ / O. B. Kucesnesa,
B. B. Tapuonoasckas, 1. B. Muporos. — KpacHospck: Cn M. akaaemuka M. @.

Pemertnéra, 2021. — 92 ¢. — Teker: anekTpoHHslit // JlaHb: 31€KTPOHHO-0HOIHOTE HAR
cucrema. — URL: https:/e.lanbook.com/book/195120

4.2. CnHCOK J0NOJHHTEAbLHON JIHTEPaTYphbl

4.3. Ilepeuens pecypcos HHPOPMALHOHHO-TEIEKOMMYHHKAHOHHOH CeTH
«HuTepuem

Tabnuna 3. [TepeueHs HHPOPMALIMOHHBIX PECYpCOB

Ne HaumeHoBaHHe Anpec
n/n
1. | Obununamsnsii cait Muncensxosa Poccun http://www.mex.rnw/

2. | ArpapHas poccHiickas HH(pOpMALIMOHHAA CHCTEMA http://aris.rw/

3. | Eamusii cepsucHbiil nopran Muncensxo3a Poccun http://service.mex.r/Home/Register
sAndRegisters

I. | Poccensxosnanzop Poccuiickoii ®enepaunu | http://www.fsvps.ru/fsvps

2. | HauMoHanbHbIi HHCTUTYT OHOOrHYECKHX http://www.nibs.ac.cn./english/index
Hayk Akagemuyn Hayk Kuras, Ilexun -php

3. | Mockosckuit rocyaapersennsiii ynusepenter | http:/msaab.nd.biz/
npukiaaHon 6uorexnonorun (MI'YIIb)
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4. | YropaBneHue Mo dSTHYECKUM IpodiieMam B http://www.hhs.gov/ohrp/
OMOTEXHOJOTMUYCSCKUX MCCIICIOBAHUSIX

5. | dakyabTET NUIIEBBIX OMOTEXHOJIOTUH FOXKHO- http://eda.susu.ac.ru/obshie/uch_otd
YPaJIbCKOTO TOCYJAPCTBEHHOTO YHUBEPCHUTETA el.html

6. | buorexHonornyeckuii 00pa3oBaTEIBLHBIN MOPTAT HYPERLINK
rOCYIapPCTBEHHOTO YHUBEPCHTETa AHOBEL. "http://www.biotech.iastate.edu/publication

7. | caiiT uia pepmMepoB HYPERLINK

4.4. MeTonnueckue yKa3aHusi JJisi 00y4alOmMXCHA MO OCBOCHUIO JUCUMILIUHBI
(MOIyJIK0) M CAMOCTOSAATEJIbHOMH PadOThI

1. CoBpemeHHble MpoOJEMBbl OTpaciieBO OHWOTEXHOJIOTMHM. METOA. YKa3aHus K
npaktruueckuMm 3anatusimM/ coct. Cebexko O.M.; Hoocub. roc.arpap. yH-T. buosoro-
TexHoJor. ¢ak-T.— HoBocubupck, 2022. —35 c. .

2. CoBpeMmeHHble TNPOOJIEMBbl OTPAcI€BOW OUOTEXHOJOTHMH: METOJ. YKa3aHHUsS 10
BBIMIOJTHEHUIO CaMOCT. M KOHTp. padot/ coct. Cebexxko O.U.; HoBocuO. roc.arpap. yH-T.
buonoro-texnomnor. gak-T.— HoBocubupck, 2022. —45 c.

4.5. Ilepeyenb WHGPOPMAIMOHHBLIX  TEXHOJOTHi, HCHOJb3YeMbIX MPH
OCYIIeCTBJICEHUM O00pPa30BaTeJbHOI0 NpoHecca Mo JAMCHUIUVINHE (MOIYJ/II0), BKJIKOYAS
nepeyeHb MPOrPaMMHOr0 odecredyeHUss U HHGPOPMANMOHHBIX CIHPABOYHBIX CHCTEM,
HATJISIHBIX TOCOOMIA

1 Hcnonb3oBaHWe BHUACONPOEKTOPOB JUISl JIEMOHCTPAlMU BHJICOPUIBMOB IO
NUIIEBBIM J0OAaBKaM, MUILEBOMY MPOU3BOJICTBY, TPAHCT€HHBIM )KMBOTHBIM

Tabmuna 4. IlepeyeHb JUIEH3UMOHHOTO U CBOOOJHO  PAacIpOCTPaHSIEMOTO
IPOrpaMMHOT0 0OecreYeHHUsI

Ne HaumenoBanue Ty nuneHsun uim
/11 paBooOJIaIaTeNb
1. | MS Windows 2007 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
3. | bpoysep Mozilla FireFox Mozilla Public License
4. | MS Windows 10 Microsoft
5. | @atinosuwiii menedcep FreeCommande becnnamnas
6. | I'ocyoapcmeennas ungopmayuonnas cucmema 8 cghepe Ilo 3anpocy
semepuHapuu

Tabnuna 5. [lepedens makaToB (110 TeMam), KapT, CTEH/IOB,
MaKeTOB, IIpe3eHTaIul, (PUIEMOB U T.1I.

No Tun HaumenoBanue [Ipumeuanue
/1
1. | Buneodunbsmsr | [Ipon3BoacTBo MY1Ba, XnebonekapHoe 0110 go 60 MuH

npou3BOJACTBO, M3 dero penaror xanBy?
[InmeBple  KpacuTenu:  HaTypalbHblE U
uckyccTBeHHble OtOenuBaTtenyu, TpaHCreHHBbIE
KUBOTHBIE, [[pon3BOICTBO 3TaHOIIA

2. | Ilpesentanuu | Ilo Bcemy Kypcy Ot 50 no 90 cnaiinos
Ha NPE3EHTALNIO
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3. | Ilpe3enTanuun JIukepoBoo4yHast NPOAYKLHs, ACCOPTUMEHT | O LIT
IIPOU3BOJICTBE | KUCJIO-MOJIOUHOM MPOTYKIIUU
HHBIX QUPM
4. | ®otorpadun [Ipon3BOICTBEHHBIX IIPOLIECCOB B 3HauuTenbHOM
KOJIMYECTBE
5. | dokymeHT npasuia cepTudUKaIuy NpoayKiuu sxusotHoro | HYPERLINK
nponcxoxkaenns Espocoosa ehttp://faolex.fao.org/docs/t
Y
6. | dokymeHT CeprudukaT Ha MPOYKIMIO FeHHOM nHkeHepun | http://cmmp.ru/page.as
px?id_page=861
7. | JJoKyMeHT I'OCT P 21571-2014 Ilponyxrsl mnwuiueBble. | 46 c.
Mertobl aHaJn3a JUISt 0oOHapyXeHus
TEeHETUYECKU MOAU(PHUIMPOBAHHBIX OPIaHW3MOB
U TOJYYEHHBIX U3 HUX MPOAYKTOB. DKCTPAKIIUS
HYKJIEMHOBBIX KHCIIOT
8. | JlokymeHT I'OCT P 53214-2008 IIpomykrel muimieBsie. | 19 c.
Mertobl aHaJn3a e oOHapyxeHus
TEeHETUYECKU MOAU(PHUIMPOBAHHBIX OPIaHW3MOB
U TOJIy4EHHBIX M3 HHUX MNpoaykrtoB. OOmiue
TpeOOBaHUs U ONIPEeNICHUS
9. | lokymeHT I'OCT P 53244-2008 Ilpomykrel mnuieBsie. | 65 c.
Mertobt aHaym3a TUIs oOHapyxeHus
TFeHETUYECKU MOAU(PHUIIMPOBAHHBIX OPraHW3MOB
U TIOJIYYEHHBIX U3 HHUX MPOAYKTOB. MeTossl,
OCHOBaHHbIE Ha KOJMYECTBEHHOM OIpPEIEICHUU
HYKJICMHOBBIX KUCJIOT

5. Onucanue MaTepuaJbHO-TeXHUYECKOM 0a3bl

Tabmuma 6. [TepeueHb UCTIONB3yEMBbIX TOMEIIICHUH:

No Tun ayaquropun Ilepedens 06opymOBaHUS
ayAUTOpUN
HK-502 AynuTopus s 3aHATHN CraroHapHbIil MYJIbTUMEIUHHBIN TPOEKTOP,
JIEKLIMOHHOTO THIIA, IPAKTHYECKUX | HOYTOYK, 3KpaH 3x4 M, ayaroo0opy/ 0BaHHE
3aHATHH, TEKYIIEro KOHTPOIS U (xomoHKN)
MIPOMEXYTOUHOM aTTeCTallH,
TPYIIIOBBIX U HHAUBUIYaIbHBIX
KOHCYJIbTalUi
HK-506 HayuHo-uccnenoBarenbckast I'ematonorunueckuii ananuzarop PCE 90Vet,
JTab0opaTopusi SKOIOro- NOJTyaBTOMAaTHYECKUI OMOXUMHUYECKUIT aHAIN3ATOP
BETEpUHAPHON TEHETUKH U «Photometr 5010» , moryaBTOMaTHYCCKHMI
OHOXUMUH OGuoxumudeckuii anammuzatop «Photometr 5010v-+y,
nearpudyra CM-6 MT, nentpudyra «locran 3.01»,
Ha0O0p 103aTOPOB EPEMEHHOT0 00bEMa, TEPMOCTAT
BO3AYIIHBIN, poTomerp MKM®-02, poromerp KK 2
MII, murupotatop «Bio-RS-24y, xonoqunbauky 2 mir,
MOpPO3HWIIbHAS KOMepa « ATIIAHT», BECH Ta00OpaTOPHBIE
BCJIA 200/10, ¢poTomMeTp MUKpPOIDIAHIIIETHBINA
Multiscan FC
HK-507 HayuHo-mccnenoBarenbckas Becer nabopatopusie «Heroton JIC», Hoytoykx HP
71a60paTOpHst SIIEMEHTOIOT I Pavilion 15au021ur, aHATUTHYECKHIT KOMITTACKC JIIst
CeITbCKOX O35IICTBEHHBIX anemerHoro anammsa (AAC MI'A-1000 ¢ npucraBkoit
JKMBOTHBIX AT30H/I-1).
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HK-508

Y4eOHo-HcclIe10BaTeIbCKas
1a00paTopysi TUTOT€HETUKH U
[P

KynbTypansHslii 60kc

Bokc muxpobuonormuecknii «Jlamunaap C»,
XonoamIbHUK «Indesity, Mopo3niibHas Kamepa
«Goreniey, ammindukatop «bUCy», MukpoTepmocTat
Mozenb 206 , mukpoueHTpudyra «Minispiny,
yAbTPa(HONIEeTOBBIH TPAaHCHIUTIOMUHATOD,
BHJICOCHICTEMA JIUISI IPOCMOTpa U JOKYMEHTALUH Teel
«TCP -20-MCy, anekrpodoperndeckas KamMmepa
TOpU30HTAIbHASI, HICTOYHUK MTUTAHUS JIJISI
anekTpodopesa «Iibd 4», HAOOp T03aTOPOB
nepeMeHHoro oobéma, Boprekc «Microspin FV-2400.

pEaKTUBOB

HK-509 Y4eOHO-HCCITeIoBaTEeIbCKas TpuHOKYIApHBIH MUKpockon Primo Star, rudpoas
71a00paTopusi TUTOT€HETUKH U Kamepa Juist MUKpockorna Primo Star, muxpockon P-7
[P (3 wT), Mukpockon Mukpomen P-1 (3 wT.) , Habop
MuKpockorHast ABTOMATHYECKUX J03aTOPOB.

HK-511 Aynurtopust aj1st 71a00paTOpHBIX U CraioHapHbIil MyJIbTUMEIUIHBIN TPOEKTOP,
NPaKTHYECKUX 3aHITHH, TEKYLIETO | HOYTOYK, 9KpaH 3x4 M, ayanoo0opyoBaHHe
KOHTPOJIA U IPOMEXKYTOUHOM (xomnoHkn), neHTpudyru 2 mwr, pehpakromerp,
aTTecTallly, IPYNIOBBIX U JJIEKTpUUECKas TUTUTKA
VHMBUAYaJIbHBIX KOHCYJIbTAILMN

HK-512 CreumnomernieHue ajsi MbITbS Cremnaxu, cymuibHbIN mkad ES 4610, qucumisitop,
1a00paTOpHOM TOCYIbI aJeKTpoIunTa 4-X KoM(opodHast ¢ TyXOBBIM IIKa(poM,

PaKOBHHBI XUMHUYECKH YCTOWYHBEIC
HK-513 CreunomerniieHue sl XpaHEHUS Crenaxw, ceid xeae3HbIi

6. HOpﬂl]OK aTTeCTalluM CTYJICHTOB 110 JTUCHUIIJINHE

I[J'IH aTrTeCTall CTYACHTOB II0 AUCHHINNIMHC HUCIIOJB3YCTCA TpadUuIIUOHHAA
CUCTCMA KOHTPOJIA U OLICHKU YCIICBACMOCTH O6yanOHII/IXCSI.
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7. CornacoBanue padoueit nporpamMmmbl
CoOTBETCTBYET yueOHOMY TUIAHY, YTBEPHACHHOMY YUeHbIM COBETOM dI'OY BO
Hosocnbupekoro IAY, nporokon ot «25» masn 2023 . Ne 5

PaGouas nporpamma OﬁC_\')K)lClla n yrpepiicHa
Ha 3acclaHi Kaq)eupm BETEPHHAPHOIT TE€HETHKH U OMOTEXHOJIOrMH

npoTokon ot «28» aprycta 2023 . Ne v

-

A / i
3aseayioumii kadeapoi O~ /ﬂul-ac’ & A /y
(LOMKIOCTE) L’/ MOANNCs 25 (0)

[Tpencenareinb y4eGHO-METOANYECKOTO ~ //
coBeTa (/= JIucuuenok O.B.

(nOTAILOCTH) HOANHCH DHO

Pabouas mnporpamma oOcyxaeHa W COOTBETCTBYET yuyeOHOMY  TUIaHy,
YTBEP/KIEHHOMY YUYEHBIM COBETOM dI'BOY BO Hosocubupckoro I'AY, MpoTOKO OT «
»__ 20__r Ne

M3meHenuit He TpebyeTcs/n3MeHeHUs BHECCHDI B paznen(-bl):
HYAHOC MNOAYCPEHYTh

[Npencenarens y1eOHO-METOAHYIECKOIO
coBeTa (KOMMCCHH)

(AOMHHOCTE) NOAMICH

DOHO

Pabouas nporpamma OOCyXJIeHa W  COOTBETCTBYET ydeOHOMY  [UIaHY,
yTBEPIKIEHHOMY YYEHBIM COBETOM ®I'BOY BO Hosocubtupckoro I'AY, mpoTOKOI OT <«

» 20 Ne

U3meHenuii He TpeOyeTcs/M3MEHECHNs BHECCHBI B pasnen(-bl):
HYKHOC NOTIEPKHYTH

INpeacenarens yaeOHO-METOAMIECKOTO

coBeTa (KOMHMCCHH)
(momATIOCTS) TOITHCE

®HO
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