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Paboyas mporpamma cocraBiieHa Ha OCHOBAHMH TpeboBanuit PepepanbHoro
TOCY[apCTBEHHOIO  00pa3oBaTeNIbHOIO — CTaHAAPTa  BBICHIErO obpazoBanus —
MAruCTpatypa 10  HampaBileHHI0  moarotoBku  19.04.01  Buorexsomorus,
YTBEPXJIEHHOro npuka3oM Munobpaayku Poccuu ot 10.08.2021Ne ot 737.

ITporpammy paspa6oran:
ITpodeccop kadenper BerepurapHoit

TeHeTHKU U OMOTeXHOJIOruH, oK. OUOIL. >
HayK : _ H.H. Koynes
®UO

(mormkHOCTE) TOJITHACE



1. Ilnanupyemele pe3y/IbTaThl 00y4eHHSA 0 AUCHHIUIHHE (Momymo),
COOTHeCEeHHBIe C pe3yIbTaTaMH 0CBOCHHA 00pa30BaTeILHOM IPOrpaMMbl
Auciummina Buomexnonozusa B cootserctsuu ¢ TpeGopanusimu IOC BO u
¢ ydyerom IIOOIl (upu Hanmuyuu) HampaBieHa Ha ¢OPMHpOBaHHEe CJIeJTyIOIIUX

KOMIIETeHIHiA:

Tabiuna 1. Cpa3b pe3ysbTaToB 06Y4eHHs C TPHOBPETaeMbIMK KOMIIeTeHITHSIMU

Kon u Haumenopauwue

Kong 1 nanmenosanue

3aniaHMpoBaHHbIE Pe3Y/IbTaThl 0BYUeHMS

KOMIIETEHIITHH HHIHKATOpa JOCTHXeHUA
KOMIIeTEHITHH

OHKA. Chvcober OIlK-4.1 3HaTe: - HoBeuwue docmudiceHus 6 obaacmu
Bui6upame - Jlemoncmpupyem buomexHono2uu;

it et Habbiku yMeTb: - npoBodums meopemuyeckue
coBpemenHble ucnoavsobaqus uccnedoBanus, FOﬂbSOSGmbCH vcnpafiowou u
UHCMpyMeHmans- cobpemeHHbIX MoHozpadpuueckoll  numepamypoii 6 o6aacmu
Hble Memodn u | UHCTMPYMEHMAnbHbIX | GuomexHonoeuu;

mexHonozuu, memodoB u BJIaJIeTh: MpaKmuHeckumu HGﬁb!KE!MU paspabomku
ocBauBams  HoBuie | MEXHOMORU HOpMamu6Hol u mexHonozuveckoli doKyMeHmayuu
I i o y4emom HoBetiwux docmudiceHutl
mexHuKy buomexHonoauu.

uccnedoBanuti dna | OIIK-4.2 3HATh: - OCHOGHblE BuOmexHonozuYecKue cnocobbi
peuweHus Moowcem ocBaubams nojny4yeHus PpasnuyHbIX npodykmo@8 u
KOHKDemHbIX HOBble Memodbi u MpaduyuoHHble GUOMEXHONO2UYECKUE NPOUECCh,
3adau MexHUKy ucnonv3yemvle 6 npombiuLieHHOCMU;
npogeccuoHans- uccnedoBaruil dns YMeTh: - UCNOAL306amb NOnyueHHble 3HaHUA Ois
Holi pelleHust KOHKpemHbIX | aHanusa 9KCNEPUMEHMANbHbBIX OaHHBIX,
desmenvsHOCMU 3aday Kacarowuxcs  nodbopa,  xapakmepucmuku —u

NpogeccuoHanbHOL
desmenbHOoCMU

coBepwercmBoBarus 06sexkmoB GuomexrHonozuu, a
makdice ux ucnonv3obavus 6 pasHOO6pa3sHbIX
MexHON02UYeCKuX npoueccax npousfodcmba;

BJIAJIeTh: - Memodamu KOHMpons KauecmBa Colpbs

u OUEeHKU nepcnexkmu6Hocmu npouecca
(mexHonoauu) c nosuyuu 3KON02U4ecKol
6esonacHocmu u appekmubrHocmu Ha
npousBodcmée.




OIIK-6. CnocobeH

paspabamuiBams u

NpUMEHAMb Ha
npakmuxke
UHHOBAUUOHHbBLE
peweHus 6
HayuHol u
npousbodcmben-
Holl cgepax
buomexHonozuu Ha
ocHoBe HOBbIX
3HaHuUli u

npoBedeHHbix
uccnedobanulli ¢
yuemom
9KOHOMUYECKUX,
9KON02UYECKUX,
COUUANbHBIX u
dpyeux
02paHuyeHull

OIIK-6.1

HemoHcmpupyem
Habbiku paspabomku
UHHOBAUUOHHbLIE
peuweHust 8 HayuHol U

JHATh: - akmyaJjibHble JKOHOMUYECKUE,
3KO0Jio2uvecKue, couudaibHble u apyaux
ogpaHuveHus, Onusiowue Ha co3daHue HoBbix

npodykmo8 6 o6racmu 6uomexHonoauu;
yMeTh: - npo6odums npakmuveckue uccaedofaHus,
noas3oBamecs coomBemcmByrowetl cnpaBouHoll u

npous6odcmBeHHoll ; &

cpepax MOHO2paghuyeckoii numepamypot;

6 BJIQJIeTh: NPaKmMu4eckumu Habvikamu nocmavobku
uomexHonosuu  Ha

ocroBe HoBbix 3nanuii | PKCNEPUMEHMA, C yuemoM akmyanbHbix memodoB

Memoduk, ucnoabayembix 6 GuomexHonozuu.

u npoBedeHHbix

uccnedoBaHuli o

yuemom

9KOHOMUYECKUX,

9KONM02UYeCKUX,

COUUANbHLIX U dpyaux

02paHuYeHuii

OIlIK-6.2 3HATB: - HOPMAMUOHYIO U MEXHONO2UYECKYHO
IIpumersiem Ha doKyMeHmauuro, komopoti Heobxodumo
npakmuke coomBemcm6BoBamsb ons BHedpeHus
UHHOBaUUOHHbIe UHHOBaUUOHHbLIX ~ peweHull 6  HayuHoill U

peweHus 6 HayuHoll u
npousBodcmBeHHoll

cpepax
buomexHonozuu

npousfbodcmBenHoll cdhepax GuomexHono2uu;
yMeThb: - ucnonb3o8ameb noayueHHble 3HaHUs ons
aHanusa buomexHon02u4eCK020 npodykma,
nonyueHHozo 6 pesynbmame BHedperus uHHoBayuu;
BJIafieTh: - Memodamu KOHMpons kavecmBa culpbs
u OUEHKU nepcnekmuBHocmu npouecca
(mexHono2uu) ¢ no3uyuu 3KOHOMU1ecKoii Bb1200bl U
appexmuBHocmu Ha npousbodcmbe.

2. Mecro aucuumHHe! (MOIY/Is) B CTPYKType 00pa3oBaTeIbHOM
IPOrpaMMBebI

HuciuruinHa BuomexHonozus OTHOCUTCS K 00S3aTe/IbHBI JUCHHIUIMHAM

0a30B0OM YacCTH.

JlaHHasi MCLUMIUIMHA ONMMpAeTCs Ha Kypchl JUCHMIUIMH: O6mias Guosorus,
Mukpo6uonorus, Monekynspras Guonmorust, Bupycomnorus, I'eHeTuka u SBIIseTCS
OCHOBOH JUIs BHIOOpPA TeMbl BBITYCKHOW KBalIMpUKAIMOHHOW PaGoThl U U3Y4YeHUst
JMCIMIUIMH: YIIpaB/leHHe Ka4eCTBOM B GHOTeXHOIOrHH, ['eHHas MHKeHepHs.

3. Copeprxanne qMCHMIUTMHBI (MOTY.I5)

Pacnipesiesienve yacos 110 TemMaM U BU/IaM 3aHSATHI IPEJICTABIIETCS B TABIUIe 2:

Tabnuna 2. Ounas popma

KonnyecrBo yacon PopMupyeMbIe
Ne HaumenoBanue pasgenos 7 Buy sansatus Camocrositen | Beero mo | koMmnereHmmu
n/n H TeM ' : (11I3) bHas pabora TeMe (OK, IIK)
(D (CP)




Hanmenosanne pas3ac/ion

Konu4yecTBo 4acoB

PopmupyeMbIe

2

4

5

7

Cemectp Ne 1

Buorexuonorus:
TIOHSITAe, OCHOBHBbIE
HarpaBlieHHs, UCTOPUS
$opMHpOBaHHUS,
Hay4HEBIE H
WH)XeHepHbIe OCHOBBI

13

OCHOBBI reHeTH4eCKOM
WHIKEHEepHH,
KitonupoBaHue reHos.
HHK-TexHonoruu.
TpaHcreHHsie
OpPraHU3MBI.

10

17

OITK-4

MukpoopraHu3mbl —
0OBeKThI
OHOTeXHONOTHH

10

17

depmMeHTHbBIE
Ipernaparsl B
OMOTEeXHOJIOTHH.
ITpoussoacTBO
aHTHOUOTHKOB

10

17

JHK-rexnosnoruu B
TIPOMU3BO/ICTBE
MIPOAYKTOB MHUTaHMSI.
['eneTnyecku
MOIUPUIIMPOBAaHHBIE
HMICTOYHMKH [THIIIH.

10

17

OIIK-6

DK3aMeH

27

27

Hroro

20

48

40

108

Tabmuna 2. 3aounas popma

Ne
wn

HanmenoBaHue pasmenos
H TeM

KounuecTBo yacos

Jlexipu
(1)

Bup zangarus
(113)

CamocrosTen
bHas paboTa

(CP)

Bcero mo
TeMe

PopMHpyemBbIe
KOMIIeTeHITHH
(OK, IIK)

2

3

4

5

6

7

Cemectp Ne 1

BuorexHonorus:
TIOHSTHE, OCHOBHBIE
HanpasJIeHHsl, UCTOPHUS
dopmMHpoBaHHS,
Hay4HbIe U
VH)XeHEepHbIe OCHOBBI

20

23

OCHOBBI reHeTHYeCKON
HH)KEHepHH.
KnonupoBaHue reHos.
JHK-TexHomoruum.
TpancrenHsie
OpraHH3MBbI.

20

23

OIIK-4




Ne HanMeHoBaHue pa3jieioB KosyecTBo 4acoB PopmupyeMbie

3 Muxkpoopranuamsr — 2 20 22 OIIK-6
OBLEKTELI
OMOTEXHOJIOTHH

4 PepMeHTHBIE 2 20 22

npernaparsl B
OHMOTeXHOJIOrHH.
ITpousrojicTBO
AHTHOWOTHKOB

5 HOHK-rexHonoruu B 2 7 9
NIPOU3BOJICTBE
NPOAYKTOB ITHTaHHs.
['eneTryecku
MOIHHUIIMPOBaHHbIE
HCTOYHHKH ITHIIH.

OK3aMeH 9 9

Hroro 2 10 96 108

YdebHasi [1eATebHOCTh COCTOMT M3 JIeKIMH, J1aBOpaTOPHBIX, CAMOCTOSTETBHOI,
paboTHL.
3.1. Conep:xaHue OTAeIbHBIX Pa3/ieoB H TeM

Tema 1. BHOTexHOIOrHsA: MOHSITHE, OCHOBHBI® HanpasBJIeHUs, UCTOPHSA
¢opMupoBanus, HayYHbIE H HHMKEHEPHBIE 0CHOBBI

Omnpenenenvie 6uorexnonorun. Ilepuonsr B PasBUTHM  OHUOTEXHOJIOIMH
(aHTMYHAas ~ GHOTEXHONOTH, TIACTEPOBCKMI  3Tall,  MeTaBOo/IMYeCKUil 9Tall,
FeHOTeXHWYeCKMH  aTarm).  Buonorumyeckwe  areHTsl  (KieTkw, MUKpPOOHbIE
MOHOKYIJIBTYPBI U aCCOLMAIH, PEePMEHTH, KyJIbTYPBI KJIETOK ¥ TKaHel, THOPULIOMBI,
TPaHCreHHBIe  OpraHM3Mbl).  Bosmoxwoctm  GuorexHomorun.  ITpumepsr
HCIIO/Ib30BAHUS B CelIbCKOM XO03gicTBe. ComuanbHble, 3THYECKHE, 3KOJIOTMYeCKHe
npobinemel 6uoTexHONOrMH. BHosTHKA, 6GHOGE30MACHOCTS. IIpaBoBOM KOHTPOJIL
BUOTeXHOIOIrHYeCKOM 1eSITelIbHOCTH.

Tema 2. OCHOBEI reHeTHYECKOii HHJKeHepHH. Kiionnposanme renos. JIHK-
TeXHOJIOrHM. TpaHcreHHbIe OpraHu3Mel.

Crpoenve u cpoiictBa THK. JlenaTyparus, peHarypamus. JTHK-nmonumepasa.
Onexrpodopes ¢parmentos JHK. IlocTpoenne kapT pecrpukiuu. O6parHas
TPaHCKpHUIITa3a. MeTozkl co3panus pekombuHanTHBIX JJHK.

KiionvpoBaHue reHOB B 6aKTepHalbHBIX T'eHOMaX. Bexroper. Tlpusnurme
CO3MlaHHsA W THIIBl BEKTOPHBIX CHCTeM. MeTo[bl BHECeHHSI BEKTOPOB B KJIETKU
baxrepuit. CHCTeMBI IlepeHoCa peKOMOHHAHTHBIX MOJIEKYJI B PEeIMIIMEeHTHYIO KIIETKY.
HckyccrBeHHble  QM3MKO- XHMHYECKHE CHCTEMBI II€PEHOCA, T'eHeTHYeCKOro
Marepuana: MukpouHbekius JJHK; 6ombapaupoBka yacTunamu Tsokesbix MeTasios,
NOKpeITeIX  JTHK; anexrponopamus; Ca-docdaTHelii METOm COOCaKIeHUs JHK;
HCIIOb30BaHHe IIOJIMMEPOB MU TEeHOB - pelopTepoB. KIIOHMpOBaHMWE TEHOB W MX
UJIeHTHUKALIUSA, SKCIIPECCHS KJIOHUPOBAHHBIX TeHOB. BUOGIHMOTEKH T'eHOB. Metoppl




CKPHUHHHTa OHONMHOTeK. BrekneTo4unoe MonekyispHoe kionupoBanue (IT1IP).
CekBenupoBanute reHoB. IloHSATHe TeHOMHKH, NIPOTEOMHKHM, MeTabOIOMHKH.
broungpopmaruka.

Hcnone3osanne JIHK-mMeTofioB Uil  [MATHOCTHKH WHGQEKIHOHHBIX U
HaCJIe[ICTBEHHBIX ~OosiesHed, wupeHTHUKANMH Ju4dHOCTH. JIHK-Mapkepw:, wux
UCMO/Ib30BaHHEe B CeJIeKIIMH, MeJHIHHe W BeTepuHapvHd, KPUMUHAaIUCTHKe.
I'enomuad naxktuiockonys. PapmMakoreHeTrka 1 GpapMaKOreHOMHKA.

Ilonarue Tpamcrenesa, reHetHyeckn MmopudummpoBanHbix (CMO), wm
TPAHCI'eHHLIX ~ OPraHH3MOB.  Hcropuss okcmepuMeHTOB 10  reHeTHYecKoi
TPAaHCOPMALIMK  XKMBOTHBIX. METONBI  CO3aHMsl  TPAHCTEHHBIX  JKMBOTHBIX.
Knaccnduxkamms tunos Tpancrexesa 1 'MO. OCHOBHBIE HaIpaBIeHHs! CO3/[aHUS U
UCIIOJIb30BAHMSI TPAHCTeHHBIX JKUBOTHBIX. TpaHCreHHBIE pACTeHHS: MeTOIHKa
MTOJTyYeHus, IIePCIIeKTUBbI HCITOJIb30BaHMUSI. ['en-monuduIMpoBaHHbIe
MHKPOOPTaHHU3Mbl.  YICIIONIb30BaHHE METONIOB TeHeTHYeCKOW HMHKeHepUd  IJist
TIOJTyeHHs] HeKOTOPhIX NeNnTHAO0B U Geskos. [lomyyeHne TpaHCreHHBIX )KUBOTHBIX
pacrenui. Co3/[aHHe TPAHCTEHOB YCTOMYMBBIX K BHDYCHBIM, GAaKTepHabHBIM W
rpubkoBeIM  MHpeknusaM. Co3faHHe  OHOTIeCTHIIMIOB (MuKpobHoNornYeckue
nmectunusiel).  Co3faHuMe  IITaMMOB  MMKPOOPIaHHM3MOB  C  IIOBBIIIEHHOM
MUHTEHCUBHOCTBIO a30TOpUKCauMH. M3MeHeHHe TeHOTHIIA pacCTeHHH C IeJIbio
MOBBIIIEHUS CTIOCOBHOCTH K cuMbHoreHe3y. Co3faHHe HOBBIX BBICOKOTIPOXYKTHBHBIX
KJIETOYHBIX MITaMMOB. ['eHorepanus. ColpanbHble acleKkThl MCIONb30Banus I'MO.
Buosrtuka. Be3onacHocTs poayKToB MUTAHMS U3 CBIPBS, TIOJTYYeHHOTO C ITOMOLIBIO
reH-MOIMPUIIMPOBAHHBIX OPTraHU3MOB.

Tema 3. MukpoopranusMsl — 06’beKThI GHOTEXHOJIOIHH

TexHomoruyeckue  CcBOMCTBA  MHKpPOOpraHW3MoB.  OCHOBHBIE TPYTIITBI
MHKPOOPTaHHU3MOB Ul OHOTexHosIoruu (6aKTepuH, aKTMHOMMIIETHI, GaIlMILIbI,
KJIOCTPUIK, BOJIOPOCIH, IIECHEeBble IPHUOKH, NpOXoKH). MeTomsl momydeHws
[ITaMMOB  JUI TIPOMBIIIJIEHHOTO  TIPOM3BOACTBA. MeXaHHU3Mbl HHTeHCHpUKAIAKA
TPOMECCOB  TOy9eHNs TIPONMYKTOB KJIETOYHOIO MeTafosu3Ma («CBePXCHHTE3»):
PETPOMHTHOMpPOBaHHWe, MHIYKIHUS W  pelpeccHs GHOCHHTe3a dbepMeHTOB,
KaTabonuTHas pempeccus. KOHCTHTYTHBHBIE u HUHIyIHOeNbHbIe  (pepMeHTHL.
CTpyKTypHBIe, peryisTopHble, ayKCOTpopHBIE U ayKCOTPOdHO-PEryJIsTOPHBIE
MYyTaHTBI W MeTonbl uXx orbopa. KoHTpone kineroyHoro meraboimsama u apdexTr
IIPOHMUITAaeMOCTH MeMbpaH.

Tema 4. depmeHTHBIe mnpemapaTbl B GHOTEXHOJIOTHH. IIponsBoacreo
AaHTHOMOTHKOB.

DepMeHTHI:  OmpeiesieHHe U kinaccupukanms. Tumbl  depmeHTaIIMOHHBIX
nporeccoB  (TBepmodasHoe  IIOBEPXHOCTHOE W rrybunHOoe).  Anmapartypa.
[lpumenenne. PacTBopuMble ¥ MMMOGHIIM30BaHHbIE ¢depmenTEl.  MeTonbl
MMMOGHIIN3aIMK epMeHTOB. ANCOpOIMs, BKIIFOYEHHe B Tejld, XUMHIeCKas CIIMBKA
M  TIpHCOelMHEHHWe. XapaKTepPUCTHKAa IIPUMEHSIeMBIX  TOIJIOXKeK. Texuuka
umMMobunusanuu. CBOMCTBA MMMOGHIN30BAHHBIX ¢depmenToB. OcobeHHOCTH
[IPONECCOB HAa OCHOBe HWMMOOM/IM30BAHHBIX (pepMeHTOB. THIIBI peaKIHOHHBIX



annapartoB.  Ilpomeccel  moiy4eHWs — IieJieBbIX NPOJIYKTOB  HAa  OCHOBE
MMMOOHITM30BaHHbIX (epMeHTOB. MMMO6MIM30BaHHbIe (EPMEHTHl B IHINEBON
IIDOMBIIIIEHHOCTH, TOHKOM OpraHWYecKuM cuHTede. PepMeHTbl ¥ MUKPOAHAIM3.
Buomnoruyeckne MHKDPOYCTPOMCTBA. Tursl (depMeHTHBIX JJIeKTPOJIOB.
bromtomunectienTHbIil Mukpoananus Kinaccudukarms u HOMEHKJIaTypa pepMeHTOB.
Hcrounnkn momydenuss ¢epmMeHTOB. AKTUBHOCTB (bepMeHTHBIX IpernapaToB.
Csorictea depmenTtoB. Kunernka ¢epmeHTaTHBHBIX peakiui. MMMobunmsanus
$epmenToB. OcHOBHBIE (epMEHTATUBHEIE IPOIECCHl B IHINEBOH GHOTEXHOJIOTHH.
OHJI0reHHble pepMeHTHbIe CHCTEMBI - BayKHeHIIIasi COCTaBHas 9aCTh GHOIOTHIECKOIO
ceippd.  Obume cBoiicTBa depMeHTOB. (PepMeHTATUBHAS KHHETHKA, MEeXaHH3M
depmenTaTHBHO! peakiMu. Ponb (epMeHTaTMBHBIX MpOIECCOB NP paspyLIeHHH
KJIETOYHOM CTPYKTYPHI. OKuCIUTeTPHO-BOCCTAHOBUTE IHLHEIE CUCTEMBI
(“TMTIOKCHIeHasa, MOHOMEHOIMOHOOKCHUTeHa3a, epOKCHa3a), UX POJIb, MeXaHW3M
JICHCTBUA M 3HAY€HHe IPH XDaHEHHWH W TiepepaGoTKe ChHIPbS. | MIPONMTHYECKHe
depmenThl (3CTepasa, IVIMKO3WA3bI, IpoTeasbl, JIMIIa3bl, aMWja3bl, KaTajasa),
CBOKCTBA H POJIb B IIPeBPAIEHUSIX OCHOBHBIX KOMIIOHEHTOB IHIIIeBOTO CHIPBSL.

AHTHOHOTHKH: OIpeJelleHHe U Knaccuukanys. [IporusBojICTBO: MeTomHKH,
CTaH/IapThl, TeXHUKA DE301MaCHOCTH. AHTHOHOTHKOPE3UCTeHTHOCTD.

Tema 5. JIHK-TexHonormM B NpOH3BOACTBe NPOAYKTOB IHTAHHS.

I'eneTnyeckn MoqHQHUMPOBaHHBIE HCTOYHHKH MU

Hcropus orkperrns THK kak HOCHTeNsI reHeTHYeCKOi uHpopManuu. ['eHHas
vIKeHepus. OOIMe TNpHHIMIBL KOHCTPYHPOBAHHUS HOBBIX OpPraHM3MOB IS
6roTexHOIOTHU. TexXHOIOTHU pekombunHaHTHBIX JTHK. KironupoBanue u3BecTHEIX H
KOHCTpyMpoBaHHe HOBBIX 6eskoB. O6Iias cxema BEKTOPOB il KIOHHPOBAHMS W
dKcrpeccud  pekombunauTHeX JIHK Tlomydenue TpaHCreHHbIx OpraHMW3MOB, He
CONEpXallMX MapKepHble IeHbl. KOHCTpyHpoBaHMe CeKpeTHpyIoIMX OpraHM3MOB.
Merozbl  KOHCTPYMpPOBaHHS HpPOIYIEHTOB 6HOMOrMYeCKH AKTHBHBIX BEIIIeCTB:
Cesieknus, MeTos; pekoMbuHanTHbIX [IHK, rubpuaomMHuas TexHosmorus.

[lonumepasnast nennas peakus. [eHernuecky MOIU(PHUIIMPOBAHHBIE OPraHU3MBI.
Meroznbl  1ONyYeHMs TpPAHCreHHBIX OpPraHM3MOB. Tpancrennsie  xuBoTHBIE.
Tpancrennnie pacrenus. Anammus 06pasIoB MHINEBBIX IIPOAYKTOB Ha NPUCYTCTBUE
TeHeTHYeCKH MOAWPUIMPOBAHHBIX OpPraHM3MoB. CHCTEMbI KaueCTBEHHOrO ITLIP.
CKPMHMHIOBbIE MeTONBl HIEHTU(WKAIIMM TPAHCTeHOB: BhIBIeHHe CaMV 35S
IIPOMOTOpa U nos TepmuHaTopa. 'MO-crieriupuynbit metoy TP
Ilpenmymectea 'MO 1 BO3MOXHBIE PHCKH. 3aKOHOJATENbHOE peryiaMpoBaHue
MapKHUPOBKH MPOAYKIIMH, copepskaleit [MO.

4. YueGHO-MeToaMYeCKoe U HH(OPMAIHOHHOE obecedenue
AUCUMILIHHBI (MOXys)
/4.1. CnMCcoK 0CHOBHOI1 JIHTEpaTypPhI
\/ 1. Eroposa T.A. OCHOBEI 6HOTeXHOJIOIHH [Tekcr]: y4e6. mocobue st BhICHI.
mesi. y4eb. sasenenmit / T.A. Eroposa, C.M. Kiuynosa, E.A. Kuyxuna. — M.:
Axanemus, 2003. — 208 c. — 21 3k3.



\/ 2. Slkynos, T. P. Moneky/ispHas GHOTEXHONOTHS: Y4eOHHK 11 BY30B / T. P.
Axymos, T. X. ®auzos. — 3-e usp., crep. — Cankr-Ilerepbypr: Jlans, 2021. — 160 c. —
ISBN 978-5-8114-8733-2. — Texcr: onektponusii // JlaHb: 3/IeKTPOHHO-
bubnmoreunas cucrema. — URL: https://e.lanbook.com/book/179623.

/3. BUOTeXHOJIOTUA B JKUBOTHOBOACTBe: y4eOHUK s By3oB / E. 5. Jlebembko,
I1. C. Karmakos, A. B. Bymos, B. II. 'aBpunenko. — Cankr-Ilerepbypr: Jlans, 2022.
— 160 c. — ISBN 978-5-8114-4073-3. — Tekcr: anekTpoHHBIH // JlaHb: 371€KTPOHHO-
bubnmoreynas cucrema. — URL: https://e.lanbook.com/book/262487.

4.2. CIMCOK JXOIIOJIHUTe/ILHOMH JIHTepaTypbl

/1.HukynbaukoB B.C. BHOTeXHONIOTHS B %MBOTHOBOJICTEE: y4eb. mocobue ansa
crynentoB / B.C. Huxyneaukos, B.K. Kperunun. — M.:Konoc, 2007. — 534 c. —
(Yuebuuku u ydeGHble 1MOCOOUS JUIsl CTY/I@HTOB BBICIIHX y4eGHBLIX 3aBefieHHil). —
Bubmmorp.: c. 532-533.

\/ 2. Buorexnonorus: ydebnuk mis Beicu Ilex. Ilpod. o6pasosamus / C.M.
Kiynosa, T.a. Eroposa, E.A. )Kuyxuna. — H3maTennbckuii L[eHTp <<AK8I.[€MHH>)
2010. - 256 C. i “‘ "

/3. B. Tk, JIx. ITacreprak. MonekynspHas 6HDTEXHOJIOI'HH Baim
npumenenue, [lep. c aurn. — M.: Mup, 2002 r.- 589 c. :

4.3. IlepeyeHs pecypcoB HH(pOPMAIHOHHO-TeIEKOMMY

KaIHOHHOI ceTH
«AHrTepHET” NS =0

Tabymna 3. Iepeyens HHPOPMAIIHOHHBIX PECYpPCOB

No HaumenoBanue Anpec
n/n
1. | OpunumaneHsblii caiitt Muncenbxosa Poccuu http://www.mcx.ru/
2. | DNeKTPOHHBIH y4eBHHK 10 GHOTeXHOIOTHH www.biotechnolog.ru
3. | Buomornexyna http://www.biomolecula.ru
4. | Poccenbxosnamsop Poccuiickoit ®enepariu http://www.fsvps.ru/fsvps
5. | Obmecrsa 6uorexHonoros Poccuu http://www.biotechlink.org/
6. | MockoBCKuMit roCyIapCTBeHHbINA YHUBEPCUTET http://msaab.n4.biz/
npUKIagHoH 6uorexHonoruu (MI'VIIB)
7. | Ynpasienue no 3aTH4ecKkuM npobiemam B http://www.hhs.gov/ohrp/
BUOTEXHOJIOTHYECKUX UCCIIeIOBAHUIX
8. | CaiiT Mex1yHapoaHOro 06I1ecTBa o http://www.iets.org
TPAHCIIIAHTAllMH AMOPHOHOB
9. | OnexTpoHHOe nocobue 1o GHOTeXHOTOTHH http://www.rusdocs.com/biotexnolo
gii




BK/II0Yasli IlepeYyeHb NPOrpPaMMHOI0

4.4. MeTomuueckue YxasaHus 1j1s 00y4alHXCA 110 0CBOCHHI0

AMCIMIUTAHBI (MOYJII0) H CAMOCTOATEILHOM PaboTh

1. CenbCKOX03SIACTBEHHAsS GHOTEXHOJIOTHS: pabouas tetpans / HoBocub. roc.

arpap. yH-T., Brosnoro-texson. ¢-t; cocr.: B.I'. Mapenkos. — HoBocubupck, 2023. -
37 c.

4.5. Ilepeuenr HHPOPMALHOHHBIX TeXHOJIOTHH, HCIO0/Ib3yeMbIX IpH
OCYylIeCTBIEHMH 00pa30BaTe/ILHOT0 Mpomecca M0 AMCIMILUIMHE (Momymio),

CIIPAaBOYHEIX CHCTeM, HAIISITHBIX IT0CO0 Mt

IPOMBIIITIEHHOMY

obeciedeHHst M MH(POPMAIMOHHBIX

Hcrionb3oBanue BUIeONPOEKTOPOB [iyis JeMOHCTPallMi BUIEODHUILMOB IO

TPaHCIreHHbIM KMBOTHBLIM U pacCTeHUaM.

Tabmuna 4. TlepeyeHb JMIIEH3MOHHOTO | CBOBOJIHO  pacIpoCTpaHseMoro
IIPOrpaMMHOI0 obecrieyeHus

[IPOM3BO/ICTBY,  IMIIEBBIM  J0b6aBKaM, GHOTEXHOJIOTHSM,

No Hanmenopanue Tun nunensun umm
i/ IpaBoobJiazgaTen
0§
1. | Bpaysep Mozilla FireFox Mozilla Public
License
2. | @alinoBbiii menedcep FreeCommander becnaamnas
3. | F'ocydapcmBennas ungopmauuorHas cucmema 8 cepe Ilo 3anpocy
BemepuHapuu
Tabnuua 5. [Tepeuens miakaToB (110 TeMaM), KapT, CTeH/[0B,
MdKeTOB, Ipe3eHTallui, GUILMOB U T.]1.
No Tumn HaumenoBanue [Tpumeuanue
1/
i
1. | Bumeodpuism Tpancnanranus am6pronos 30 Mmun
2. | Ilpesenranuu ITo Bcemy kypcy (Beenenwue B 500 cnaiijioB B
6uoTexHosI0rHIO, cymMMe
Buotexnonorwus, JlaboparopHsiit
IIPakTUKYM « OCHOBBI
3MOPHOTEXHOJIOTHI)
3. | Bumeopunem Cubbuodapm 20 MuH
4. | Buneodpunsm I'MO 65 MuH
5. | Bumeodunem ['eHBI IPOTUB Hac 75 MuH
6. | DmexTpoHHOE «['enerrkar
y4ebHoe rocobue
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5. Onucanue MaTepHaIbHO-TeXHHYeCKOii 6a3bl

Tabmuna 6. [Tlepeuens ucronb3yeMeIx oMeLeHUH:

No Tun aynuropun [Iepeuens obopynoBaHus
ayJIUTOPHH
HK-502 AynuTopus s 3aHATHI | CTalMOHAPHBIN MYTbTUMeIUAHBIH
JIEKITHOHHOTO THIIa, IPOEKTOP, HOYTOYK, 9KpaH 3x4 M,

NPaKTHYeCKUX 3aHATHH, | ayaroobopynoBaHue (KOJIOHKH)
TeKYILero KOHTPOJIS
TIPOMEXXYTOYHOH
aTTeCTalliH, IPYIIIOBBIX
Y UH/IUBUYaJIbHbIX

KOHCYJIbTAllUH
3-101 Aynuropus s 3auaThi | CraiMoHapHbIA MYJIbTHMeIUHHBIA
JIEKIIMOHHOTI'O THIIa IPOEKTOP, HOYTOYK, 3KpaH 3x4 M,
JJ0CKa MapKepHas,
ay/inoobopyioBaHre (MUKPOGdOH,
KOJIOHKH)
3-108 Aynuropus nis 3aHATHI | Mukpockorns! «Mukpomeny» P-1,
CEeMHHAapCKOT0 THIIA, cueT4urK j1abopatopusiit C-5, nocka

NIPaKTUYECKHX 3aHATHH, | ay[JMTOPHAs!, IMHAMOMETDP KMCTeBOM
TEKYIIlero KOHTPOJIs U HK-100,cniupomerp cyXoBo3myniHbIiz

IIPOMEXXYTOYHOMH IIOPTOTUBHBIH, 371eTpokapauorpad JK-
aTTecranyy, rpynnosbix | 1T-07, Tonometp co BcrpoeHHBIM
Y UHJIMBH]1YaJIbHBIX crerockoriom AT-12, ToHomeTp
KOHCYJIbTalluH¥ MeXaHUYeCKHUH.

3-210 Aynuropust s Hoyt6yk, nepenocHoit npoexrop,
71ab0paTOPHBIX U 3KpaH

MIPAKTUYECKUX 3aHSITHH,
TEeKYIIero KOHTPoJIs U
IIPOMEXKYTOYHOMH
aTTecTalliy, IPYIIIOBbIX
Y UHJIUBUIYaJIbHBIX
KOHCYJIbTalluH

6. Ilopsinok arrecranMu CTyIeHTOB [0 TUCIHILIHHE

s aTTectanuu CTYHEHTOB IO JIMCIMIUIMHE UCIIO/Ib3YeTCsl TPajuIlMOHHAS
CHCTeMa KOHTPOJISl M OLIeHKH yCIIeBaeMOCTH 00y4aloNuXcs — 6ajuIbHO-pPeHTHHTOBAs
cucrema. MicxopHble naHHBIE 10 NMCHUIUIMHE OYHOE: KOIMYECTBO KPeIuToB — 3,
nexknui — 20 4acoB, NIPaKTUYECKUX 3aHATHH — 48 YacoB, CAMOCTOSITE/TbHAS pabora —
40 ygacos, Bcero 108 yacos.

VicxonHble naHHBIE 110 AUCHUIUIMHE 3a09HOE; KOJIHYECTBO KpeIUuToB — 3,
JIeKIIMH — 2 4acoB, MPAKTUYECKUX 3aHATHH — 10 9acoB, caMOCTOSITE/IbHAS pabora —
96 gacos, Bcero 108 yacos.
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7. CornacoBanue paboueii mporpammeor

CooTBeTcTBYeT yyeGHOMY ILIaHy, YTBeP:KIEHHOMY YdenbiM coBetom PIBOY
BO Hosocu6upckoro AV, nporokon ot «_03 » 06 2024 1. Ne 5
Paboyas nporpamma o6cyskiiena u yTeepikiena
- Ha 3ace/laHuU Kade/Ipbl BeTePUHAPHOW I'eHeTHKH U 6HOTeXHOJIOTHH
mpotokonoT« 06 »  06_ 20 24 1. Ne 10

3aBsenyrommit kadenpoit _ P
IOAOINHCE

‘// - H.C. fIxoBnena

/ OANHCH PHO

Paboyas nporpamma obcyxiueHa wu COOTBEeTCTBYeT  y4eOHOMY  IUIaHy,
yTBepxx/ieHHOMy Y4eHbiM coBerom PT'BOY BO Hosocu6upckoro I'AY, IIPOTOKOJT
OT «_ » 20 r.Ne_

PHUO

IIpencenarens yue6HO-MeTOIMIECKO
KOMHWCCHHU

H3menenuit He TpebyeTcs/M3MeHeHHs BHECeHDI B paszen(-bi)

IIpesicenarens yuebHO-MeTOMIECKOTO
coBeTa (KOMHCCHH)

TIOJIITHCH [)5(0]

Pabouas mporpamma ofcyxaesa wu COOTBeTCTBYeT  y4ebHOMy  IuUIaHy,
YTBepXJIeHHOMY YueHbIM coBeroM ®PI'BOY BO Hosocubupckoro I'AYV, nporokon
OT «__ » 20 7. Ne

HM3menenuii He TpebyeTcs/U3MeHeHNS BHECOHbI B pasnen(-bi)

IIpescenarens yue6HO-MeTOqMYIECKOTO
coBeTa (KOMHCCHH)

MTOJIITHCh $PHO
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