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1. Ilesb U UIaHUPYeMbIe Pe3yJbTaThl 0CBOCHHS 1M CHMIIIMHBI

Ienbro 0CBOCHMSI JUCIUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIIUI:

I1K-1 CriocoGeH onepaTuBHO YHPABIIATh TEXHOJIOIMYECKHMMHU MPOLIECCAMU TPOU3BOICTBA
IPOAYKIMH KUBOTHOBOJCTBA.

[1K-4 Cnoco0eH peann30BbIBaTh TEXHOJOTUH MPOU3BOJICTBA, XPAHEHUS U NepepadOTKU
CEIbCKOXO03AUCTBEHHOM MPOIYKIIHH.

Pe3ynbpraramMu 0cBOEHUS IHUCLUIUIMHBI SBISIIOTCS CIEIYIOIINE UHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

NIIK-1.1 YMeeT ynpaBisTh TEXHOJIOIMUECKUMH MIPOLIECCAMU COJIEPKAaHUsA, KOPMIIEHUS U
BOCIIPOU3BOICTBA CEIILCKOXO035ICTBEHHBIX JKUBOTHBIX

NIIK-4.1 JleMOHCTpUpYET 3HAHUS COBPEMEHHBIX TEXHOJIOIHM MPOU3BOICTBA, XPAaHEHUS U
nepepadoTKU NPOAYKIMH PACTEHHEBOACTBA U JKUBOTHOBO/ICTBA

2.3ana4m 0CBOCHUA JUCHHUIINHBI

3ajaun OCBOCHUS JUCITUTUTMHBI (MOTYIIs):

- U3YYUTh TEOPETUUYECKHE OCHOBBI IPOU3BOJCTBA MPOJIYKTOB C HCIOIH30BAHUEM
MHKPOOPTaHM3MOB ¥ (DEPMEHTHBIX  IIperaparoB, TpPeOOBaHUS, NPEABABIIEMBIE K
MHUKPOOPTraHU3MaM-TIPOYIIEHTaM, ONITUMANIbHBIE YCIOBUS KYJIbTUBUPOBAHHUS MUKPOOPTaHHU3MOB
U JCUCTBHA (PEpPMEHTOB, CIIOCOOBI KyJIbTHBHUPOBAHUS MHKPOOPTaHHW3MOB, CTaHIAPTH3ALUIO U
CTa0MIIN3aLUI0 OMOTEXHOJIOTUYECKHX TTPEnapaToB;

- HAy4YUTCS TOAOMpaTh 3aKBAaCOYHYID MHUKPO(DIOpY, CBIpbe U  CO3/1aBaTh
ONTUMAJIbHBIE YCIOBHUS JJsI Pa3BUTHA MHUKPOOPTaHW3MOB IIPH TIPOM3BOJCTBE MPOIYKTOB
Opo’XeHMsI, a TakXke MoAOUpaTh (EpMEHTHBIM HpenapaTr JUIsl OCYIIECTBICHUS HEOOXOTUMBIX
TEXHOJOTUYECKUX MPOLIECCOB U CO3AaBaTh ONTUMAJIbHBIC YCIOBHS ISl €T0 ICHCTBUS;

- OBJIQJIETh METOJaMH KOHTPOJS KadecTBa M 0e30MacHOCTH OaKTepHantbHbBIX
3aKBacoK, ()epMEHTHBIX IPENnapaToB U MPOIYKTOB, CO3JJaHHBIX Ha UX OCHOBE.

3. MecTO JUCUMILJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMmbl

JucuumiumHa otHocuTes K bioky 1 «Jlucuuminzel (Moxynn)».
JluciumnanHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHON MporpaMMbl, (HOpMHPYEeMOit
Y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SBISIETCS 0053aTEIbHON 111 H3yYCHHUS.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUYHOM ATTECTANUM 0 JUCHMUILIIIMHE

CenpMoii ceMecTp, IK3aMEH

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

JlanHast AWcUMIIIMHA omupaeTcss Ha Kypebl guctumummH: b1.0.20 Mukpobuonorus,
b1.0.16 buoxumus u gBIsieTCS OCHOBOW MJIA MOCHEAyIOImero uydyenus: aucuuruini: b1.0.33
be3onacHOCTb cenbCKOX03HCTBEHHOTO ChIpbs U NpoaoBoabcTBuUs, b3.01(I") Ilogroroska k cnaue
W coada TrocyaapcTBeHHOro »ofk3ameHa, b3.02(/]) BemosHeHwe U 3ammMTa  BBITYCKHOU
KBaJTH(PHUKAIIMOHHON paboThI.

6. SI3bIK peasn3anuu

Pycckuit

7. O0LeM TUCHUIIIHHEI

OO01mas Tpy10eMKOCTh TUCHHUIUINHBI COCTaBiseT 3 3.¢., 108 yacoB, U3 KOTOPHIX:
-neknuu: 14 q.

-nmabopatopHsle: 28 4.

O0BeM caMoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.



8. CoaepikaHue TUCHUILIHHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Pa3nen 1. buorexuonorusd. OCHOBHBIE HOHATHUSA

Tewma 1.1. BUOTEXHOIOTHS: OCHOBHEIE MOHSATHUSI M HCTOPUS PA3BUTHS

HcTtopusi BOBHUKHOBEHUSI TEPMUHA «OMOTEXHOJIOTHS». B3auMOoCBsI3b OMOTEXHOJOTUU C
OpYTUMH OHUOJIOTHYECKUMHU, ©CTECTBEHHBIMH, WHXKCHEPHBIMH AUCHUTIIHHAMH. COBpPEMEHHBIH
PBIHOK OMOTEXHOJIOIMYECKUX MPOAYKTOB. IlepcrekTuBsl pa3BuTus 0morexHonoruu. CropHble
BOTIPOCHI COBPEMEHHBIX OHOTeXHONOTHUeCKUX [IOHATHS O «HOBEWIeH OMOTEXHOJIOTHH» U
«TpaULIMOHHON OuoTexHonorun». OCHOBHBIE 3Talbl pa3BUTUs OWOTexHOsOruu. Ponb pabor
Konna u Boiiepa B pa3BUTHN OMOTEXHOJIOTHH.

Tema 1.2. BUOTEXHOTOTHS KaK OJHA U3 OTPACIEH BHICOKUX TEXHOJIOTUIA

OcHOBHBIE 0COOCHHOCTH BBICOKHX TEXHOJOTHH. BHOTEeXHOIOTHS — KaK OJIHA U3 BEAYIINX
oTpaciell BBICOKMX TexHOJorui. HaykoeMKOCTh OHOTEXHOJOTHYECKOTO IPOU3BOJICTBA.
CrpaTerndyeckue HanpaBiIeHHUs] OMOTEXHOJIOTHIECKOTO TPOU3BOJICTBA.

Paznen 2. OCHOBBI COBpEMEHHOMN TTPOMBITIUICHHOW MUKPOOHOJIOTHI

Tema 2.1. OcHOBHBIE OCOOCHHOCTH OMOTEXHOJIOTMYECKOTO MPOM3BOACTBA. (OCHOBHBIC
CTaauu OMOTEXHOJIOTMYECKOro polecca U X XapaKTepUCTHKA.

Otnnune OWMOTEXHOJOTUYECKOTO TMPOU3BOJCTBA OT JAPYIrUX BHIOB IPOU3BOJICTB
(uconp30BaHNE OMOJIOTHYECKUX OOBEKTOB-TIPOAYIIEHTOB M OCOOCHHOCTH B CBSI3M C JTHUM).
MaremaTtrueckoe OmnucaHue OWOTEXHOJOTHYECKOTO TMpolecca — KpUBas pPOCTa KYIbTYPHI
[IpendepmenTarmonHas, (dhepMeHTaIMOHHAS u nocThepMeHTaIMOHHAS cTaaus
OMOTEXHOJOTHYECKOro Tpolecca. YclnoBus uX mporekanus. OCHOBHBIC THIBI PEXKHMOB
KYJIbTUBHPOBAHUS, UCIIOJIb3yeMble MTPH (pepMEHTAIUH.

Tema 2.2. CyOcTpaThl, areHThl U ammaparypa A (epMEHTAlUH, OCHOBHBIC DPEXHMBbI
KYJIbTUBHPOBAHUSI.

CyOctparel  [uisi  OMOTEXHOJOTHYECKHX  MPOU3BOJACTB. (OCHOBHBIE KOMITOHEHTBI
MUTATENbHBIX Cpel U MPUHIMIBI UX MPUTOTOBICHUA. MUKpPOOPraHU3MBI - OCHOBHBIE areHTHI
MPOMBINIICHHOH MHUKPOOMONOTHH. XapaKTEpPUCTUKA OCHOBHBIX MPOMBINUICHHBIX IITAMMOB.
OcHoBHast anmaparypa [Uisi OHOTEXHOJOTHMYECKOrO TMPOM3BOJICTBA — pAa3jMyYHbIE THIIBI
dbepMeHTepOB, MPUCTIOCOOTICHHIA ISl OYMCTKH U CYITKA TOTOBOTO MPOIYKTa

Tema 2.3. Dxonomudeckas 3(Q(HEKTUBHOCT W YIpaBICHHE B OHOTEXHOJOTHYECKOM
IIPOU3BO/ICTBE.

OcHOBHbBIE KPUTEPUH OLEHKH OMOTEXHOJOTMYECKHUX NMPOU3BOJACTB. YIeJbHasi CKOPOCTh
pocra mpoxayueHta. [IpoayKTUBHOCTE OHMOTEXHOJOTMYECKOTO Ipolecca. DKOHOMHUYECKUI
KO3 PUIMEHT OMOTEXHOJIOTHYECKOTO Tpoliecca (BBIXO MpoayKTa). HempoayKkTuBHBIC 3aTpaThl
cyocrpara. OCHOBHBIE (DaKTOpBI, BIMSIOIIME HA OMOTEXHOJOTHYECKUi mpouecc. [IpuHIMITEI
KOHTPOJISI ~ OMOTEXHOJIOTUYECKMM  IPOU3BOJICTBOM.  MaremMaTHdyeckoe  MOJEIUpPOBaHUE
OMOTEXHOJIOTHYECKOT0 TpoIecca

Pazgen 3. 'enernueckast ”H)KEHEpUsS — OCHOBA HOBEHIIIEH OMOTEXHOIOTHHU

Tema 3.1. Ilonsitue o pexkomOuHanTHoi JIHK 1 npuHIMmax ee KOHCTpyHpPOBaHHUS.

DneMeHTapHbIe TOHATHA 0 cTpykType U PpyHkiusax JJHK. PekomOunanThas JIHK. PaGoTer
Konna u bospa — Hayano HoBo#i 3pbl B OnotexHonoruu. Knonnposanue JIHK. OcHoBHBIE HTaIbI
JKCIepuMeHTa B TeHHOM uHkeHepuu. Mcrounmku JIHK s kiioHupoBaHusi. DHIOHYKII€A3bl
PECTpUKIIMM W IIMTa3bl — OCHOBHBIE HWHCTPYMEHTHI B paboTax IO KOHCTPYHPOBAHUIO
pexomOunanTHBIX JIHK. OcHOBHBIE KOMIIOHEHTHI pekoMOuHanTHOM JTHK.

Tema 3.2. BeKTOpHBIE CHCTEMBI JIJISl PA3TUYHBIX BHIOB OPTaHU3MOB

Bextopnas wMonekyma — ompeneinenue U ¢GyHkiuu. OcHOBHble TpeOGoBaHMS,
npenbsBiIsieMble K BeKTopy. [Ipocreiinie BEKTOpHBIE CHCTEMBI Ha OCHOBE ()aroB W TUIA3MH/I.
CoBpeMeHHbIE BEKTOPHBIE CUCTEMBI IS TpaHCPOPMAIUH KIETOK PACTEHUMN U )KUBOTHBIX.

Tema 3.3. Meronbl reHeTHYECKOH TpaHchopMauu

I'enetnveckas Tpancopmanus — onpenencHue. Tpancdeknus u Tpancaykuus. [Torstue
O KOMIIETEHTHOCTH  KJETOK. MeToIbl  CO3JaHMS  HCKYCCTBEHHOW  KOMIIETEHTHOCTH
(MUKPOMHBEKIINU, FJICKTPOIIOpAIHs, OATUCTHICCKUNA METO/, JTUITOCOMBI, Kaablui-(hochaTHbIH



meron). CrocoObl TeHeTHYecKol  TpaHcpopMmanuu  KJIeToKk  (ruiasMuaHas, (Qaroas
Tpanchopmarus). IHPEeKTUBHOCTD Pa3IMYHBIX CITOCOOOB TpaHCHOPMAIIHH.

Tema 3.4. Meronpl cenekuuyd TPAaHCPOPMAHTOB U CO3JAHHE YCIOBUH JJISI SKCIPECCUU
Yy>KEpPOJIHBIX T€HOB

[Tpobnema cenexkuuu (oTOOpa) TpaHCHOPMHUPOBAHHBIX KiIEeTOK. [IoHATHE O MapKepHbIX
reHax. OCHOBHBIE THUIIBI MAapKEPHBIX I'€HOB, IPUMEHSIEMBIX B T'€HHOW WMHKeHepuu. OCHOBHBIE
CHoco0BI UACHTU(DHUKAIIMA MAapKEPHBIX TEHOB H 0TOOpa peKOMOMHAHTHBIX KIIOHOB.

Tema 3.5. Meroasl KIOHUPOBAHHWS TEHOB: CO3/IaHUE TEHOMHBIX OHOIMOTEK |
rcnons3oBanue meroaa I[P

[lenn ximoOHUpOBaHMS TE€HOB OpraHu3MoB. OCHOBHBIE 3Tallbl KIOHUPOBAaHUS TI'EHOB.
[TonsaTHe 0 reHOMHOI OMOIMOTEKE (KJIOHOTEKE), ATarbl e¢ co3aaHus. [IoHsITHEe 00 SHITUKIIONC NI
T€HOB OpraHu3mMa. MeTonbl CKpPUHUHTA KIOHOTEK: MeToj TUOpuau3anmud in situ c
ucnoaszoBanueM JIHK-30H10B, uMmyHHBIN MeTon). [lonmnmepasHas nenHas peakuus. [lonstue
00 ammmdukanuu reHoB. [lpuHnun xioHupoBaHusi reHoB ¢ momompio [II[P. OcHoBHBIC
HarpasieHus ucnonb3osanus [11[P.

Pazgen 4. CoBpeMeHHbIE HampaBlIeHUs] OWOTEXHOJOTHHW B PA3JIMYHBIX OTPACIAX
CEJIbCKOXO035HCTBEHHOTO ITPOU3BOJICTBA

Tewma 4.1. CoBpeMeHHOE OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO JJISI METUIIMHBI

CoBpeMeHHbIE TPEACTABICHUS O MPOMBIIUIEHHOM OMOTEXHOJIOTHYECKOM IPOU3BOJICTBE
aHTUOMOTHKOB. O030p OCHOBHBIX IITAMMOB-IIPOJIYIICHTOB HAMOOJEe BAXKHBIX AHTHOMOTHUKOB.
CoBpeMeHHbII MUPOBOI PHIHOK aHTUOMOTHKOB. [Ipo0ieMa pa3BUTHS yCTOHYHMBOCTH MATOT€HOB K
AHTUOMOTHKAM. €JIKH YeJOoBeKa M HEOOXOAMMOCTh MX MPOM3BOACTBA ISl MEIULIMHCKUX IEJEH.
[lepBble KOMMepueckue pexkoMOMHaHTHbIe Oenku uenoBeka — uHCynuH u CTI. bakrepuu-
IPOIYLEHTHI OETTKOB uenoBeka. buocuHTes 6eKoB YenoBeKa ¢ MTOMOIIbIO PACTEHUN U dKUBOTHBIX.
O030p COBPEMEHHOTO MHPOBOTO pBHIHKA OEJIKOB YEIOBEKa, BAaKUWH U JIHATHOCTHUYECKUX
[Ipenaparos.

Tema 4.2. CoBpeMeHHOE OHOTEXHOJOTMYECKOE IPOM3BOACTBO B  INHIIEBOH
MPOMBIIUIEHHOCTH

Hcnonb30BaHne KU3HEAEATENIBHOCTH MHKPOOPTraHM3MOB B IHILIEBBIX ITPOU3BOJICTBAX.
buorexHolorn4eckue OCHOBBI IPOM3BOJICTBA BHHA, IIMBA, KHCIOMOJIOYHBIX HAIIUTKOB,
xyiebonedenus. [Ipon3BoaCTBO aMUHOKHCIIOT U BUTAMUHOB. [IpOM3BOACTBO 3THIIOBOTO CHHPTA.
Hcnonp3oBanue ¢GepMEHTOB B MHILEBBIX NPOU3BOACTBaX. lcmonp3oBanue amuinas A
IPOM3BOJICTBA TIIIOKO30-(pPYKTO3HOTO cuporna. Vcrmonp30BaHHE IMEKTUHA3 JJsl MPOU3BOCTBA
cokoB. Mcnonb3oBaHue 6akTepruaibHbIX PeKOMOMHAHTHBIX ()EPMEHTOB MPU MPOU3BOICTBE CHIPOB.

Tema 4.3. JlocTrkeHUs COBPEMEHHOW OMOTEXHOJIOTHU B PACTEHUEBOJICTBE

buorexHonornueckue mnpenaparbl AfsS PACTEHUEBOJACTBA: TepOMIUAbI, WHCEKTHUIIHIBI,
OakTepHaibHbIe yNOOpEHUs, CpeAcTBa 3alMThl pacTeHuil. OCHOBHBIC HAINPaBICHUS CO3JaHUS
TPAHCT€HHBIX PACTEHUHM W COBPEMEHHBIE KOMMEPYECKHE TMPOAYKTHl TE€HHOM WHXKEHEPUHU
pactenuii. Pactenusi, ycroifuuBele K repOunmgaMm. PacTeHusi, ycTOWYMBBIE K HACEKOMBIM
Bpenutensim (Bt-pactenust). Pactenus ¢ yaJIMHEHHBIM CPOKOM XpaHEeHHs IIo0B. PacTteHus —
IPOAYLEHTHl OEJIKOB YeIOBeKa M OHOJIOrMYeCKH-aKTUBHBIX BelIecTB. [IpoMblluIeHHOE
MUKPOKJIOHAJIbHOE Pa3MHOXKEHHE pacTeHHil. Bo3MokHbIe TPOOIeMbl IIUPOKOTO UCTIOIB30BaAHUS
TPAHCT€HHBIX PACTCHUM.

Tema 4.4. JlocTrKkeHUsI COBPEMEHHON OMOTEXHOJIOTHH B )KUBOTHOBOJICTBE

OCHOBHbIE HANpaBJIECHUS CO3JaHMsSI TPAHCIEHHBIX JKUBOTHBIX M COBPEMEHHBIE
KOMMEpPYECKHE NPOAYKThl I'€HHOM WHYKEHEPUM >KUBOTHBIX. OCHOBHBIE NMPUHUUIIBI CO3/aHUSA
TPaHCTEHHBIX )KUBOTHBIX. COBPEMEHHBIE HAIIPABIICHUS CO3/1aHUS U UCIIOJIb30BaHUS TPAHCT€HHBIX
KUBOTHBIX (KUBOTHBIE-TIPOIYLICHTHI O€JIKOB YeJOBEKa, >KUBOTHBIE — MPOAYILEHTHI JOHOPCKUX
OpraHoOB, >KMBOTHBIE-MOJICH i1 M3ydeHHUs Oose3Hel udenoBeka). Mcrmosap30oBaHUE KIETOYHBIX
TEXHOJIOTM B JKMBOTHOBOJICTBE. TpaHCIUTaHTAaIUsi  SMOPHOHOB.  DMOpPHOCETIEKIIHS.
KnonupoBanue >XKMBOTHBIX. XHMEpPHbIE >KUBOTHBIE. B03MOXHBIE MPOOIEMBI HCIOIb30BAHUS
TPAHCT€HHBIX KUBOTHBIX, 3THYECKAsi CTOPOHA BOMPOCA.



Tema 4.5. JlocTmkeHus: COBpeMEHHON OMOTEXHOJIOTUU B HHEPTOCOEPEKEHUU M OXpaHe
OKpYKaIOIe Cpebl

buorexHonornueckue crnocoObl yTUIU3AIMU OTXOAOB PACTUTEIBHOTO U >KUBOTHOTO
npoucxoxaenus. [Ipon3BoacTBo Onorasa u OMOATaHONA — ATBLTEPHATUBHBIN CIIOCO0O MOTYUYEHUS
sHepruu. COBpPEeMEHHbIE OMOTEXHOJOTHYECKHE CIIOCOOBI YTHUIIM3AIMU BPEAHBIX OTXOJOB U
KCEHOOMOTUKOB. bHoTexHONOrnueckue MeToibl OYUCTKU 3arps3HEHUN HEePThIO U CO3/aHue
MpernapaToB WHIWKAIUMU 3arpsi3HeHus. [IpoGrmema 3arps3HeHuss HE(THIO 3eMelb U BOJA B
He(dTenoObBaronMX paiioHax. CoBpeMeHHbIE OMOTEXHOJOTUYECKHE CIOCOOBI OYMCTKH BOJ U
3eMenb OT 3arps3HeHui HedThio U HedTenpoaykramu. Co3gaHHEe MHUKPOOPTaHU3MOB —
MHIMKATOPOB 3arpsi3HEHUS] OKPYKAIOIIEH Cpeibl.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texymuit KOHTpOJIb MO AUCHUIUIMHE MPOBOJUTCS MYTEM KOHTPOJIS IMOCEIIaeMOCTH,
BBITIOJIHEHUS JIOMAIIIHUX 331aHUH U PUKCUpYeETCs B OpME KOHTPOIBHOIM TOUKU HE MEHEE OJTHOTO
paza B ceMecTp.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJd pa3MelieHsl Ha caite TI'Y B pasgene
«Muadopmarus 06 obpazoBaTenbHON Mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUs] H KPUTEPHUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTalluH

OK3aMeH B CEIbMOM CEMECTpe IPOBOAMUTCS B NHCbMEHHOW (opme mo Ouieram.
DK3aMEHAIMOHHBINA OUJIET COCTOUT U3 Tpex vacTel. [IpomomkurensHOCTh SK3aMeHa 1,5 Jaca.

OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUSA HpOMe)KyTO‘IHOfI arTeCTal pasMCIICHbI Ha
cahte TI'Y B pasmene «Mudopmanmus o0  oOpa3oBaTeNbHOM  TpOrpamMme) -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DJEKTPOHHBIN Y4eOHBIN KypC 110 AUCHUIUIMHE B AJIEKTPOHHOM YHHBepcuTeTe «Moodle»
- https://moodle.tsu.ru/course/view.php?id=00000

6) OueHouHBIE MaTepHalbl TEKYLIET0 KOHTPOJIS M IMPOMEKYTOUYHOM aTTeCTaluu I10
JMCITUTIIINHE.

B) [Inan ceMuHapcKuX / MPAaKTUYECKUX 3aHATUH 110 TUCIUILTHHE.

12. Ilepevyennb y4eOHOI JuTEepaTyphbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JuTEparypa:

— Bupyconorus n 6uorexnonorus: yueonuk / P.B. benoycosa, E.W. Speiruna, 1.B.
TperbsikoBa [u ap.]. — 3-¢ u3m., crep. — Cankr-IlerepOypr: Jlawp, 2022. — 220 c. — Tekcr:
anexktpoHHbi. — URL: https://e.lanbook.com/book/212738. — Pexxum noctyma: s aBTOpHU3.
MI0JIb30BaTENEH.

- Jlykanun A.B. HMuxeHepHas OMOTEXHOJOTHMS: TMPOIECCH M allapaTsl
MHUKPOOHOJIOTHYECKUX MPOU3BOICTB: yueOHoe mocooue / A.B. Jlykanun. — Mocka: UHOPA-M,
2022. — 451 c. — (Bwicmiee obOpaszoBanume: bakamaBpuar). — Tekcr: smektponHbii. — URL:
https://znanium.com/catalog/product/1860130. — Pexxum noctyma: mo momnmcKe.

— Sxynos T.P. MonekynspHas 6uorexHoyorus: yaeoHuk s By3oB / T.P. Skymos,
T.X. ®au3os. — 3-e usn., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 160 c. — TekcT: 3neKTpOHHBIH.
— URL: https://e.lanbook.com/book/179623. — Pexxum noctyna: Ajist aBTOPHU3. MOJIb30BaTEICH.

0) IOTIOTHUTEIbHAS JTUTEPATYPA

- AxumoBa C.A. buorexnosnorus: yueonoe nocoobue / C.A. Akumona, .M. @upcos.
— 2-e u3a. — Bosrorpan: Bonrorpanckuii I'AY, 2018. — 144 c. — Teker: anektponssiil. — URL:
https://e.lanbook.com/book/112369. — Pexxum moctyma: 11t aBTOPHU30BaHHBIX MMOJIb30BaTENIEH.


https://moodle.tsu.ru/course/view.php?id=00000

- Byposa T.E. Bsenenue B mnpodeccHoHanbHyIO JesTenbHOCTh. [lumieBas
ouorexHonorus: yueonoe mocooue / T.E. bypoma. — CII6: Jlans, 2018. — 160 c. — Tekcrt:
anektpoHHsli  — URL: https://e.lanbook.com/book/108329. — Pexum ngocryma: ans
ABTOPU30BAaHHBIX MOJIE30BATENICH.

- 3acna JI.®. buorexHomorus B )KUBOTHOBOJICTBE: MeToandeckue ykazanus / JI.O.
3acna, A.M. YxtBepoB. — Camapa: CamI'AY, 2019. — 27 c. — Tekct: snexkrponHsiif. — URL:
https://e.lanbook.com/book/123525. — Pexxum mocTyma: i1 aBTOPHU30BaHHBIX MMOJIb30BaTEICH.

— NpanoBa JI.A. Ilumesass O6uorexnonorus. T. 2. IlepepaboTka pacTUTEIBHOTO
ceipbsi / JILA. VBanosa, JI.U. Boiino, U.C. UBanoBa. — M.: KomocC, 2008. — 472 c.: un. —
(YueOuuku 1 ydeOHbIC TOCOOUS JIJISl CTY/IEHTOB BBICIITNX YYCOHBIX 3aBEICHUN ).

— CamunkoB A.Il. BruoTexHONIOTUSI KYJIbTHUBHPOBAHUS BOJHBIX OECIO3BOHOYHBIX:
Kypc aekuuit / mox pea. B.Jl. @enoposa. — M.: MAKC Ilpecc, 2008. — 160 c.: nn. — Teker:
anexktpoHHbid. — URL: https://znanium.com/catalog/product/348855. — Pexxum mocryma: ans
ABTOPU30BAHHBIX TOJE30BATEIICH.

B) pecypchbl cetu MHTEpHET

— OnektponHas ouommoreka HU TT'Y http://www.lib.tsu.ru/ru

— IlenTpanbpHas Hay4Has CEeIbCKOX 035 CTBCHHAS OoubMoTexa PAH
http://www.cnshb.ru/

- buorexnonorus biotechnolog.ru

- Marepuansl o  OWoraze W YCTaHOBKax I €r0  IOJYYCHUS
zorgbiogas.ru/biblioteka/kniga-o-biogaze

- MOOK «I'™O: TexHosmoruu co3JaHus 51 IIPUMEHEHHUE)
https://ru.coursera.org/learn/gmo

- «buomonekyna»  cereBoe  MHPOPMAIMOHHOE  WM3AaHWE O  OHOJOTHH
https://biomolecula.ru/

- «[ToctHayka» cereBoe nnpopmarnronsoe usnanue https://postnauka.ru/

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamMM. Bximouaet npusnoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO J0CTyIHBIE o0navynblie TexHonoruu (Google Docs, SIHaexc AuCK U T.11.).

0) UH(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTtajuor Hayunoit O6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubmmoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC KoncynbTanT cTynenrta — http://www.studentlibrary.ru/
— O6pa3oBatenpHas miaardopma FOpait — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nnpoeccruoHanbHble 6a3bl JAHHBIX (MPU HATUYUL):

—OmebiTHast 6a3a gaHHBIX «Hawmrydnmme nOCTyImHBIE TEXHOJOTUH B arpONPOMBIIUICHHOM
komruiekce» (HAT B AIIK), https://rosinformagrotech.ru/db/opytnaya-bd-nailuchshie-dostupnye-
tekhnologii-v-apk


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

—Arpobaza — 0aza [aHHBIX O CEIIbXO3TEXHHKE H  CEIbX03000pyI0BaHUH,
https://www.agrobase.ru/ 5. AGRIS (Agricultural Research Information System) - pedepatuBnas
0a3a nanHbIX, http://agris.fao.org/agris-search/index.do

—HWudopmarnmonno cnpaBounas cucrema «Koaexe» (Texakcnepr), http://www.cntd.ru/

—CnpaBounas npaBoBas cucrema KoncymnprantlIntoc, http://www.consultant.ru

— baza wmonekynspHo-renetndecknx maHHbIX National Centre of Biotechnology
Information (NCBI) http://www.ncbi.nlm.nih.gov/

- PedeparuBnas 6aza nanubix Arpukona http://www.nal.usda.gov/ag98

14. MarepuajibHO-TeXHHYECKOe 0O0ecreyeHue

Aynutopuu Juisi IPOBENECHUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

AyauTopun JUI1 TIPOBEACHHS 3aHATHH CEMHHAPCKOTO THMA, HWHIAMBUIYATbHBIX |
IPYIIIOBBIX KOHCYJIbTALUN, TEKYIETO KOHTPOJISA U IPOMEKYTOUHOM aTTECTALlUU.

[TomereHust a1 CaMOCTOSTENbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYNIOM K ceTH VHTepHET, B AJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pa3padboTunkax

HNanunoBa Enena JImMuTpueBHa, KaHAWIAT OMOJOTHYECKMX HAyK, JOIEHT Kadeapsl
(bU3HOIOTHH pACTEHUN, OMOTEXHOJIOTHH U OMOMH(DOPMATHKH.


http://www.consultant.ru/
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