[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®NO: CmupHos Cepreit
HomioCTs: 5pvo DEKTOWCTEPCTBO HAYKHU ¥ BBICHIET'O OBPA3OBAHUSI

[ata nognucanus: 10.07.2025 16:25:37

POCCUIICKOH ®EJEPAIINN

Z;g;f;ﬂ;zjggg‘;?;@gmcggﬁgogEPCKoﬁ T'OCYIAPCTBEHHBI YHUBEPCUTET»

- YTBEPXIAIO
Pykorogurens OOI1

'Hukonaesa H.E.

”29.05.2025 r-

Pabouas nporpamma AUCHUIIIUHBI

BBenenue B OMOTEXHOJIOTHIO U OMOUHIKEHEPH IO

3akperuieHa 3a
kadenpoii:

Harmpasnenue
MOATOTOBKU:

HanpasnenHocTh
(mpocub):

KBamuduxarus:

®opma 00yyeHus:

CemecTp:

3o00J10ruM ¥ PU3HOJIOTUH

06.03.01 buoJgorus

BuoJjgorusa u 3xoJiorust

bakanasp

OYHas1

7

[Iporpammy coctaBui(u):

0-p buon. nayk, npo., Ilankpywuna A.H.

Tsepsb, 2025



1. HEJIM U 3AJIAYU JUCIHHUTIJINHBI
Heau ocBoOeHNMS AUCHUNTIMHBI (MOTYJISA):

U3y4yeHHE COBPEMEHHBIX IPEJACTaBIEHUH 00 OCHOBaX OMOTEXHOJIOTMYECKUX
IIPOU3BOJICTB B Pa3IMUHbIX c(epax YeIOBEeUECKON AesITeNbHOCTH

3amaum :

1. 3y4yeHne OCHOB OpraHU3alii OMOTEXHOJOTHYECKUX ITPOU3BO/ICTB.

2. PaccMOTpeHHEe KOHKPETHBIX IPHUMEPOB  HCHOJB30BaHUSA OHOTEXHOJOTHHA B
Pa3IMYHBIX OTPACIISIX HAPOAHOIO X035 CTBA.

3. ®opMHUpOBaHUE Y CTYJEHTOB ITO3UTUBHOIO U OCO3HAHHOI'O IPEJCTABICHUS O BEAyILEH
PO OMOTEXHOJIOTHH B PEIICHUU TTI00AIBHBIX MPOOJIEM [IMBUIN3AIHH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (paznen) OI: B1.0O
TpeGoBaHus K NpeIBAPUTEIbHOI MOJATOTOBKE 00y4aIOIIErocs:

OO6mras 6uonorus

Bupyconorus

MukpoOuoorus

OcHOBBI 6M00E30MACHOCTH CHIPbS U TPOAYKIIMH

DKOJIOTHUS ¥ PAIlMOHATILHOE TTPHPOJIOTIOIB30BaHUE

OCHOBBI TECHOMUKHU U IPOTEOMUKH

JucuumInHbl (MOAYJIH) U MPAKTHKH, VIS KOTOPBIX OCBOEHUE IAHHOI THCIUIIIHHBI
(MoayJisi) He00X0AMMO KaK MpealecTBYIOLIee:

OO6mas 6uonorus

OCHOBBI OHOITHKH

[TpuponooxpanHbie OMOTEXHOIOTUN

3. OBBEM JUCHHUIIVINHBI

O0mas TpyA0eMKOCTh 3 3ET
Yacos 110 yueOHOMY TUTaHy 108

B TOM YHCJIC:

caMmocTosiTenbHast paboTa | 63

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-5.1: IIpumeHsieT coBpeMeHHBbIE MpeICcTaBIeHUsI 00 OCHOBaX COBPEMEHHOI
OHMOTEXHOJIOTHH U HaHO6I/IOTeXHOHOFI/II/I, nmpueMax reHeTHYIECKOM HWHXCHCPUHU U MOJICKYJIAPHOTO
MOJIETUPOBaHUS B IPO(ECCUOHATILHOM e TeIbHOCTH

YpoBenb |  TeopeTHUECKHE OCHOBBI OMOTEXHOJOTUN U TEHHOW MHKEHEPUHU

VYpoBeHb |  MpPUMEHSATH TEOPETUYECKHE OCHOBBI OMOTEXHOJIOTMH U T€HHON UHXEHEPUU
B PA3NUYHBIX cepax npodeccuoHanbHOMN eI TeTbHOCTH

VYpoBeHb |  MOHATUHHBIM aIapaToM COBPEMEHHOM OMOTEXHOJIOTHH U T€HHON
WH)XEHEepUn

OIIK-5.2: OuenuBaeT OMOJIOTUYECKYIO O€30MaCHOCTD MPOIYKIIMN OMOTEXHOJIOTUYECKUX U
6I/IOMe)II/IHI/IHCKI/IX IIPONU3BOACTB

VYpoBeHb |  OCHOBBI (PYHKIIMOHHPOBAHUSI OMOTEXHOJIOTMYECKHX M OMOMEIUIIMHCKIX
MIPOU3BOJICTB

VYpoBeHb |  MpUMEHATH COBPEMEHHBIE MPEJICTABICHHS 00 OCHOBaX



OMOTEXHOJIOTHYECKUX ¥ OMOMETUITMHCKUX MMPOU3BOJICTB
YpoBeHb |  MOHATHITHBIM anmapaToM OMOTEXHOJOTUYECKUX U OMOMETUIIMHCKIX
MIPOU3BOJCTB

OIIK-7.2: BeImoyiHsSIeT MOUCK ¥ aHAJIU3 UHGOPMAITNH, HCTIOIB3Ysl OCHOBHBIC CIIPABOYHBIC
CUCTEMBI U NpodeccruoHaNbHbIe 0a3bl JAHHBIX C Y4ETOM TpeOoBaHM HHPOPMALIMOHHOM
0€301acHOCTH

VYpoBeHb |  mpUHIUIBI pA0OTHI C TOUCKOBBIMU CUCTEMAMHU
YpoBeHb |  POBOIUTH MOUCK UHGOPMAITUH B TPOPECCHOHATBHBIX 0a3ax JTaHHBIX

Yposenb 1  mpuemamu paboThl U aHANIM3a HH(OPMALIUK B CIPABOYHBIX CHUCTEMaX U
npodeccuoHanbHbIX 6a3ax JaHHBIX

5. BUAbI KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

3a4€ThI | 7

6. SI3BIK IIPEIIOJIABAHUA

SI3BIK IIperogaBaHus: pyCCKUM.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUILIMHBI (MOJLY.JIST)

Bun

Ne HanmeHoBaHMe pa3jeioB U TeM
3aHATHA

Cem. | Hacos | Ilpumeuanue

Pa3nen 1. Beenenue

1.1 |IIpenMer u 3a1a4u OMOTEXHOJIOTHH. Jlek 7 4
[IpenmyrecTBa GMOTEXHOIOTUYECKUX
MIPOIIECCOB

1.2 |IIpenmert u 3a7auu OMOTEXHOJIOTHH. IIp 7 6
[IpenmymiecTBa OHOTEXHOIOTHUECKUX
IPOIIECCOB

1.3 |IIpenmer u 3a1auu OUOTEXHOJIOTHH. Cp 7 20
[IpenmyrecTBa GMOTEXHOIOTUYECKUX
MIPOIIECCOB

Pa3znen 2. CoBpeMeHHass OMOTEXHOIOTHS

2.1 [CoBpemeHHbIE METObI, UCIIOIB3YEMBIC B Jlex 7 4
OMOTEXHOJIOTMYECKHX MPOU3BOJCTBAX

2.2 |CoBpeMeHHbIE METO/IbI, UCIIOJIb3YEMBbIE B IIp 7 12
OMOTEXHOJIOTMYECKHX MPOU3BOJCTBAX

2.3 |CoBpemeHHbIE METOIbI, UCIIOIB3YEMBIC B Cp 7 17
OMOTEXHOJIOTMYECKHX MPOU3BOJCTBAX

Paznen 3. Hanpasiienust OMOTEXHOIOTUH

3.1 | OcHOBHBIE HampaBJICHUS] COBPEMEHHOU Jlex 7 4
OMOTEXHOJIOTMH U BO3MOKHOCTH UX
MPAKTUYECKOr0 MPUMEHEHHUS

3.2 | OCHOBHBIE HaNpaBJIEHUS! COBPEMEHHOU IIp 7 7
OMOTEXHOJIOTUU U BO3MOKHOCTH MX
MPAKTUYECKOTO IPUMEHEHUS




3.3

OCHOBHBIE HaIIPABJICHHUS COBPEMEHHOU Cp 7 11
OMOTEXHOJIOTHH U BO3MOXKHOCTH MX
NPaKTUIECKOTO IPUMEHEHUS

Paznen 4. IlepcriekTUBB OMOTEXHOJIOTUN

4.1

[TepcneKTHBBI pa3BUTHSI OCHOBHBIX Jlex 7 3
HarpasiieHul Ouorexnosoruu B Poccuu u 3a
pyoexom

4.2

IlepcniekTUBBI pa3BUTUS OCHOBHBIX IIp 7 3)
HarpasieHuii Ouorexnonoruu B Poccuu u 3a
py6exxoM

4.3

[TepcnekTUBBI pa3BUTHSI OCHOBHBIX Cp 7 15
HarpasiieHu# Ouorexnosoruu B Poccuu u 3a
pyoexom

Crnmcok 00pa3oBaTe/IbHbIX TEXHOJIOT Uil

JuckyccruonHble TeXHOMOrHH ((hopyMm, CUMIIO3UYM, Je0aThl, aKBapUyMHasl TUCKYCCHS,
NaHeJbHAs JUCKYCCUs, KPYTJIbIN CTON, (DacHIMTHPOBAHHAS U T.J.)

2 |Hudopmannonnsie (udpoBbie) TEXHOIOTHH

3 | AKTUBHOE CITyIIIaHHE

8. OHEHOYHBIE MATEPHAJIbI JJI51 IIPOBEJEHWA TEKYIIEA "
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OueHo4HbIe MaTepHAJIbI IJIS1 IPOBEJACHHUS TEKYyLIeH aTTecTaAluu

[TprMepbl OLIEHOYHBIX MaTEPUAIIOB ISl TPOBEACHUS TEKYIIEH aTTeCTalli MPUBEIAECHBI B

ITpunoxxennn 1

8.2. OneHo4ynbie MaTepuaJIbl JJIsl IPOBEACHHUS NIPOMEKYTOYHOM aTTeCTalluu

IIpuMepsl OLIEHOYHBIX MATEPUAIIOB JJIS IPOBEACHUS IPOMEKYTOUYHOM aTTECTaluU

npuseneHsl B [Ipunoxenun 1

8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

Cwmotpu I[Ipunoxenne 2

9. YYHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHE

JUCIHUIIVIMHBI (MO Y JIS)
PexoMennyemas ureparypa
OcHoBHast
Iudp Jlureparypa
JI.1.1 | JIykanun, MHxkeHepHas OMOTEXHOJIOTHS: MPOLIECCHI U anmapaTbl MUKPOOHOIOTMYECKIX

npou3BocTB, MockBa: OOO "Hayuno-uzaarensckuii nearp MHO®PA-M", 2024, ISBN:
978-5-16-019814-9,
URL.: https://znanium.ru/catalog/document?id=441742




JlonoaHuTeAbHAS

HIndgp Jlutreparypa

JI.2.1 |AB3aeB, UnbpuueBa, bakynuna, J/lanaesa, OnelinukoBa, JIe6eaes, ['ypees, HeTécos,
Aradonos, buorexnonorus. [IpakTuKym 10 KyJbTUBUPOBAHHIO KJIETOUYHBIX KYJIBTYD,

Mocksa: OOO "Hayuno-uznarensckuii nentp MHOPA-M", 2024, ISBN: 978-5-16-
015953-9,

URL.: https://znanium.com/catalog/document?id=431935

JI.2.2 |, Bupycomnorus, uMmmyHoorus u 6norexuosorus, Bonrorpaa: ®I'6OY BITO
Bonrorpanckuii rocynapcTBeHHbIN arpapHbiii yausepeuret, 2021, ISBN:
URL.: https://znanium.com/catalog/document?id=419330

Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH ""UHTepHeT"

D1 |Bsenenue B GMOTEXHOJIOTHIO M OHOMHKeHepuio:  http://www.genetika.ru/journal/

D2 |BBemenue B OMOTEXHOJIOTHIO M OnonmXeHeputo:  https://www.fbras.ru/

D3 |Bsexmenue B OuotexHosoruio u ononmxkeneputo: https://biorosinfo.ru/

IlepeyeHb nporpaMMHOro odecrnedeHust

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome

AWM

WinDjView

COBpeMeHHbIe HpO(l)CCCI/IOHaJIBHbIe 0a3mbl JAHHBIX U I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbIC
CUCTEMBbI

9BbC «ZNANIUM.COM»

9BbC «(IOPAUT»

OBbC «YHuBepcuterckas OMOIMOTEKA OHIIANH

SBC IPRbooks

9BC «Jlaab»

o o B W N -

ObC TeI'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOY JIS)

Ayaur-1 Oobopynosanue

5-204  [xommbroTEpHl, yueOHas MeOenb

11. METOJAUYECKHUE MATEPHAJIBI VIS OBYYAIOLUXCSI IO OCBOEHUIO
JUCHMUIIIAHBI

Meronnueckue ykazaHusl U MaTepuaisl IpuBeneHs! B [Ipunoxenun 2

MNPUJIOKEHMUE 1



5. OHEHOYHBIE MATEPHUAJIbI JJISI TIPOBEJAEHUS TEKYIIEW U ITIPOMEXYTOYHOM

ATTECTAIIMA

5.2. OnleHOYHbIE MATEPHAJIbI IJIs1 MPOBEAEHHSI MPOMEKYTOYHOMH aTTecTaluu (MpuMepbl)

Bonpocs! 1/ NOATOTOBKH K 3a4eTy

1. TIIpenmert u 3agaun OnoTexHONOTHH. CBS3b OHOTEXHOJIOTHH C PYIrHUMH (HyHAaMEHTAaIbHBIMH HAYKaMH U MIPHUKIIaTHBIMU

OTpaciIAMH.

2. TIpeumymiecTBa OHOTEXHOJIOTHUYECKHX MPOIeccoB. OCOOCHHOCTH OHOTEXHOJIOTHYECKOW CHCTEMBI IIPOU3BOJICTBA LIEJIEBBIX

IIPOJIYKTOB.

Hcrounukn CBIPBA B OHOTEXHOJIOTHYECKOM IIPOU3BOJCTBE.

CocTaB U METO/IbI IPUTOTOBIICHHUS ITUTATEIBHBIX CYOCTPaTOB.

NG~ w

TCXHOJIOTHU.

MeTOI[LI MOJYYCHHUS MPOMBIINUICHHBIX IITAMMOB MUKPOOPTaHU3MOB.

Kpatkas uctopus pa3BUTHS U HAyYHBIE IPEANIOCHUIKHA CTAHOBIICHUS! COBPEMEHHON OHOTEXHOIOTUH.
OcCHOBHBIE 3Tarbl OHOTEXHOJIOTMYECKOTO MTPOU3BOJICTBA, UX KpaTKasi XapaKTepHCTHKA.

9. HmmoOmnu3oBaHHEIE PepMeHTHI. OONacTH NTPUMEHEHHS HMMOOIN30BaHHBIX (PepMEHTOB.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Knerounas HWHXXCHEpUs. O6nactu MIPUMCHCHUA.

BuoTexHOMOTHs M TTOJTydeHHe HOBBIX IUIIEBBIX IPOAYKTOB.
BuotexHoorus B 3HEpPreTHKE.

BuoTtexHONMOTHS B METULIMHE U 3PaBOOXPAHEHUH.
buoTtexnomorus u oxpaHa OKpyKaroIei cpeabl.

[lepcnieKTHBBI pa3BUTHSI OCHOBHBIX HANPABJICHUH OMOTEXHOJIOTHH.

BHOTEeXHONOTHS B Pa3BUTHHU CEIBCKOXO3SHCTBEHHOTO PON3BO/ICTBA.
PazpaboTku B 00651acTH paCTEHHEBOACTBA TPAHCTEHHBIX arPOKYJIBTYP.
Pa3paboTku OMOJIOTHYECKUX CPEJICTB 3alUThI PACTCHUH, OaKTepHAaTIbHBIX YI0OpPCHUI.
Cosznanue 3¢ (eKTUBHBIX KOPMOBBIX IPENapaTOB U3 PACTUTEIILHON, MUKPOOHOH OMOMACChl M OTXOJI0B CEITLCKOTO X035 CTRA.

MeTOI[I)I OYUCTKHU LEJIICBBIX IPOAYKTOB, BBICYHIINBAHUE, PA3PYHICHUE KIIETOK, CTCpUIIU3aliUsd, IPUMEHCHUC MeM6paHHOI>1

Bo3MoxxHBIE OTTACHOCTH TIPUMCHCHU S TeHETUICCKOM WHXXCHCPHUH, OTUICCKUE U IOPUINICCKUEC aCIICKThI.

5.1. OueHo4YHBIe MaTepHAJIBI 1JIsl IPOBeAeHUs TeKylleil aTTecTanuy (IpuMephbI)

0MO0OBEKTOB SIBIISIIOTCS:

. Kpurepun
Ne IIpaBuibHbIH 0TBET purep
Copep:xanue Bonpoca/3afaHus OLlEHMBAHUS
n/n (kJ1I04) .
3aMaHui
1. [Mumenso 1 GU3NIECKUX U XUMHUYIECKAX MYyTareHOB B KIIETKE JTHK BLINOJIHEHO — OTBETH!

COBITAJIAfOT C
MPaBUIILHBIMU
O0TBEeTaMH (KITI0UaMH).

He BbINOJIHEHO —
OTBETHI HE COBIAJIAIOT
C HpaBI/IHBHBIMI/I

a) mocjenoBaTeabHoCcTH HyKJIeoTHa0B JTHK

a) IHK
6) pubocoma
2. |AKTHBHBIN ui, IPUMEHSIEMbII pu O4YKCTKE CTOKOB|[IPUPOJHBIA KOMIUIEKC
OHOTEXHOJIOTMYECKHUX MPOU3BOACTB - ITO: MHUKPOOPTaHU3MOB
) copOeHT;
0) NpUPOIHBII KOMIIEKC MUKPOOPTaHN3MOB
3. [YcraHoBHTE COOTBETCTBUE MEXKAY TEXHOJIOTHEH U €€ TeHHAs! HHXCHEPHS - METOJ
XapaKTepPUCTHUKOIL: CO3/1aHMs PeKOMOMHAHTHBIX
TexHoorust IXapakTepucTuKa wiu rubpunneix JJTHK;
KJIETOYHAs! MH)KEHEPHSI -
1.I'ennast un>xeHepus 2) METOJ] OCHOBAH Ha BBIJCICHUN
N METOJI OCHOBaH Ha
2.KnerouHas uHXXeHEpUsT |1 KyJIbTUBUPOBAHUM TKaHEU U
BBIZICJIEHUU U
KJIETOK BBICIINX OPTaHU3MOB .
KyJIbTUBUPOBAaHUU TKaHEU U
0) MeTO1 CO3aHMs
KIIETOK
[PEKOMOMHAHTHBIX WJIM THOPHIHBIX
BBICIIUX OPTaHU3MOB
JTHK
4 [[ToHsTHE «IHMIIKHAE KOHIBD) MPUMEHUTEIHHO K TeHETHIECKOMH KOMIJIEMEHTapHOCTh
MH)KEHEPUH OTPakaeT: HYKJICOTHIHBIX
a) KOMIIJIEMEHTAPHOCTH HYKJIEOTHIHBIX MOCJIeA0BaTeIbHOCT il [TOCIIeI0BATENbHOCTEH
BeKTOpa BeKTOpa
0) pearupoBanue Apyr ¢ aApyrom SH-rpymm ¢ o6pa3oBanueM
mcynbUIHBIX CBSI3EH
|5 |Aykcunbl — TepMuH, IO KOTOPBIM OOBEIMHSAIOTCS CTICIU(PUYECKHEe  [pACTUTENIFHBIX TKaHEH
CTUMYJIATOPBI POCTA, UCIOIb3yEMbIE B KII€TOUHON HHKEHEPHH:
a) pacTHTEJIbHBIX TKaHeH
0) 'KHBOTHBIX TKaHEH
6  [Llenb cekBEeHNPOBAaHUS TEHOMA — YCTAaHOBIJICHHE! [OCIEe10BATENBHOCTU

HykineotunoB JTHK

O0TBEeTaMH (KITI0UaMH).




0) n3MeHeHUsT MeTabomm3mMa

7 |OmnpenenuTe MoCaeI0BaTeAbHOCTD CTa Ui OMOTEXHOIOTHYECKOTO [TOrOTOBKA MPOIYLIEHTA U
[poruecca: CBIPBS — (PepMEHTAIHS —
DepmeHTaIHs BBIJCIICHHEC U OYUCTKA
[MoxroToBka NpoIyNEeHTa U CHIPHS [[EJIEBOTO MTPOAYKTa
BrieneHne u 09UCTKA [IENEBOTO MPOAYKTa
8  |ducuuruinHa, UCTIONB3YIOIIAs BO3MOXHOCTH CO3JIAaHHS HOBBIX <OKHBBIX [OMOTEXHOJIOTHUS
OpraHU3MOBY C TIOJIE3HBIMH YEJIOBEKY CBOMCTBAMH.
O [PKuBoTHBIE, pacTeHUs, MUKPOOPTAaHU3MbI, BUPYChI, FTeHETHYECKas TpaHCTE€HHbIE OPTaHU3MBI
[IporpaMMa KOTOPBIX U3MEHEHA C UCIIOJIb30BAHUEM METOJIOB T€HHOM  |/TeHeTHYEeCKH
MHKEHEPUU — 3TO MO TU(UITMPOBAHHBIC
oprannzMer(I'MO)
10 [AHxeHepHast SH3UMOJOTHSL: OMOTEXHOJOTHUECKHE
a) METOJ, OCHOBAHHBIN Ha BBIICTICHUH U KYJIbTUBUPOBAHUH TKAHEH U [IPOIIECCHI C
KJICTOK BBICIIHX OPTaHU3MOB ICII0JIb30BAHHEM
0) OMoTEXHOI0TMYeCKHe IPOLECCHI C UCIO0JIb30BAHMEM KaTaTATHICCKOTO ICHCTBUS
KATaJUTHYeCKOro JAeiicTBUs ()epPMEHTOB, BbIIeJIEHHBIX H3 COCTaBa [(DEpPMEHTOB, BBIICIICHHBIX U3
OHOJIOrMYECKHX CHCTEM cocTaBa OMOJIOTHYECKUX
cricTeM
11 [YcraHOBHTE COOTBETCTBHE MEKAY METOIAMH OMOTEXHOJIOTHH U UX MHKPOOHOIIOTHIECKUH

mpuMepamu:

Mertonp! 6notexHonorun |[Ipumepsr

1. MUKPOOUOIOTHYCCKHIA
CUHTE3
2. TeHHAas! UHKCHEPUA

a) 6€JIKOBO-BUTaMUHHBIE
[KOHIICHTPAThI
0) denoBedecKUit HHCYINH

CHTE3 - OEJIKOBO-
BUTAMHHHBIC KOHIICHTPATHI,
FCHHAs MHXCHEPHUS -
4UEIIOBEYECKUI UHCYJIUH




MMPUJIOKEHHUE 2

8. METOJUYECKHUE MATEPHAJIBI JUISI OBYYAIOIINXCSA 11O OCBOEHUIO JIMCHUTIIMHbI

1. CopnepxkaHue TUCHUTIIHHBI.
2. Mertoanyeckue MaTepuaibl IJs padoThl HA MPAKTHYECKUX 3aHATHSAX.
3. Meroanyeckne MaTepHaibl IJIs CAMOCTOSITETbHON PadoThI.
4. Tpe6oBaHue K peHTHHI-KOHTPOJIIO.
1. Conep:xaHue THCHMIIUHBI
1. Xapaxrtepucrrka OCHOBHBIX HAIlPaBICHWH HCIIONB30BAHMSA KYJIBTYpPhl ~H30JMPOBAHHBIX KJIETOK M TKAHEH B
OGHOTEXHOJIOTHH.

19.
20.

21,
22.

2. MeTtoauueckue MaTepuaJibl AJi paﬁOTBI HA MPAKTHYECCKUX 3AHATUAX

pa3

MOAPA3YMEBAKOT MHAWUBUAYAJIbHOC BbIIIOJTHCHUC SaZ[aHI/Iﬁ Ha OCHOBEC BLI6paHHOl"O Martepuajia 1js aHaJiu3a.

3. MeTroanyeckue MaTEPHAIBI IJIsI CAMOCTOSATEIbHOMH PadoThI

pac

COOTBCTCTBYIOIIIUM TEMAM.

3aIrn

3amnucy Hy)KHO BECTH aKKypaTHO, YTOOBI ITPH OBTOPEHUH MPOMIEHHOTO MaTepraia B HUX JIETKO MOKHO OBLIO pa3oOpaThcs. B
TETPaN JIOJDKHBI OBITH OCTABIICHBI TIOJIS TS IOMIOJTHEHUH M 3aMEYaHHH.

CITeIYIOMIEMY Pa3ZeTy MOKHO TTOCIIE TOT0, KaK IPEIIeCTBYIONIMI MaTepHal IOHAT U YCBOCH. B 3aTpyTHUTEIBHBIX CIydasx,
BCTPEYAIOIIMXCS IPH U3YUSHNH Kypca, HeOOXO0ANMO 00paTUTHCS 3a KOHCYJIbTalMel K IPEToAaBaTelio.

4. Tpe6oBaHNS K PeHTHHI-KOHTPOJIIO

. Tpchr CHHBIC KHUBOTHBIC, Npoaylurpyronme OHOIOrMYECKH AKTHUBHBIC BCIICCTBA MCTUITHHCKOI'O 1

2. BO3MO>XHOCTH HCIIONB30BaHUS KAJUTYCHON TKaHU B OGHOTEXHOJIOTUH.

3. OCHOBHBIE THITHI MOp(OTeHe3a B KyIbTYpe KaLTyCHBIX TKAHEH.

4. ITony4eHne NepBUYHBIX METAOOIHMTOB B MICKYCCTBEHHBIX YCTIOBUSAX (hepMeHTaLHH.
5. Tlomydenne BTOPHYHBIX METAOOIUTOB B MCKYCCTBECHHBIX YCIIOBISIX (DepMEHTAIIHH.
6. KitoHassbHoe MUKpOpa3MHOKEHHE PACTCHUH.

7. ITyTn 0300pOBIIEHHS TOCATOYHOTO PACTHTEIHHOTO MaTepraia OT BUPYCOB.

TEXHOJIOTHYECKOTO HA3HAUCHHSI.
9. Coznanue pa3HbIX THIIOB TPAHCTEHHBIX )KUBOTHBIX.
10. KiroHmpoBaHue )KHBOTHBIX.
11. BroTexHOMOTHYECKHEe METO/IbI MOJTyYCHHUSI HOBBIX BaKIIMHHBIX IIPETIapATOB.
12. Tlomy4eHne GepMEHTHBIX IPENapaToB HA OCHOBE KyJIbTUBUPOBAHHS MUKPOOPTaHU3MOB.
13. BbuoTexHONOTHS MPOU3BOICTBA OMOTa3a.
14. Brora3oBble YCTAaHOBKH U X TEXHHKO-3KOHOMHYECKHE IIOKA3ATENN.
15. BroTexHONOrHYECKHE METOBI TOBBIICHHUS (POTOCHHTETHYIECKON MPOAYKTHBHOCTH PACTEHHH.
16. BuotexHonorus u 6n06e30MaCHOCTb.
17. CymHOCTb FeHeTHUECKOTO PUCKa M BO3MOKHO OITACHOCTH BTEHETHYECKOH HHKEHEPHH.
18. Kpurepun 1 nokazarenan 6M00€301aCHOCTH B OMOTEXHOJIOTUH.
3aKOHBI, TOCTAHOBJICHHS [IPABUTENIHLCTBA U IPYTHE HOPMATHBHO-TIPABOBBIE aKThI, MPHHsTHE B PO B 001act
OUOTEXHOJIOTUH, TeHHO-UHXEHEPHO! eATeIbHOCTH U OM00E301acHOCTH.
[TpoOmeMbl ¥ NEPCIEKTUBBI HCIIOIb30BAHMUSI TEHETHYECKH MOAN(PUIIMPOBAHHBIX CEJIbCKOXO3HCTBEHHBIX PACTEHHH.
[TpoOmeMbl ¥ NEPCIEKTUBBI KCIIOIb30BaHUSI TEHETHYECKH MOIM(UIIMPOBAHHBIX CENIbCKOXO03HCTBEHHBIX KUBOTHBIX.
Menuko-061onoruueckas OleHKa MUIIEBON MPOAYKIHMH, TOTyYEHHON U3 FeHETHYECKH MOTU(DUIIMPOBAHHBIX
MCTOYHHUKOB.
23. buotexHosorust ¥ €€ poJib B pa3BUTHH OOLIIECTRA.
24. OcoOeHHOCTH OpPraHU3aH OHOTEXHOIOTHIECKOTO IPOU3BOICTBA.
25. MuKpOOHOJIOTHIECKHI CHHTE3 U TpaHC(HOpMAIIHSL.
26. BHOreoTeXHOIOrs METAJLJIOB.
27. VIcKkycCTBeHHBIE NPOIYKTHI IINTAHUS.
28. TlepcrieKTHBBI pa3BUTHS COBPEMEHHOM OMOTEXHOJIOTHH.

HpaKTI/I‘IeCKI/Ie pa60T1)1 10 JUCHUIIIIMHEC BKJIIIOYAKOT Ha6op 3aI[aHI/II7I, KOTOPBIC BBIMOJHAOTCA C HCIOJB30BAHUEM
JIMYHBIX TPUKIAAHBIX IIPOTrpaMM. HOI[FOTOBKa BKJIIOUAC€T 3HAHUEC MaTcpualia H@KL[I/IFI, MpPaKTUICCKUEC pa6OTI)I

CamocTosATelbHOE W3yYEHHE IpeaMeTa pPEKOMEHIYETCS IIPOBOAWUTH B CICAYIOIIEM

HOpsAKe:

1.0O3HaKOMHTBCS C OCHOBHOM JINTEPATYPOii 10 KypCy, C MaTepHaIaMH JISKIIIH;

2. YCBOHUTH COOTBETCTBYIOIIE JTAaHHOW TEME pa3/enbl U3 PEKOMEHIYeMBIX Y4eOHHKOB M Y4eOHBIX HOCOOMIA, COCTaBHUTH
IIMPEHHBIN TUTaH W3JI0KEHUS MaTepHalia 110 TEME;

3. llenecoobpasHo miist Oosiee AETAIBHOTO H3YUSHHS MaTepHalla 03HAKOMHUTBCS C OOIIEI0CTYTHONH HOBOH JIMTEpaTypOit 1o

4. B mporiecce caMoCTOSTeNbHON pabOThI HaJ y4eOHBIM MaTepHaIoM PEKOMEHIYETCS COCTaBHTh KOHCIIEKT, TJe KPaTKO
MCaTh OCHOBHBIC IIOJIOKEHHUS M3y4aeMOI TEeMBI, OTHOCSIINECS K Hel pacuéTHble (OpMyIbl, TPa(UKH, PUCYHKH, CXEMBL.

5. Tlocne ycBoeHus MaTepraia HeOOXOIMMO OTBETHUTH HA BOIIPOCHI IIsI CAaMOIIPOBepKH. [lepexoanTs K

Mopysn | Tembl I Buasi padot BaJuibl

4 cemecTp




I moayns Brenenne IIpakTuueckue 10

ITpoBepounbie 15

CoBpeMeHHas OMOTEXHOJIOTHS IIpakTuueckue 10

ITpoBepounbie 15

Hroro: 50

IT moayan Hamnpasnenust 6MOTEXHOJIOTHU IIpakTrdeckue 10

[IpoBepounsie 15

[epcriekTHBBI GHOTEXHOJIOTUU ITpakTiueckne 10

[IpoBepounsie 15

Hroro: 50

Bceero: 100
MNPUJIOKEHHUE 3

9. CBeeHusi 00 00HOBJIEHMH padoyveli MPOrpaMMBbI JMCHUIIIMHBI (MM MOXYJIS)

Ne OO0HoBJIeHHBIH pa3fen padoyei Onucanne BHeCEHHBIX PexBM3UTHI JOKYMEHTA,
ILII. MPOrpaMMbl JHCHUILIMHBI H3MeHeHMId YTBepAUBILEro H3MeHeHHs
1.

Blwn




