degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: Buotexnonorust pacteHuit
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.C. IIbIpcuKOB, KaH/I. C.-X. HAYK

[Iporpamma obcyxieHa Ha 3aceflaHuu IIeHTpa 00pa30BaTeNbHBIX MporpaMM DOU3TEX-IITKOJIbI OMOIOTHYECKON U
MeauimHckor ¢usuku 04.07.2023



AHHOTANMA

Kypc oxBarpiBaeT TpHOOpETEHHWE TEOPETUYSCKUX 3HAHWW W TPAKTUYECKUX HABBIKOB IMPUMEHEHUS
MHUKPOOPTaHU3MOB B OHOTEXHOJOTMYECKUX TMpoIleccaX TMpH TMPOU3BOJACTBE PAa3IUYHBIX MPErnaparoB
CENBhCKOXO3SHCTBEHHOTO Ha3HAYCHM S, TepePabOTKU MPOAYKIINY PACTCHUEBOICTBA U dKUBOTHOBOJICTBA, pa0OTHI
COBPEMEHHOTO OHOTEXHOJIOTHYeCKOro obopynoBanus. [IpuMeHeHue (epMEHTHBIX MpenapaTtoB U JIPYTUX
COCIIMHEHUH, TONyYEHHBIX OHOTEXHOJIOTHYECKUM CIOCOO0OM OyldeT CrocoOCTBOBAaTh ONTHUMU3AIUU U
WHTCHCU(UKAIUN TEXHOJIOTUYECCKUX MPOIECCOB IMPOU3BOJICTBA B CEILCKOM Xo3siicTBe. CTymeHT mocie
OCBOCHMS Kypca OyaeTr MmoHMMarh (hyHIaMEHTaJIbHBIC IMOHSATHS, 3aKOHBI, MpaBWIa CEIhCKOXO3SMCTBEHHON
OMOTEXHOJIOTUH U €€ CBSI3b C JJPyTUMH HayKaMu.

1. lean u 3apa4n

Heap AucHUNIHHBI
- TpUOOpETEeHHE TEOPETHYECKUX 3HAHWH W (OPMHPOBAHWE HABBHIKOB W yMEHWUH B oOlacTu
COBPEMEHHOM CEITbCKOX035HCTBEHHON OMOTEXHOJIOTHH.

3agauu AUCUMIIHHBI
- OCBOCHHE CTYJCHTaMU OCHOBHBIX METOAOB U MPUEMOB MOTYUCHHUS MUKPOOHOIOTUIECKUX MPENapaToB
JUTSL 3aIlUThl PACTEHUI OT OOJe3HEel W BpeAMTeNel, OaKTepHalbHBIX YIOOpPEHHI, PETYISITOPOB pOCTa
pacTeHui, LEHHBIX KOPMOBBIX J00aBOK M OHOJIOTWYECKH AKTUBHBIX BEIIECTB MJISI IOBBILICHHUS
IIPONYKTUBHOCTH KUBOTHOBOJICTBA;

- INPUMCHEHUEC MCTOIOB CEIbCKOXO3IMCTBEHHON OMOTEXHOJOTHUH AT TIOJIYyY€HUSA HOBBIX 3HAaHUU B
00JIACTH KUBBIX CHUCTECM,

- OKa3aHWE€ KOHCYJNbTallud M IOMOIIM CTyIEHTaM B IPOBEIECHHUH COOCTBEHHBIX TEOPETUYECKHX M
AKCTICPUMEHTAILHBIX UCCIICIOBAHMI B 00JIACTH CEIHCKOXO3IHCTBEHHON OMOTEXHOIOTHH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHOBaHIEe KOMIIETEHIIUNA WNHuKaTopsl JOCTUKEHUS KOMIIETEHIUN
OIIK-2 Crniocobe ucnonb3oBarh coBpemennsie |OITK-2.1 CrnocobGen IPUMEHATh COBPEMEHHBIE
HHq)OpMaHHOHHLIe TECXHOJIOTUHU U BBIYUCIIUTCIIBHYO TCXHHUKY U CCPBUCBI CCTHU I/IHTepHeT B

[pPOrpaMMHBIE CPECTBA NIPH PELICHUH 3a1a4  |00nactu (cdepe) mpodeccHoHantbHON NesATeIbHOCTH

po(eCCUOHANBHOM IEATENBHOCTH, coOmonas  |OI1K-2.3 3HaeT OCHOBHBIE TpeOOBaHHUsS MH(POPMALMOHHOMN
TpeboBaHus HHPOPMAIIMOHHON 0E30MaCHOCTH  |Ge30MaCHOCTH

[1K-1 CriocoGeH mIaHMpoBaTh U NPOBOIANTH [MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM MaTEMaTUYCCKUX NUCUUIINH

npeaMeTHoi obnactu) u (win) reopernyeckue |[MK-1.3  Buageer MeTogamMu  HaOIOAEHMS, OIMCAHUS,
(aHaMTUYECKHE U UMUTAITMOHHEIE) uaeHTH(OUKAIIN u Hay4HOM knaccudukanuu
HCCJICIOBAHUS OHOJIOTHUECKUX 00BEKTOB

IMK-3.1 3naer npuHIOHMILEI PabOTHI M JHANa3oHbl pabounx
[1K-3 CriocoGeH BLIOMPATh ¥ IPUMEHSTH apamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000py/IOBaHUS

HOAXOAAIIEE 000PYNOBAHKUE, MHCTPYMEHTBI M [IK-3.2 3maer o00MacTH® ©W KPUTEPUH TNPUMEHUMOCTH
METO/BI UCCIIEA0BAHUN I peuieHus 3aga4 B HMCIIOJIb3YCMbIX  TCOPETHYCCKHMX MOJAXOJAOB M  YMCHHEC
n30paHHON MTPEIMETHOM 00IacTH OIICHWBATh TOYHOCTh TPUONMKCHHBIX  aHATUTHICCKUX
METOJ0B BBIYUCIICHUN

3. IlepedeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHsI O JUCHHUILIAHE (MOLYJII0)
B pe3ynbrare 0CBOCHHS AUCIUILTHHBI 00yYaIOIINECs TOIKHBI
3HATE:
- (yHIaMeHTaIbHbBIC TOHATHS, 3AKOHBI U TIPaBHJIA CEIbCKOXO3IHCTBEHHON OMOTEXHOIOTHH;
- 3aJ1a4M CEIbCKOXO3AHCTBCHHON OMOTEXHOJIOTHH U €€ CBA3b C IPYTHMMHU HAyKaMU;
- NOPUHIMAIBL PabOThl COBPEMEHHOTO O0OpYIOBaHHs TMPHUMEHIEMOTO B CEJIbCKOXO3SHCTBEHHOM
OMOTEXHOJIOTUH.
YMETh:




- a0CTparupoBarbCsi OT HECYHNIECTBEHHOTO IIPH MOACIHPOBAHHU PEAJbHBIX OWOJOTMYECKHX
MPOLIECCOB;

- MOJIB30BAThCSl CBOMMH 3HAHUSAMH JUIS pelleHHs (yHIaMEHTANbHBIX W MPUKIAIHBIX 3a/1ad
CEJILCKOXO3AMCTBEHHOI OMOTEXHOJIOTHH;

- TPUMEHATh METOJBI, UCTIONB3YEMbIE B CEIbCKOXO3SICTBEHHOW OMOTEXHOJIOTUH M CaMOCTOSTEIBHO
OCBaMBaTh HOBBIE PeCypCHI (HayyHbIe 0a3bl JaHHBIX CTATE) U SKCIEPHUMEHTAIbHbBIE METO/IbI;

- JleNiaTh Ka4eCTBEHHBIC BBIBOJIBI IPH MEPEXO/IE K MPEASITbHBIM YCIOBUSIM B N3y4aeMBbIX MpoliemMax;

- OCBaMBaTh HOBBIE IpPEIMETHBbIC OO0JIACTH, TEOPETHUYECKHE IOAXOABI M JKCIEPUMEHTAJIbHBIC
METOJIMKH;

- ONpeneJATh aKTYaJIbHOCTh LIeJIeH U 33/1a4 ¥ IPAKTHUECKYI0 3HAYMMOCTh HCCIIEA0BAHNS;

- TPOBOIUTH aHAJH3 PE3YJIBTATOB M METOJMYECKOTO OIBITA UCCIECIOBAHHUS PUMEHUTEIBHO K OOIIEH
(dbyHIaMeHTaNbHOM pobiemMe B M30paHHO 00J1acTH;

- paborarb Ha COBPEMEHHOM, B TOM YHUCJIC U YHUKAJILHOM OHMOTEXHOJIOTHYECKOM 000pPYy/I0BaHUH;

- 3 (EeKTUBHO HCHONB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJOTMH M KOMIIBIOTEPHYIO TEXHUKY IS
TOCTIKCHUST HEOOXOIUMBIX TEOPETUICCKHUX U TPUKIIAJTHBIX PE3YJIBTAaTOB.

BJIAJIETh:

HaBBIKAMH OCBOCHHS OOJIBILIOT0 00beMa HH(OPMAIIHH;

HaBBIKAMHU CaMOCTOSITENILHOW PabOThI ¢ OMOTEXHOIOTUIECKIM 000py/TIOBaHHEM;

- HaBBIKAMH TPaMOTHOH 00pabOTKM pEe3yJabTaTOB OIBITA M CONOCTABICHHS C TEOPETUYECKUMH
JaHHBIMHU;

- TPaKTUKOM MCCIICOBAHUS M PEIICHUS TEOPETHUCCKHUX M MPHUKIIAIHBIX 33]a4 CEIbCKOXO3SIHCTBEHHON
OHMOTEXHOJIOTHH;

- HaBBIKAMH TEOPETUYECKOTO aHalM3a 337ad MHUKPOOMOIOTHUHM, OMOXUMHHU, IIMTOJIOTUH H
MOJICKYJISIDHOM ~ OMOJIOTMH, CBSI3aHHBIX C M3YYCHHEM CBOMCTB OHOJIOTMYECKMX CHCTEM Ha
MOJIEKYJISIPHOM U CyOKJIETOYHOM YPOBHSIX CTPYKTYPHOW OpraHU3aIlHH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 BBenenne B CENBCKOXO3SHCTBEHHYIO 3 3 3
OMOTEXHOJIOTHIO
2 MukpoOHast OMOTEXHOIOTHS 3 3 8
3 CriocoObl ¥ CHUCTEMBI KYJIETHBHUPOBAHUS 3 3 3
MHUKpPOOPTaHU3MOB
[TpousBoncTBO u MPOMBIIIICHHOE
4 WCIONB30BaHUE (PEPMEHTOB B CEIBCKOM 3 3 8
XO35IUCTBE
5 Buorexnonornyeckue METOJIBI 3 3 3
BBIJICJICHHS TIPOAYKTOB METa00IM3Ma
6 buorexHonorus MPOM3BOJICTBA 3 3 7
CEJIbCKOXO3SUCTBEHHOM MPOTYKITUH
7 Texnonorus MpON3BOJCTBA HANUTKOB M 3 3 7
caxapo3aMeHHTeNeH
8 buorexHonorus B 3k0JI0ruu 3 3 7
9 Krnerounas v TkaHeBasi OMOTEXHOJIOTHS B 3 3 7
pacTeHUEBOJICTBE
10 Texnuka BBeJCHHS B _ KyIsTypy W 3 3 7
KyJIBTHBHPOBAHUE KIIETOK in Vitro
Uroro yacos 30 30 75




IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 6 (Becennuit)
1. BBeneHne B CeNbCKOXO3SICTBEHHYIO OMOTEXHOIOTHIO

Lemn, 3amaun, OCHOBHBIC  OHOJOTHYCCKHE  OOBCKTHI  OmoTexHojgormH. (OCOOCHHOCTH
OMOTEXHOJIOTUIECKOTO Mpoliecca.

2. MukpoOHasi OMOTEXHOJIOTHs

buonornveckrie 00beKTHI W MeTOAbl OuwoTexHonoruu. [lombop ¢GopM MHUKPOOPraHHU3MOB C
3aJaHHBIMH CBOWCTBaMHU.

3. CriocoObl ¥ CUCTEMBI KYJIFTHUBHPOBAaHUSI MUKPOOPTaHM3MOB
CycrnieH3noHHas KylnbTypa. MeTo/bl, HCIIOb3yeMble B OMOTEXHOJIOTUIECKOM IIPOM3BOJICTBE.
4. IIpou3BOJACTBO ¥ MPOMBILUIEHHOE UCTIOJIb30BaHUE (DEPMEHTOB B CEILCKOM XO3sIHCTBE

[TpoMbinuieHHbIE (EepMEHTHI, WX 3HAYEHHE W WCTOYHUKU MNONydeHHs. DakTopsl, BIUSIOIIUNE Ha
ounocunre3 Gpepmentos. [IpumeneHre hepMEeHTOB B OTpaCsAX KUBOTHOBOJICTBA.

5. broTexHOIOrMYeCKHE METOABI BbIICJICHHS IPOIYKTOB MeTabomn3ma
Okctpakiud. YnsTpaduisrpanus. OcaxkaeHue, HeHTpuyrupoBaHne U Ceraparusl.
6. bruoTexHoMOTNA MPOU3BOJCTBA CEHCKOXO3SICTBEHHON MPOAYKIIUN
[IpounsBoacTBo ceipoB. PepMeHTaLHS OBOLIEH.

7. TexHon0rKs NPOM3BOJACTBA HAIIUTKOB U CaxapO3aMEHUTENEH

TenaeHMYU B MPOU3BOACTBE CaxapO3aMEHUTENEH.

8. buoTexHoI0rus B 9KOJIOIUU

[lonsaTne okojorMM W DKOJIOTHMYeCKOM Oe3omacHocTd. [IpHocTaHOBKAa JAerpajgaliid — TI0YB,
BOCCTAHOBJICHHE U MOBBILICHUE MIOYBEHHOTO MI0A0poAns. OUHCTKA CTOYHBIX BOJ.

9. Knerounast v TkaHeBasi OMOTEXHOJIOTHSI B PACTCHUEBOJICTBE

OOBEKT 1 METOJIBI UCCIIEAOBAaHMNA. TOTUIIOTEHTHOCTD PACTUTEILHON KIETKH.

10. TexHuka BBeCHHS B KyJAbTYPY U KyJIbTHBUPOBaHHUE KJIETOK in Vitro

Crepunuzauus. [lurarensusie cpeapl. Biusaue gpusnueckux GpakropoB Ha KyIbTUBUPOBAHHUE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)




VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

Jluteparypa npenocrasinsieTcst 0a30BOH OpraHU3aLHeH:

1. . C. MypowmrieB u ap. OCHOBBI CEIIbCKOXO03SUCTBEHHOM OroTexHONmoruu. - 1990. -
ISBN-5-10-001924-7

2. B. C. llleenyxa [u np.] Cenbckoxo3siiicTBeHHas bnotexnonorus. - 2008. -
ISBN-978-5-06-004264-1

3. P. llImua. Harnsgaas OMOTEXHONOTHS U TeHeTH4YecKas maxenepust. - 2019. -
ISBN-978-50-00101-198-9

4. E. A. Kanamnukosa [u 1p.] OcHOBBI OuoTexHonoruu. - 2022. - ISBN-978-5-406-08485-4
5. E. H. My3zadapos. buorexnonorus. OcHoBbsl omonoruu. - 2022, - ISBN-978-5-8114-8242-9

JlononHuTeNbHAS TUTEPATypa
Jluteparypa npemnocrapisieTcsi 0a30BOH OpraHU3aIeH:
1. M. Hofman, P. Thonart Engineering and Manufacturing for Biotechnology. - 2002. -
ISBN-0-306-46889-1
2. David P. Clark, Nanette J. Pazdernik, Biotechnology. - 2012. - ISBN: 978-0-12-385063-8
3. Ghasem D. Najafpour Biochemical engineering and Biotechnology. - 2007. - ISBN-
978-0-444-52845-2
4. Byrenko P. I'. buomnorust KIeTok BBICIIUX PACTEHH in Vitro ¥ OMOTEXHOJIOTHH HA UX OCHOBE: yue0.
nocob6ue. - M.: ®EK-TTPECC, 1999. - 160 c.
5. E. H. My3zadapos. buorexnonorusi, Mlcropust co3nanus npoaykros. - 2022. -
ISBN-978-5-8114-8280-1
6. Kononsiznas B. A. buorexnonorus: yuebuuk/ noj pen. Kononsznoii B. A., Camorpyesoii M. A. -
Mocksa: ['DOTAP- Menua, 2020. - 384 c. - ISBN-978-5-9704-5436-7
7. KanamnukoBa, E. A. OcHoBBI OuoTexHONOTHU: YueOHoe mocobue / E.A. KananaukoBa. — M.
MCXA, 2016. — 168 c.
8. Jlebenpko E. f. [u np.] buorexnonorus B sxuBotHOBOACTBE. - 2020. - ISBN-978-5-8114-8686-1

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Jnst wactu 3ansTuii motpedyercs Zoom. [IpuBeTcTByeTCS HAIM4KME BO BpEMsl 3aHIATHIH
cMapTPOHOB/HOYTOYKOB [IJIsl y4aCTHs B UHTEPAKTUBHBIX YIPAKHEHUSX.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, IpOCIyIIaBIIMKA KypC, JOJDKEH, C OJHOM CTOPOHBI, OBJIAQAETh TEOPETHUYECKHM aIllapaTom
CENIbCKOXO3SIICTBEHHOM OHMOTEXHOJOIMH, a C JPyroi CTOPOHBI, [OJDKCH HAyYUThCS NPUMEHSThH
MOJTyYCHHbIE 3HAHMS Ha MNPAKTUKE. YCIEIIHOE OCBOEHHE Kypca TpeOyeT caMOCTOSITeNbHOW paboTh
cTyieHTa. B mporpamme Kypca Aisi CaMOCTOSTENbHOW pPabOTHI CTyJEHTAa HajJ TEMOH OTBOIMTCS
MUHUMAaJIBHOE BPEMSL.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— npopaboTKy yueOHOro Marepuaia (1o yueOHOH U HayqYHOU IUTEPaType),

— YTEHHE Y KOHCIIEKTHPOBAHUE JOTIOJTHUTEIHHOHN JINTEPaTyphl,

— MOATOTOBKY OTBETOB Ha BOIIPOCHI, IPEJHA3HAYCHHBIX JJI51 CAMOCTOSTEILHOTO H3YUCHUS,
— MOATOTOBKY K TU(PEpEeHINPOBAHHOMY 3a4ETYy.



[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JIMCITATUIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 6 (BeceHHul) - nuddhepeHunpoBaHHbIil 3a4eT

Pa3zpatGoTunk: A.C. IIbIpcHKOB, KaH/. C.-X. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

[MK-1 Crioco6eH mi1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

I[IK-1.3 Bnmageer wMeTomamMu HaOIIONCHHS, OIMCAHUS,
UACHTU(DUKAIIH u Hay4HOM knaccudukanuu
OMOJIOTHYECKNX OOBEKTOB

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

IMK-3.1 3naer npuHIOHMILEI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000pYy/I0BaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3ynbrare u3ydeHus JUCIUTUIMHBI « BUOTEXHOIOTHS pacTeHHIT» 00yJatONIUiCs JOIDKEH:

3HATb:

(byHIaMeHTaNbHbIE TIOHATHS, 3aKOHBI M IIPAaBIJIA CEIbCKOXO3SIHCTBEHHONH OMOTEXHOJIOTHH;
3aJla4 CEJILCKOXO03SIMCTBEHHON OMOTEXHOIOTUH U €€ CBA3b C APYTUMH HayKaMH;

- HOPUHIUIB PabOTBl COBPEMEHHOTO OO0OpYIOBaHHS NPHUMEHSIEMOIO B CEIbCKOXO3IHCTBEHHOMH

OMOTEXHOJIOTHH.
YMeThb:

- abcTparupoBarbCsi OT HECYLIECTBEHHOTO IPHU MOJEIHPOBAHUM PEATBbHBIX OMOJOTMYECKHX

MPOIIECCOB;

- IIOJIb30BATHCSI CBOMMU 3HAHUAMH [UIA PCIICHUA q)yHI[aMeHTaHLHbIX U IPUKIAJHBIX 3aJa4

CEITBCKOX03IHCTBEHHON OMOTEXHOIOTHH;

- [NPHUMCHATH METO/AbI, UCIIOJI3YyEMbBIC B CEIbCKOXO3IMCTBEHHON OMOTEXHOIOIHMH U CAMOCTOSTEILHO
OCBaMBaTb HOBLIC PCCYPCHI (Hay‘lHLIe 0a3nl JaHHBIX CTaTeﬁ) 1 OKCIICPUMCHTAJIbHBIC MCTOBI;

- Je€JIaTb KaYC€CTBCHHBLIC BBIBObI IIPH IMEPEXO0AC K NPCACIIbHBIM YCIOBUAM B U3Yy4aCMbIX Hpo6neMax;

- OCBaMBAaTb HOBBIC IIPECAMCTHBIC O6J'IaCTI/I, TCOPCTUUCCKUC TIOAXOAbl M JSKCICPUMCHTAJIBHBIC

METOIUKHU,

- OIpEeneJsATh aKTYaJIbHOCTD LEJICH U 3a]1a4 ¥ IPAKTUYECKYIO0 3HAYUMOCTb UCCIICAOBAHMS;

- TPOBOIUTH aHAJM3 PE3YJIBTATOB M METOJMUYECKOTO OIBITA MCCIEIOBAHHS IPUMEHUTEIBHO K OOIIeH
(dbyHIaMeHTanbHOH pobieme B M30paHHON 001acTH;

- paboraTb Ha COBPEMEHHOM, B TOM YHUCJIC U YHUKAJILHOM OMOTEXHOJIOIMYECKOM 000pPYy/I0BaHUM;

- 3¢ PEKTUBHO HCMONIB30BaTh MH(POPMALMOHHBIE TEXHOJOTHH W KOMIBIOTEPHYIO TEXHUKY IS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKJIAJHBIX PE3yIbTaTOB.

BJIA1€Th:

- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00beMa HH(pOpMaIy;
- HaBBIKAMH CaMOCTOSTEIBHON PadOTHI ¢ OMOTEXHOIOTUIECKAM 000PYIOBaHUEM;
- HaBBIKAMU TPAMOTHOW OOpaOOTKH pE3yJabTaTOB OIBITA M CONOCTABICHHS C TEOPETUYECKHUMHU

JaHHBIMH

- IPaKTUKOH MCCIIEIOBAHUS U PELIEHUS TEOPETUUECKUX U MPUKIATHBIX 3a/1a4 CEIbCKOX03AHCTBEHHOMN

OMOTEXHOJIOTHH;

- HaBbIKaMH TCOPETHYCCKOTO aHajnu3a 3aJa4d MI/IKpO6I/IOJ'IOFI/II/I,
CBs3aHHBIX

MOJIEKYJIApHOH  OHonoruu,

6I/IOXI/IMI/II/I, OUTOJIOTHH H

C HU3y4YCHHUCM CBOMCTB OHOJOTMYECKHX CHCTEM Ha

MOJIEKYJISIPHOM U CyOKJIETOYHOM YPOBHSIX CTPYKTYPHON OpraHn3aIiH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0



1) BuorexHosorus nepepaboTKu MPOILYKIIUH )KUBOTHOBOJICTBA (HA MMPUMEPE MOTyUEHHUSI CHIPOB).
2) CreBus u €€ posb B IPOU3BOJICTBE caxapo3aMeHHUTEEH.
3) buorexHosnorus Npon3BoACTBAa HATUTKOB U3 PACTUTEIBHOTO CHIPbS.

4) llenu u 3a7a4mM KIETOYHOW W TKaHeBOW OmorexHonoruu. OCHOBHBIC TMOHSTHSB PACTEHUEBOJICTBE.
MeToabl U 00BEKTHI MCCIIEIOBAHNM.

5) OcHOBHBIEC METO/IBI M YCIIOBUS KYJIETUBUPOBAHUS KIETOK in Vitro

6) MeTonb! KyIbTHBUPOBAHUS H30JIMPOBAHHBIX KIETOK M TKaHed. Knerounas cenexnus. Comarndeckas
rubpuanzanys. [lomyueHne reHHo- pelakTHPYEMbIX OPTaHU3MOB.

7) OTanbl ¥ OCHOBHbBIE METO/IbI KIIOHAJTBHOTO MUKPOPA3MHOKEHHSI PaCTeHUI

8) KamtycHas TkaHb U ee MpaKkTH4YeCKoe IPUMEHEHNE B PACTEHHEBOICTBE

9) llonsiTHe 0 puTOropMOHaX M PUTOPETYAATOPAX, X KIACCH(PHUKALNS, CTPYKTYpa U (DyHKIIHN.

10) TOTUNOTEHTHOCTH PACTUTEIBHOMN KIETKH.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocs! as noarotoBku K AudQepeHIMpOBaHHOMY 3a4€Ty:

1) Hcropusi pa3BUTHS CEIBCKOXO3AWCTBEHHONH OHMOTEXHONOTHWH, €€ OCHOBHBIC LENM W 3a/auu.
OcCHOBHBIE TPUHINIIBI OMOTEXHOJIOTHH.

2) OObekT OMOTEeXHONOTHH. THIBI KIETOYHOTO CTPOSHUS U 3Tambl pocTa KyasTyp. CyclieH3nOHHAs
KyJIBTypa.

3) Bbuopeaxrop u ero Turbl. OTKPHITast U 3aKPBITAsi CHCTEMBI KYJIETHBUPOBAHUS MUKPOOPTaHH3MOB.

4) Hcrounukn nomydeHus ¢(epmeHtoB. [IpuMeHeHHE (hEpPMEHTATHBHBIX IPEMApaToOB B CEIHCKOM
xo3siicTBe. IMMOOMIIM30BaHHbIE (DePMEHTHI.

5) DBHOTEeXHONOTMYECKHE METOAbI BBIIEICHHS NPOAYKTOB MeTa0oiaM3Ma, MX TNpPEeHMyIIecTBa U
HEIOCTaTKH.

6) IlepepaboTka u NpUMEHEHHE OTXOJ0B PACTEHUEBOACTBA U JKUBOTHOBOJICTBA.

7) ®epmeHTaNUs CETBCKOXO3SIMCTBEHHBIX OBOIIHBIX KYJIBTYD.

8) IlpousBoacTBO ChipoB. DepMeHTAIIHS OBOIICH.

9) IloHsTHE SKOIOTHH U SKOJIOTHYECKONH OE30MaCHOCTH.

10) [IprocTaHoBKa Aerpajaliy MOYB, BOCCTAHOBICHUE U MOBBIIICHUE IOYBEHHOTO TIOAOPOAKSI.

[Tpumepsl buseToB

buser Nel.

1) OcHOBHBIE IPUHIMITEI OMOTEXHOJIOTHH.

2) Tunbl KJIETOYHOTO CTPOCHUS U 3TAIbl POCTa KYJABTYP.

buner Neo 2

1) buoTexHOMOTHYECKHE METOIBI BBIACICHUS NPOAYKTOB MeTaboNm3Ma, WX MPEUMYINecTBa U
HEIOCTaTKH.

2) IlepepaboTka 1 MPUMEHEHHE OTXO/IOB PACTEHUEBOACTBA M JKHBOTHOBOJICTBA.

Kpurepun onennBanus

Onenka ommmuyHO (10 OGamnmoB) - BBICTABISICTCSl  CTYNGHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



OHGHKa XOpo1Io (7 6aJ'IJ'IOB) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MAaTCpuajl, rpaMOTHO U
0 CymeCTBy H3jarac€t €ro, ymeeT NpUMCHATH NOJYYCHHBIC 3HAHUA HAa NPAKTHUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aiIoB) - BBICTAaBISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO U II0 CYLIECTBY H3JaraeT €ro, ymMeeT IPHUMEHSTh IOIy4YEHHbIE 3HAHHUSA Ha IIPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

OreHka ymoBIETBOPUTENIbHO (4 Oaia) - BBICTABIACTCS CTYACHTY, NOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSTHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OueHka ymoBineTBOpuTeNIbHO (3 Oaimia) - BBICTABIACTCS CTYACHTY, NOKa3zaBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPHUTENBHO (2 0aia) - BEICTABISCTCS CTYCHTY, KOTOPBIN HE 3HAeT OOJbILEH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeynosieTBOpuTedabHO (1 Gayur) - BBICTABISETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoOro auddepeHnpoBaHHOro 3aueTa o0y4aronemMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHmHpoBaHHOM 3aveTe He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Jaca.



