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I. IEJIb U1 3AJJAYU JTUCIIUTIJIMHBI
Heanb: ¢GopmupoBaHHE Yy CTYICHTOB IEIOCTHOTO TMPEACTABICHUS O OMOTEXHOJIOTUH KaK O
COBPEMEHHOW KOMILIEKCHOW O0JacTH JESTENbHOCTH, B KOTOPOM HCIOJIb30BaHUE KHUBBIX OPraHU3MOB,
KJICTOK M OTJCNBHBIX OHOIOJIMMEPOB B TPAKTHYCCKOW JEATCIBHOCTH 4YEJIOBEKa OCHOBAHO Ha
TOCTHKECHUSX COBPEMEHHOW OMOIOTHYECKON HAyKH - MOJICKYISIPHOMU, KJICTOYHOM OMOJIOTHH, TeHOMHUKE,
MMPOTCOMUKE, MOCTICHOMHBIX TCXHOJIOIUAX, 6I/IOI/IHCI)OpMaTI/IKe.
3agaun:
® PacCMOTPETh COBPEMEHHOE COCTOSIHHE U TIEPCIICKTUBBI PA3BUTHUSI OMOTEXHOJIOTUH;
® M3YUUTb OCHOBHBIC OTallbl OpraHu3alnuun OHMOTEXHOJIOTMYECKUX IMpOU3BOACTB, OCHOBHOC
000pyIOBaHUE W KPUTCPHHM OLEHKH OMOTEXHOJOIMYECKUX MPOLIECCOB, BaXKHEHIINE
OMOTEXHOJIOTUYECKUE TIPOM3BOJCTBA M HMX COOTBETCTBHE TPEOOBAHUSAM SKOJIOTHYECKOM
0e30I1acHOCTH;
® O03HAaKOMHUTH C METOJAMHU I€HETHUYECKOH, KJIETOYHON WH)XEHEPHH, HMHKEHEPHOH SH3UMOJIOTHH,
BO3MOXXHOCTSIMHU U MEPCIIEKTUBAMH UCTIOIb30BaHUS KIETOK, KJIETOYHBIX CTPYKTYP, PEPMEHTOB
U Jpyrux OWONOIMMEpPOB B OHOTEXHOJOTHYECKHX, OHOMETUIMHCKHX IPOU3BOJCTBAX,
HaHO6I/IOTeXHOJIOI‘I/II/I U YCIOBUAMU 6HO6€30HaCHOCTI/I, MNPUMCHUTCIIbHO K HMCIIOJIB3YCMbIM
OM00OBEKTaM U IENICBBIM ITPOAYKTAM;
® HAayYyUTh YMCHHUIO CAMOCTOSTENILHOTO MOMCKA M aHAJIM3a WH(OpMAIMHU, HCIOIb30BAaHHUIO €€ B
poheCCHOHATTLHON IEATEIHOCTH.

Il. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Tucuummaa b1.0.41 «bHOTEXHONIOTHS SBISETCS MUCIHUIUTMHON 0a30BOM YacTH y4eOHOTO
IJIaHa MOJArOTOBKU OakanaBpoB 1o HampasieHuto 06.03.01 buosorus m usyudaercs B 7-M cemecTpe
MOCJie OCBOEHUS 0a30BbIX OMOIOTUYECKUX JUCIUILIUH.

2.2. 1ns u3ydeHus NaHHOW y4eOHOM TUCIMIIMHBI HEOOXOIUMBI 3HAHHS CTYIEHTOB B 001acTh
OpPraHUYEeCKON M OMOJIOTMYECKOW XMMHHU, LIUTOJIOTUU, T€HETHKH, MUKPOOUOIIOTUHA U BHUPYCOJIOTHH,
MOJICKYJISIPHOM OMOJIOTHH, IMMYHOJIOTHUH, SKOJIOTHH.

2.3. [lepeuenp nocneAyOMUX YU€OHBIX AUCHUIUIMH, AJ11 KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHHUS
Y HaBBIKH, (hOpMHUpYEMbIC JaHHON ydeOHOW mucHUIUIMHOWN: «DapmaneBTrueckas OMOTEXHOJIOTHUS,
«CoBpeMeHHbIe OMOMETUIIMHCKHIE TEXHOJIOTM», «HanoOnoTrexHonoruny, BeinonHenne BKP

I11. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSA JUCIHUIIJINHbI
[Tporiecc ocBOEHMS AUCLUILIMHBI HAlpaBjieH Ha (GOpMUPOBaAHME KOMITETCHIUN (KOMITETEHIINN)
B cootrBeTcTBUU ¢ PI'OC BO u OIl BO no nannomy Hanpasieruto nmoarotosku 06.03.01 «buomorusi»,
npodpmib «PU3NKO-XUMHYECKast OMOJIOTUs U OMOTEXHOIOTUS»:
OIIK-5: Cnoco0eH mNpuUMEHSATh B NPOPECCHOHANBHON JIEATENIBHOCTH COBPEMEHHBIE
npeacTaBieHus 00 OCHOBAaX OHMOTEXHOJIOTMYECKUX W OMOMETUIIMHCKHUX IPOM3BOJCTB, TE€HHOMN
MHXEHEpUHU, HAHOOMOTEXHOJIOT M, MOJIEKYJISIPHOTO MOJIEIIMPOBAHMS.

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘leHI/lﬂ Mo TMCHMIIJIMHE, COOTHECCHHBIX C
HHIUKATOPpAMM JOCTHXKCHUSA KOMIIeTEeHInii

Komnerenuus HNuaukatopsl Pe3yabTaThl 00yueHHs
KOMIIEeTEeHIIM i
OIIK-5 HJIK onxsa 3HATh: COBpEMEHHBIE JIOCTHKEHHS  (DYHIaMEHTAIbHBIX
CnocobeH 3HaeT OCHOBBI OMOJIOTMYECKUX HAyK W OHOMETMIMHCKUX TEXHOJIOTHIA,
TIPUMEHSTh B | OMOTEXHOJIOrMYECKUX U OCHOBHBIE OOBEKTBI, 0COOCHHOCTH HX KH3HEAEATEIBHOCTH U
HpO(bCCCI/IOHaJILHOﬁ 6H0Me§HHHHCKHX TIPOU3BOJCTB, METO/IbI COBCPIICHCTBOBAHUS, CITOCOOBI MNOJIy4CHHUS
JeATENbHOCTH TeHHOU WH)XEHEPHH, OMOTEXHOJIOTMICCKHIX IPOJYKTOB, TIepCIIEKTHBHEIE
HaHOOMOTEXHOJIOTHH, HarnpaBJIeHUs] OUOJIOTHYECKUX, OHOMETUIIMHCKAX TEXHOJIOTHIA
COBPEMEHHBIC MOJICKY/ISIPHOTO MOJCTHPOBAHMs | A1 PENICHHS  BAXHEHIIMX  COLHATbHO-D)KOHOMUUECKHX
npejcTapienus 00 npo0ieM W WHHOBAIMOHHBIE  IIyTH  CO3JIaHHs




OCHOBax
OHMOTEXHOJIOTHYECKHUX
U OMOMEIUIIMHCKHUX
MPOU3BOICTB, TEHHON
UH)KCHEPHH,
HaHOOHOTEXHOIOT MU,
MOJIEKYJIIPHOTO
MOJICTTUPOBAHHUS

COBCPIIICHCTBOBAHMSI MPOM3BOJICTB HA OCHOBE JAHHBIX
TeHOMHUKH, IPOTEOMHKH B OMOMH(DOPMATHKH

YMeTh: OpHUEHTHPOBATHCS B COBPEMCHHBIX HAIPABICHUIX
OMOJIOTHYECKUX u OMOMEINIIMHCKUX TEXHOJIOTHH,
COBPEMEHHBIX ~ MeTofax paboTel ¢  OHOJIOTHYECKUMU
00BEKTAMH, obecrieueHUs YCIIOBHI ACENTHYECKOTO
MPOBEJCHUSI OMOTEXHOJIOTHYECKOr0 MpOLEecca U TMOTYYICHUsI
I[EJICBBIX MPOYKTOB;

Baamers: 6a30B0ii TEPMHUHOJIOTHEH TUCIUTUTAHBL, SHAHUSIMH O
peamu3ali TEHETHYSCKOW HH(OPMAIMM U BO3MOXKHOCTSIX
MOIU(HUKAIIMA TEHOMAa OpraHu3Ma C ICNBI0 MOJYYCHUS
OTPEJICIICHHBIX MTPOAYKTOB

UK ok s.2 3HaTh:  COBpPEMEHHBIE  METOJbl  COBEPLICHCTBOBAHHUSA

Ymeer OLICHUBATh u | OMOOOBEKTOB, ob1ue TIPUHITUIIBL OCYILIECTBICHUS

MIPOTHO3UPOBATH OMOTEXHOJIOTUYECKHX IPOLIECCOB, OCHOBHOE 000PYAOBAHUE H

MIEPCIIEKTUBHOCTh OOBEKTOB | TEXHUKY  KYJNbTHBHPOBAHMS  MPOJYILEHTOB, IOJyYCHHS

cBOeH po(eCCHOHANBHOIN | KOHEYHOTO MPOAYKTA;

JEATETbHOCTH Uil | YMeTh: TBOPYECKHM TPUMEHATh IIOJNyYCHHBIC  3HAHUS

OMOTEXHOIOTHYECKUX COBEpPIICHCTBOBAHUS OMOTEXHOJIOTHYECKOTO TIpoIiecca C

TIPOHU3BOJICTB. LENbI0  TOMYYEHUs  BBICOKOKAYECTBEHHOTO  KOHEYHOTO
MPOAYKTa U BBINONHATH COAEPIKATENbHYI0 HHTEPIPETAINI0
pe3yIbTaTOB;
Baamerb:  HaBbIKAMM ~ aHalmM3a  OMOTEXHOJOTMYECKOTO
mporecca,  cmocobaMHM M CpeACTBAMM  IOJYYEHHUS
61000BEKTOB-TIPOYIIEHTOB, METOJJaMH UX KYJIBTUBHPOBAHUS
1 TTOJI4YEHHS [IETIEBOTO MPOIyKTa

HJIK onx 5.3 3HaTh: BaxHEWmHEe OMOTEXHOIOTHYECKHE MPOM3BOJCTBA,

Brnaneer nmpuemMamu OnpeaeieHust
OHOJIOTMUECKOM 0e30IMacCHOCTH
MPOIYKIUH OUOTEXHOIOTHYSCKUX
1 OMOMEMITUHCKUX TIPOU3BOICTB.

OCHOBHBIC (DAaKTOpBI, BIHMAIONIME HA BBIXOZ, KadeCTBO
LENEBOrO MPOAYKTa, 6e30macHOCTh OPOAYKIUH
OMOTEXHOJIOTUYECKIX X OMOMETUIIMHCKHUX ITPOU3BOJICTB.
YMerb: O0OOCHOBBIBATH IIETIECOOOPA3HOCTh TNPHUMEHEHHS
OMOTEXHOJIOTUIECKUX IIPOLECCOB U OLICHUBATh
0100€30IacCHOCTh  MPOAYKTOB ~ OMOTEXHOJIOTHYECKHUX U
OHOMETUITMTHCKUX ITPOU3BO/ICTB,;

Baagerh: HaBBIKAMH CaMOCTOSTEIBHOTO MOKCKA, 00pabOTKH,
aHalIM3a Hay4HO-METOAMYECKOM, CIIPAaBOYHOM JIUTEpaTyphl U

OCHOBHOW HOPMATHUBHOW JOKYMEHTAIlMH, OINpPEACIIOmeH
OpTaHU3aIHI0 B 6E30MaCHOCTh OMOTEXHOJIOTHYECKHX pPaboT.




IV. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHbI

O0BneM TUCIHMILIMHEI COCTaBJAET 4 3a4eTHBIX equHULbI, 144 yaca, B TOM uncie 26 4acoB HA DK3aMeH.
W3 HUX peanu3yeTcs ¢ MCIOJIb30BaHUEM DJICKTPOHHOTO OOYUEHHUS W AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHOJIOTHH He MeHee 20% 4acoB OT
ayTUTOPHOM paboTHI

®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAaHHO€ IO TEéMaM, ¢ YKa3aHMEM BHIOB y‘leﬁHl)IX 3aHATHII U OTBEIEHHOI0 HAa HHX
KOJIM4YeCTBA aKAACMHUIECCKHUX JaCcoB

Ne | Pa3gen auCcIUILIMHBI/ TeMa Bunbl yaeOHOM paboThI, ®opma TeKyLero
n/ - BKJIIOYAsi CAMOCTOSTEIIbHYIO pa00Ty 00ydJaronuxcs, KOHTPOJIsI
H S MIPAKTHIECKYIO TIOATOTOBKY M TPYJOEMKOCTh ycneBaemocTu/
= E (B gacax) ®opma
P: e NMPOMEKYTOYHOM
§ g KonraktHas pa60Ta npernoaaBareiid C < aTTecTanum
= %’ O0yHarOIMMUCS E (o cemecTpam)
2 = < L
o
: | 2% 5 .
é" ) w = | Jleknus | Cemunap/ Koncynpranms | & 5
< = s S MpakTHueckoe, Se
5| 3 g S JabopaTropHoe < =&
O K R 3aHsaTne/ O =
1 2 3 4 5 6 7 8 10
1| Tema 1. CoBpeMeHHass OMOTEXHOJIOTHSA, KaK HayKa | 7 601 2 5 01 2 VY CTHBIH OTIPOC, TOKITAI-
OTpaciib MPOU3BOJICTBA ' ' npe3eHTalus
2 | Tema2. BHOOOBEKTHI u CII0COOBI ux YerHiii onpoc, noka-
7 | 12,02 4 4 0,2 4 Mpe3eHTAIHS
COBEPIICHCTBOBAHHUS
3 T YeTHbIH omnpoc, JoKIa-
ema3.00111ag XapaKTEPUCTHKA OMOTEXHOJIOTMUECKHIX ’
= P p 7 | 13,01 4 4 0,1 5 Mpe3eHTAIHS
MPOLIECCOB
YcTHBIN onpoc, JOKIIaI-
4 | Tewma 4. buounayctpust pepmMeHTOB 7 | 10,01 4 4 0,1 3 Poc, ZoKax
MPE3CHTALU




5 | Tema 5. MUKpOOHOTEXHOIOT U YCTHBII Ompoc, TOKIaj-
7 | 16,01 6 6 0,1 4 Hpe3eHTaIs
Y YcTHBIN onpoc, AOKIa-
6 Tema 6. OcHOBBI OMOTEXHOJIOTHH PACTCHUI 7 | 12,01 4 4 0,1 4 poc, 1 n
MIPE3EHTaLNS
YcTHBIN onpoc, JOKIaI-
7 Tema7. OCHOBBI OMOTEXHOJIOTUH KUBOTHBIX 7| 12,01 4 4 0,1 4 POc, ZoKTan
MIPE3EHTaLNS
8 |7 VCTHBIA onpoc, ToKIa-
ema 8. Poap OHOTEXHOJIOTMM B  YJIy4lICHUU ’
Ny yayd 7 | 13,01 4 4 0,1 HpE3CHTaIHs
JKOJIOTUYECKOU CUTYaLUU
9 | Tema 9. HaHOGHOTEXHOIOTHH - HOBBIH 3TaIl PAa3BHTHS Y CTHBIH OTPOC, NOKNAL-
) npe3cHTanus,
OMOJIOTMYECKO# HAYKH 7 | 12,01 4 4 01 4 KOHTPONBHBIE BOTIPOCH,
TCCThI
4.2 TlnaH BHeayAUTOPHOH cAMOCTOSATEILHOI PadoThl 00YYAIOIIMXCS 10 AUCHHUIJINHE
CaMocCTOsITeNIbHAS paboTa 00YYarOIIMXCS Y4eOHO-METOIUIECKOE
OrneHouHOE obecrieueHre
Cemectp Hasganue paznena, Tembl . Cpoxu  |TpynoemkocTtb .
Buj camocTosTenbHOM paboTh CpEeIICTBO CaMOCTOSITENTFHON
BBITIOJTHEHUS (uac.)
paboThI
7 Pazpmen 5 a-r
N3yuenue JIEKLIUOHHOTO Marepuaia VYerHblli - ompoc,
Tema 1. CoBpeMeHHass OMOTEXHOIOTHS, KaK .
peKoMeH1yeMon JIUTEPATYPHI, HMHTEPHET- 1-2 2 JOKIIaj-
HayKa W OTPacilb IPON3BOJICTBA
HCTOYHHKOB, IOATrOTOBKA K MNPaKTUICCKOMY pe3CHTaAlUs
3aHATHIO.
7 I/I3yquI/Ie JICKITMUOHHOI'O MaTtepurajia YV CTHBIH OINOC -« -
Tema 2. BHOOOBEKTHI M CHOCOOBI HX pEKOMEHAyeMOit JINTEPATYPHI, UHTEPHET- 3-4 4 uomaﬂ-p >
HUCTOYHHUKOB IOAr0OTOBKA K OPaKTHYCCKOM
COBCPIICHCTBOBAHUSA ) I p y npeseHTaLHA
3aHATHUIO.
7 - (( -
TeMa3.06HIaf[ XapaKTepI/ICTI/IKa I/IsyquI/Ie . JICKITMOHHOI'O MaTtepuajia VY CTHBIN OIIpoc,
6 pEKOMEHIyeMOM JINTEPATYPBI, WHTEPHET- 5-6 5 JIOKJIaz1-
HOTCXHOJIOTHICCKHUX HpoueCCOB HNCTOYHHUKOB, IIOATrOTOBKA K MMPaKTUIECKOMY IIpE3CHTAINA
3aHATHIO.




CamocrosTenpHast padoTta o0ydaromumxcs

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

OnenouHoe oOecrieyeHue
Cemectp HasBanue pasmena, TeMbl . Cpoxu | TpymoemKocTs .
Buj camocTosTensHON paboThI BRITONHEHIS (uac.) CPEeNCTBO CaMOCTOSITETTLHOM
] paboThI
7 Wzyuenune JIEKIMOHHOTO Marepuaa -« -
. VYerubli  ompoc
Tema 4. BuonHxycTpHst GepMEHTOB PEKOMEH TYEMON JIUTEPaTypHI, UHTEpHET- 7.8 3 P poc,
WCTOYHMKOB, TIOATOTOBKA K MPAKTHYECKOMY ﬁ esesTa s
3aHSATHIO. P B
7 Uzyuenne JEKIMOHHOTO Marepuana - K-
. VYceTHsIi onpoc
Tema 5. MUKpOOHOTEXHOIOTUsl peKkoMeHTyeMoit JUTEPATYpEI, MHTCpHET-| g 1y 4 oKITa poc,
WCTOYHMKOB, TIOATOTOBKA K MNPAKTHYECKOMY . IelseHTaﬂ s
3aHSATHIO. P B
7 Uzyuenne JEKIMOHHOTO Marepuana Vet ompoc - K-
.. |[pexomennyemon JINTEpaTypHlI, HWHTEPHET- ’
Tema 6. OCHOBBI OHOTEXHOJIOTHH PACTECHHIA p Ay patyp P 11-12 4 JOKITag-
VCTOYHHMKOB, IIOATOTOBKA K NPaKTHYECKOMY heseHTAIS
3aHSATHIO. P !
7 Uzyuenue JIEKIMOHHOTO Marepuana VermEii  onboc -« -
Tema7. OcHOBBI OMOTEXHOJIOTHH|peKOMEH Ty eMOi JUTEPaTypHI, HHTCPHET-| 13 44 4 o poc,
SKUBOTHBIX VCTOYHHMKOB, IIOATOTOBKA K NPaKTHYECKOMY
II HTalus
3aHSATHIO. pe3cHTall
7 Uzyuenue JIEKIMOHHOTO Marepuaa Ve THEL OMDOG - K-
Tema 8. Ponp OHOTEXHOJOTUM  B|pexoMeHmyeMoit JIUTEPaTYpHl, MHTEpHET-| 15 g6 5 uomaﬂp ’
YIIYyUYILIEHUH JKOJIOTUYECKOI CUTyallUy |MCTOYHHKOB, TIOATOTOBKA K  MPAKTHIECKOMY mpescHTaTA
3aHSTHIO.
! Tema 9. HamoGuorexHonoruu - HoBbiii|3yuenne _ JICKOHMOHHOIO Matepuala VeTHBI Ompoc -«
3Tan pa3sBUTHs OHONOTHYEcKOl Hayky —[PENOMCMAYOMO - JIMTEPATYPRL, — MHTCPHET™ 17 1 4 JOKIa-
WCTOYHMKOB, TIOATOTOBKA K MPAKTHYECKOMY beseHTAIIS
3aHATHIO. p 8

OO6muii 00beM caMOCTOATENFHOM PaboThI O TUCIUILINHE (Yac) — 35

N3 HUX 00BEM camMoOCTOSTENbHOM padoThI
JTVCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (4ac) — 35

C HCIIOJIb30BAHUEM DJIEKTPOHHOTO OOYy4YeHUs U




4.3 ConepxaHue y4eOHOIro MaTepuaa

Tema 1. CoBpeMeHHasi OMOTEXHOJIOTHS, KAK HAYKA U 0TPAcJ/ib IPOU3BOJACTBA
buotexHonorus kak MexoTpacieBas OO0JacTh HayYHO-TEXHHYECKOTO Iporpecca M pasJeln
npakTuieckux 3Hanuil. [Ipaktuyeckue 3a1a4n OMOTEXHOIOTUN U BayKHEHIIINE, HCTOPUUECKUE ITAIIbI €€
Pa3sBUTHA. OCHOBHBIE HaIlpaBJICHHUA PA3BUTHUA OHMOTEXHOJIOTHH. q)aKTOpBI, 06yCHOBI/IBH_II/Ie Pa3sBUTHC
COBPEMEHHOM OMOTEXHOJOIMH. DKOHOMHUYECKHE M KOMMEpUecKHe acrneKkThl ouorexHonoruu. HoBbie
HaIlpaBJICHHA B Pa3BUTHU 6I/IOTeXHOJIOI‘I/II/I. brnorexHonornyeckmue OCHOBBI BRICOKMX TEXHOJIOTHH.
Tema 2. Br000beKTHI M CIOCOObLI UX COBEPIIEHCTBOBAHUS

[Tonsitne «6n000BEKT». [londop M TpeboBaHMA K OOBEKTaM yisi OMOTEXHOTOTUYECKHX IIPOIIECCOB.
CogBepiieHCTBOBaHHE OMOOOBEKTOB METOJaMH MyTareHe3a u cenekuud. CoBepUIeHCTBOBAHUE
O0M000BEKTOB METO/aMH KJIETOYHON HHKeHepuH. Co3nanue 0MOOOBEKTOB METOJAaMH T€HETHYECKOH
WUHXCHEPUH.

Xpanenue OMOOOBEKTOB: METOJBI M YCIOBHUS XpaHeHHUs. Kpuocoxpanenue OHMOIOTHYECKOTO
Matepuana. Kpuonporektopsl. IlpuHuunel pasmMopakuBaHHsS KJIETOYHBIX KyIbTyp. baHku
OMOJIOTHYECKUX 00pa3IOB U TEHETHYECKOTO MaTepHara.

Tema 3. O0mas xapakTepucTUKAa OMOTEXHOJIOTHYECKHX MPOLIECCOB

Br16op neneBoro npoaykra. [lepBuuHble 1 BTOpHYHBIE MeTaOOIUTHL. [IpHHIMITHAIEHBIE CXEMBI
OMOTEXHOJIOTMUYECKUX MPOLECCOB. XapaKTepUCTHKA BAXKHEHUIIINX TPYII CyOCTPATOB, HCIOIb3YEMbIX B
ouotexHonoruu. CocCTaBleHHE PEUENTyp NHTATeNbHBIX cpel. Cpensl Ais BBIPAIIMBAHUS KIIETOK
pacTeHuii, >KMBOTHBIX, MHUKpoOpranu3moB. OO6e33apakuBaHue NUTATeIbHBIX cpea. [loaroroBka
noceBHoro marepuana. KynpTuBupoBaHHe OMOOOBEKTOB U ammaparypa Uil pealu3aluu
OMOTEXHOIOTHUYECKUX TporeccoB. CrocoObl KyTbTUBUPOBaHUS O0MO00BEKTOB. [IpuHIMIBI qeiiCTBUS 1
KOHCTpYKIUHU (hepMeHTepoB. ['epMeTn3amust 1 crepuiusanys ooopyaoBanus. CUCTEMbI TOATOTOBKU U
OYHUCTKH BO3/yXa, TEIJI000MEHA, epeMEIINBaHMS U a3pallii, IEHOTAIIeHUs, CTEPHIIN3AIMH, KOHTPOIIS
u ynpasineHusa. CpaBHUTENIbHAs OLIGHKA IEPUOJUYECKOIO0 U HENPEPHIBHOTO KYJIbTHUBUPOBAHUS
MHUKPOOpranu3MoB. OCOOEHHOCTH KyJIbTHBUPOBAHUS PACTUTENbHBIX KI€TOK. CrloCOObI BbIpallliBaHUs
KJIETOK >KMBOTHBIX. KyIbTHBUPOBaHNE KJIETOK HACEKOMBIX.

Otnenenue, oyncTka ¥ MOAUGUKALUA MPOAYKTOB. MeTOAbl KOHTPOJIS U KPUTEPUH OLEHKU
3¢ PEeKTUBHOCTH OMOTEXHOIOTHIECKUX TTPOIIECCOB.

Tema 4. Buonnaycrpus pepMeHTOB

Nctounuku pepmeHToB. DepMEHTHI )KMBOTHOTO U PACTUTEIBHOTO MIPOUCXOXKACHUS. MUKpPOOHBIE
¢depmenTHble mnpenapaTbl. OCHOBHBIE TEXHOJOTHMYECKHE ATallbl TMPOU3BOJACTBA  (PEPMEHTHBIX
IIpenapaTosB.

Oco6eHHOCTH MOJTyYyeHHs MpenapaToB ¢ ONpeeseHHbIM cocTaBoM (pepmeHTOoB. KommiekcHbie
dbepmenTtabie penapatsl (MOK) u ux ucnonp3zoBanue. epMeHTATUBHOE MIPEBPAIICHHUE [EJUTIOJIO3H B
caxapa.

NmmoOunmn3oBanHble pepmenTsl. Hocutenu u metoasl uMmoOuan3anuu gpepmentos. CBoiicTBa
MMMOOMIN30BaHHbIX (pepMeHToB. MIMMOOUIM30BaHHbIE MTOJIM(EPMEHTHBIE CHCTEMBbI. broTeXHOMOTHH,
OCHOBaHHbBIE Ha UCMOJIb30BAHUU UMMOOMIN30BaHHbIX (pepMeHTOB. bruoceHcopsl 1 OMOYHUIIBI.

Tema 5. MuKpoOHOTEXHOJIOT U

TumnoBas cxema MHKPOOMOIOTHYECKOTO MPOU3BOACTBA. (OCHOBHBIE CTagUH IPOU3BOJICTBA
MIPOJYKTOB MUKPOOHOTO CHHTE3a. BHOTEeXHOIO0T | MOTy4eHUs TEPBUYHBIX (AMUHOKHCIIOT, BUTAMUHOB,
OpPraHUYECKUX KHCJIOT) U BTOPHYHBIX META00JIUTOB (AHTUOMOTHKOB, CTEPOUIOB).

[Tonmyyenue npoaykToB OposkeHust. ITHTEeHCHBHBIE TEXHOJIOTMH TOJTY4YEHUS 3TaHOJIA.

Hcnonp30BaHne MHUKPOOPraHU3MOB JJsi moiydeHus Oenka. IlomydeHue monucaxapuos.
buononumeps! u 6ol IABBLI.

[Ipow3BoacTBO BakiMH, OakTeprodaro, JeUeOHBIX OAKTEPUHHBIX TNPEMapaToB, CPEICTB

3aIUThl PACTEHUN, MUKPOOHBIX 3€MJICYI00pUTEIHHBIX MPENapaToB.



Tema 6. OcHOBBI OMOTEXHOJIOTMH PACTEHU I

Knerounas v TkaHeBas HHX)KEHepUsl pacTeHU. icTopus pa3BUTHs METO1a KIIETOYHOM M TKAHEBOM
UHKeHepun pacteHuid. OCHOBHBIC HAlpaBlICHUS KJIETOUHOW wuHxkeHepuu. [emuddepenumanus —
OCHOBa (POPMUPOBAHMSI KJICTOUYHBIX KYJIbTYp PaCTEHUH.

Kamrycorene3 kak OCHOBa CO3/IaHUS KJIETOYHBIX KyJbTyp. KayrycHble KyJabTypbl pacTE€HUU
CycCrneH3uOHHBIE KYJIbTYpBI U YCIOBHSI UX KYJIbTUBUPOBAHUS.

N3ommpoBaHHbIE MPOTOILIACTHI. BHOTEXHONOIMM Ha OCHOBE W30JUPOBAHHBIX IMPOTOIIACTOB.
Metonpl ciusHUA, KyJIbTUBUPOBAHUS NPOTOIUIACTOB. PereHepanus KIETOK, KJIETOYHBIX KYJIbTYp U
pacteHuil w3 mnporomuacToB. Mopdorene3 B KIETOYHBIX KylnbTypax pacteHuil. KionanbHoe
MUKPOPa3MHOXKXCHUE PACTCHHH U €ro MPAaKTUYECKOE NPUMEHEHUE. ATpOTEXHMUYECKOE NPUMEHEHHE
KJIETOYHBIX KyJIbTyp pacTeHuil. [IpMHIMIBI cO31aHus accouUaluil KIETOK BBICHIMX PACTEHUH C
MHUKPOOpPraHW3MaMH Kak CIocod MOIU(UKAIMKM PACTUTENbHON KieTku. llodydyeHue coenmHeHHN
BTOPUYHOI0 MeTa00JIM3Ma, CHHTE3UPYIOIIUXCS B KJIETKaX BBICUIMX PACTEHUH.

Knerounble TEXHOJIIOTUH B CO3[JaHMM T'€HETHYECKOTO pPa3zHOOOpasus M LEHHBIX JUIS CEIEeKIUU
ucxomHbix  (popm. CTaOMIBHOCT W BapHaOCIIBHOCTh T€HOMA pPACTUTENBHBIX KJIETOK 1n  Vitro.
Coxpanenue in vitro reHo()oH/1a B KOJUIEKIIMOHHBIX IIEHTPAX.

Tema 7. OcCHOBBLI OHOTEXHOJIOTHH KMBOTHBIX

Uctopusi, oOmue NpUHIMIBL, MNPUMEHEHHE KYyJIbTYp KJIETOK MIEKONUTAIOMIUX in  Vitro.
B03MOXXHOCTH ¥ MEpPCIIEKTUBBI UCIIOIb30BAHMS KJIETOK U KIETOYHBIX CTPYKTYp Pa3IMUHBIX TKaHEH.
['uOpuansanusi KUBOTHBIX KJIETOK. MexaHusM ciusHuAg KieTok [lomydenue romo, rerepo u
CUHKapHOTHYEeCKUX THOpHI0B. ' nOpuaomel. [Tonydenrne n mpuMeHEHHE MOHOKIIOHAIbHBIX AaHTUTE.

[IpumeHeHne KyJabTyp KIETOK MIIEKONUTAIOIMX B HUMMYyHOOHOTeXHonoruu. lIpumeHeHue

KYJIbTYp KJIETOK MJICKOMUTAIOMUX B KIETOUYHOW Tepanuu. KymbTypbl TKaHel B TPaHCIUIAHTOJOTHH.
[Ipumenenne KynbTyp KIETOK MIEKONUTAIOMIUX B TkKaHeBoW wuHxeHepun. Co3maHue OaHka
TPAHCIUIAHTUPYEMBIX KYJbTYpP TKaHEH.

CtBoJioBbIe KJIEeTKH. OCOOCHHOCTH CTBOJIOBHIX KJICTOK, CBOMCTBA CTBOJIOBBIX KJIETOK, THUIIBI
CTBOJIOBBIX KJICTOK. HpI/IMeHeHI/Ie CTBOJIOBBIX KJICTOK B OTACJIBbHBIX 0611acmx MCAUIINHBI.

TpancrianTanus SMOPHOHOB. DKCTpaKOpIopaibHOEe OMIoA0TBOpeHue. Kierounas nHxeHepus
B JKMBOTHOBOJCTBE. MUKpPOMaHUMYISIIUU C SMOpPHOHAMH KHBOTHBIX. OIUIOZOTBOpPEHHE in Vitro.
KynbpTuBupoBanue in vitro sMOpHOHOB KUBOTHBIX. MEXBHIOBBIE MTEPECaIKH SMOPHOHOB U MOIYUYCHUE
XUMCPHBIX ) XUBOTHBIX.

KionnpoBanue xuBoTHbIX. [lodyueHne KIIOHMPOBaHHBIX KUBOTHBIX MYyTEM MEPECATKH sIACP
SMOpPUOHANIBHBIX KJIETOK B JHYKJIEUPOBAHHbIE SWIEKIETKU. OJTHYECKHME U Tpo¢ecCHOHAIbHbIE
npoOnemsbl. Peanuzarus HaydHOTO MpoekTa «I eHoM demoBeKay.

Tema 8. Posib 0MOTEXHOIOTMH B yJIy4IlIeHHH IKOJIOTMYECKOH CUTyalllu

bezonacHOCTh OMOTEXHOJIOTMYECKOIO MPOU3BOJCTBA I YEJIOBEKAa M OKpPY)KAIOLIeH Cpeabl.
MexayHapoaHas 3akoHOAaTeNbHass 0aza mo OmobOe3omacHOCTH. 3akoHonaTenabHas 0a3za Poccum 1o
6uobe3onacHocT U ee peanuzauus [IpyHIMOBI OMOIOTMYECKUX METOJOB a’pOoOHON M aHa’pOOHOM
OYHMCTKH CTOYHBIX BOJ. [IprMeHeHHe OMOTEXHOJIOTHYECKUX METOMOB JJISi OUYMCTKHU Ta30-BO3IYIIHBIX
BBIOPOCOB M Jerpajganuu HedTsHbIX 3arps3HeHuid. [lomyyenue 6uorasa. [IpousBoacTBo OnosTaHoza.
Cucrtema OMOKATaIMTUYECKOTO MTPOU3BOICTBA BOOPOIa. BHOT€OTEXHONIOTHS M TIOJTyYeHHE METAIUIOB.
buopemenunanusi.

Tema 9. HaHO0OHOTEXHOIOTMH - HOBBIH 3Tan pa3BUTHS OMOJIOrHYeCKOi HAYKH
OOme mpeacTaBIeHUs O HAHOOOBEKTAX M HAHOTEXHOJOTHsX. MCTOpHs BO3HUKHOBEHHUS

HAHOTEXHOJOTHH. BHOMaKkpOMOJIEKYJbl KaK COCTABISIONIME HaHOMUpa. HaHOTEXHOJIOTMY B METULIHE
A OHOJIOTH. Hanomarepuansi. buomenuuuHckre  HaHOMaTEpHUAbI. HanoTtoxkcukomnorus.
HanoOuocencopuka. HanoOuomortopsl. HanopoGoTbl. HaHOTEXHOTOTMHMM Ha OCHOBE BHUPYCOB.
Hanorexnomornn wu OuomuMeTuka. Pa3BuTHe HAHOOMOTEXHOJOTMH W BO3MOXKHBIE PHCKH.



buonornueckass 6e30MacHOCT, HAHOKOHCTPYKLUMH W HAHOTEXHOJOTHH. OCOOEHHOCTH BIHSHUS
HAHOYACTHI] HA KUBbIE OPTraHU3MBI.

4.3.1 TlepeyeHb CEMMHAPCKUX, IPAKTHYECKUX 3AHATHI U J1a0OPaTOPHBIX padoT

Ne Ne pazpaena v Tembl HaumenoBanue TpynoemMkocTh OreHOYHEIE dopMupyemble
1/ CEMHHApPOB, (dac.) cpencTBa KOMTICTCHITHH
H MPAKTHYECKUX U Bcero | U3 Hux (MHIUKATOPBI)
1a00paTOPHBIX PAbOT | YacoB | MPaKTHY
eckas
IIOJITOTO
BKa
1 2 3 4 5 6 7
1| Tema 1. CospemenHas | CoBpeMeHHAs V CTHBIH OMK-5 A/IK onrsa
OHMOTEXHOJIOT U, Kak | OMOTEXHOJIOTHS, Kak 2 onpoc,
HayKa u oTpaciib | HAaykKa W OTpPacib TOKMa-
IIPOU3BOJICTBA NPOU3BOJICTBA HPE3CHTAIMA
2 | Tema2.BrooGbeKTHI U | BooObeKTEI u Yerublit OH[I(( -5 HAK OIZKM
CITOCOOBI UX | CIIOCOOBI ux 4 ﬂool:a (;;’_ PAK o2 HAK onicss
COBEPIIICHCTBOBAHUS COBEPIIICHCTBOBAHUS Ipe3cHTAIA
3 Tema3.O0mas OO6mas V CTHBIH ZHII((-S Hﬂg 0[’;“-1
XapaKTEPHCTHKA XapaKTEPUCTUKA 4 ompoc, VK ons.2 MAK onxss
OHOTEXHOJIOTMUECKHX OHOTEXHOJIOTHUECKH JOKIaI-
IIPOLIECCOB X IPOLECCOB HIPE3CHTATINA
4 | Tema 4. Buonnaycrpus Buounyctpust VeTHbIH OIK-5 HJIK onrsa
(hepMeHTOB (dhepMeHTOB 4 ompoc, UK onrs2 UK onxs.3
JOoKJana-
MpE3CHTALNA
S | Tema 5. MUKpPOOHOTEXHOIIOT YcrHblit ONK-5 H/IK onrs.1
MUuUKpOOHOTEXHOIOTHS ust 6 ompoc, HJIK onxs2 MK onks3
JOoKJana-
IIpe3CHTALA
6 OCHOBEI YerHbi OIIK-5 UK onxs.a
Tema 6. OcHOBEI I — 4 ompoc, HIIK onxs2 U1K onkss
OMOTEXHOJIOTUN PACTEHHI . JOKIa-
pacTCHUH NPE3CHTAIMS
7 YcTHbIT OHK-S Hﬂ[( OITK5.1
Tema7. OcHOBBI OCHOBBI omnpoc, UK onks.2 UITK onxs3
OMOTEXHOJIOTHH OMOTEXHOJIOTHH 4 JOKJIa1-
JKHBOTHBIX JKUBOTHBIX Ope3eHTalus
8 | Tema 8. Postb Pous OnoTexHomorun V CTHBIH OIK-5 H/IK onrsa
OMOTEXHOJIOTHH B B YIIy4IIEHHH 4 ompoc, HJIK omis2 IIIK onies3
YITy4qIIeHIH 9KOJOTHICCKOM JOKNa-
SKOJIOTMYECKOM CUTyalluu | CUTyaluu npe3eHTauuns
9 Tema 9 YerHbi OIIK-5 UK onxs.a
' OIIpocC, HﬂK OITK5.2 HﬂK OJTK5.3
HanoOunorexHomoruu - OKIa-
HOBBIW ATal pa3BUTHS OcHoBl 4 Mpe3eHTalHs
GHONOrHUECKOI HAYKH HaHOOMOTEXHOJIOTUN KOHTpOIbHEE
BOIIPOCHI,
TECThI




4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOAITEJIbHOE U3YyUYeHH e CTYAeHTAaMHU
B paMKax camocTositeabHoil padoTsl (CPC)

Ne Tema 3ananue ®opmupye NAK
mast
n/ KOMIIETeH
n us
1 CoBpeMeHHas GHOTEXHOMOMMA, Kak 1. ITogroToBka DOKIa[0B IO TEME OIIK-5 OIIK-5 U/IK onxs.i
2. IToaroToBka K YCTHOMY OIpPOCY
HayKa U OTpacib [IPOU3BOJICTBA
2. | Buoobbextsl M cnoco6sr  mx | 1. IlOAroTOBKa MOKIANOB IO TEME OIIK-5 OIIK-5 U/IK onks.i
COBEPIIEHCTBOBAHUS 2. IloAroTOBKA K YCTHOMY OIpPOCY UK ons.2 UJIK onxs.3
o | OB pupueni |1 T oo e OISO T
" | OMOTEXHOJMOTUYECKUX MPOLIECCOB - Hon Y y onpocy Olks.2 11Ks3
4. | buounpyctpust pepMeHTOB 1. IloaroToBKa AOKIAI0B MO TEME OIIK-5 OIIK-5 UK onks.1
2. TIoArOTOBKA K YCTHOMY OIIPOCY HJIK onks.2 UK onks 3
5. | MukpoOHOTEXHOTIOTHSA 1. ITonroToBKa JOKIAI0B IO TEME OIIK-5 OIIK-5 U/IK orks.1
2. TIoArOTOBKA K YCTHOMY OIIPOCY HJIK onks.2 UK onks 3
1. [ToaroroBka QOKJIaI0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
6. | OcHoBBI OHOTEeXHONOTHH pacTeHUil | 2. [TonroToBKa K yCTHOMY OIIPOCY HJIK onks.2 UAK onksa3
7. OCHOBE 6HOTEXHONOMIH SKHBOTHEX 1. [ToaroroBka QOKJIaI0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
2. TToArOTOBKA K YCTHOMY OIIPOCY HJIK onks.2 UJIK onks 3
8. | Hano6HOTEeXHOIOrMH - HOBBIM 5Tan | 1- 1IOATOTOBKA JOKIAI0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
pasBUTHS GHOIOTHYECKOM HAYKH 2. ToaroToBKka K yCTHOMY onpocy MK onxs. 2 MIK onxs3
9 Posib GMOTEXHOJIOTHH B YIyUIEHHH é r;foﬂr:f:s;faﬂ?iii?;i;?;e OIIK-5 Zgllf > Hﬂgﬁgﬁ']
" | 9KOJOTHYECKON CUTYyalluu oﬁpocg p y OlKs.2 11K

a)

6)
B)

r)

)

4.4. MeTonnueckne yKa3aHHus 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl CTYIEHTOB
CamocrosTenbHas paboTa CTyI€HTOB MIPeCIeyeT CleAYIOIINe IeH:
COBEpIIIEHCTBOBAHNE HaBBIKOB CaMO00OPa30BaTEIbHON pabOThl KAK OCHOBHOIO ITYTH MOBBILIECHHS

YpOBHS 00pa30BaHMS;

yriayOJieHrne U paciIupeHne 3HaHuH 1Mo mpeaIMeTy.
[To mucnuruinHe «bHOTEXHOJOTHS» MpenIaralTcs cieayromue (GopMbl CaMOCTOSITEIbLHOU
paloThI:
VYryOneHHbI aHaTu3 HayYHO-METOANYECKOM JINTepaTyphl M U3yUYeHHE YUYEOHOTO0 MaTepuarna,
MIPEelyCMOTPEHHOT0 pabouei mporpaMmoit;

IMOATOTOBKA YCTHBIX NOKJIIAI0B C HpEBeHTaL[PIeI’I;
MOoATOTOBKA OTYETOB I10 MPAKTUUCCKHUM pa60TaM;

IMOATOTOBKA K KOHTPOJIBHOMY OIIPOCY HA NPAKTHYCCKUX 3aHATUAX

MMOATOTOBKA K TCCTUPOBAHUTO 110 OTACIIBHBIM pa3jciiaM OUCHHUIITINHBL

Iucomennvie pabomul. ]I caMOCTOATENBHOTO H3Y4YEHHUS T€M PEKOMEHIYeTCS HCIOIb30BaTh
OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEpaTypy, a TakXKe HCTOYHUKH, HaiileHHble MpHU MOMOLIH
MH(POPMAIIMOHHO-CIIPABOYHBIX M TIOMCKOBBIX. JlJIsl 3aKperyieHns MaTephalia peKOMEHIYeTCs JIeNaTh
KpaTKHe KOHCIIEKTHI 110 TEME.

Yemuwiii 0oxnao — sto coobuienue B Teuenue 10-15 MuH, B KOTOPOM CTYJEHT B IAKOHUYHOH hopme
JOJDKEH HM3JI0KUTh MaTepuall 10 COOTBETCTBYIOIIEH TeMe, MPUICPKHUBAsICh CIEAYIOIIEro IUIaHa:
BBEJICHHE, OCHOBHAs 4acTh, 3aKiroueHue. [lokiaa compoBoOXkaaeTcs Mpe3eHTaluei, oTpakarolei
OCHOBHBIE TIOJIO)KEHHUSI TI0 COOTBETCTBYIOIIEH TeMe, BKJIIOYAIONICH HATJISAHbIE MaTepUalbl (CXEMBI,
Tabmuipl, Goto u T.4.). [To OKOHYaHNU TOKITaa CTYACHTY 3aJ1al0T BOIPOCHI, KaK MPeroaaBaTellb, TaK 1
CTY/ICHTHI, Ha KOTOPBIE TOKJIQTUUK JOJDKEH AaTh UCUYEPITBIBAIOIINE OTBETHI.



Kpurepun onieHMBaHMs yCTHOTO JOKJIaJa:

- OneHka «OTIIMYHO». B 1oKnane MOJHOCTBIO pacKpbITa TEMa, IPOAHATU3UPOBAHO COBPEMEHHOE
COCTOSIHME BOIPOCA; CTYACHT CBOOOJHO BIAJEET MAaTepuajoM, U3jaraeT ero JOTMYHO,
MOCJIEZIOBATENbHO, JIAKOHUYHO, COOMIOass OCHOBHBIE TMpaBWia KylIbTypel peun. Jlokman
COIIPOBOXAAETCS MPE3EHTALNEN, KOTOpas OTPakaeT OCHOBHBIE IIOJIOKEHUS JOKJIaAa, MpPe3eHTalus
COCTaBJIeHa TPaMOTHO C COOTIOACHUEM O0IIUX TpeOOBaHUIA, TpaBUII PUGPTOBOTO 0GOPMIICHHUS, TOJaUN
rpaMuecKoro marepuana, UMEIOTCS CChUIKM Ha NpUBEICHHBIE (DOTO, PUCYHKH, CXEMBI U T.1.,
MPUBOJIUTCS CHUCOK MCHOJIb30BaHHOW JnuTeparyphl. llpu ob0cyxneHuu [okiana CTYIEHT JaeT
HCYEpIBIBAIOIINE, apTyMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xopomoy». Tema packpsiTa, NPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuana, HO IpU
9TOM MaTepuaj B HEIOCTATOYHOM CTEIEHU IPOAHAIU3UpPOBaH aBTOPOM. lIpeseHTanus He B IOJIHOMN
CTEIIEHH COOTBETCTBYET OOmMM TpeOoBaHuAM. OTBEThl CTYAEHTa HE Ha BCE BOIPOCHI SBJISIOTCS
HCYEPIBIBAIOIIUMU U apTyMEHTHPOBAHHBIMHU.

- OueHKa «yJOBJIETBOPUTEIBHO». TeMa pacKkpbiTa HE IOJIHO, MaTepuall IPUBEAECH KakK MpOCTast
KOHCTaTanust (akToB, HE MPOAHAIM3UPOBAH, CTYJIEHT IIOKA3bIBAET ITOBEPXHOCTHBIC 3HAHUSI.
[Ipe3eHTanuss 4acCTUYHO COOTBETCTBYET YCTAHOBJIEHHBbIM TpeOoBaHusAM. [Ipu oOcyxiaeHUN AoKiIaaa
CTYJEHT HE BCer/ia AaeT MpaBUIIbHbIE, HCUEPIIBIBAIOIINE OTBETHI HA 33]]aBA€Mbl€ BOIPOCHI.

- OLeHKa «HEYJOBIETBOPUTEIHHO». Tema J0KIaaa He PacKphITa, CKYAHBIH 00beM MPUBEACHHBIX
MaTepHaJioB; Mpe3eHTaNusl OTCYTCTBYeT. [Ipn 00Cy)IeHnH TOKIana CTY/ICHT HE JaeT OTBETHI WM OHU
HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

Pexomenoayuu no noocomoske npezenmayuu.

[IpesenTaumun — crnoco0 mMpeAcTaBlieHUs HHPOpPMAIMKM, COuYeTaloNMii B cebe TeKCT,
THIIEPTEKCTOBBIE CCBHUIKHM, KOMITBIOTEPHYIO aHUMAIMIO, TpaduKu, BHIEO, MY3BIKY U 3BYKOBOW P,
KOTOpbIE OpPraHM30BaHbl B €IMHYIO cpeny. lIpeseHTanus vMeeT CIOXKET, CUEHAapud U CTPYKTYpY,
OpPTaHU30BaHHYIO sl ynoOHOro BocmpusATusi uHPopManuu. OTINYATENBHOW 0COOEHHOCTHIO
MIPE3CHTALNM SIBJIACTCA €€ MHTEPAKTUBHOCTb, TO €CTh CO3JaBaeMas JUIsl MOJIb30BaTEsl BO3MOKHOCTh
B3alMO/ICHCTBUS Uepe3 3JIEMEHTHI YIIPaBICHHUS.

[IpeseHTanusi Bcerma COCTOMT U3 JABYX OCHOBHBIX KOMIIOHEHTOB: HMH(OpMalHH, KOTOPYIO
BBICTYIAIOLINA X0YeT TOHECTH JI0 ayAUTOPUH, U MaHEephl U3JI0KeHUs. HanncanHplii Ha Oymare TeKcT
momoraer 0ojiee YeTKO U MOCIENI0BAaTENIbHO U3JOXKUTh MaTtepuan. [Ipe3eHTanuu oOBIYHO JENalT B
PowerPoint, B Impress, nu6o B Acrobat. JKenarenbHo nMpuaepKuBaThCs MPUHIINATIA: OJIMH CIIal] - OJTHA
MbICIIb. TUTYNbHBIA CIAW] JIOJDKEH CcoJepKaTh HAa3BaHHWE NPE3EHTAlMU, €€ aBTOpa, KOHTAKTHYIO
uH(popmanuto apTopa. Ha BTopom cnaiizie 00bIMHO MpeCTaBIIEH IJIaH IPE3EHTAIUN, OCHOBHBIE Pa3/eIbl
WA BOIPOCHI, KOTOpBIE OyAyT paccMOTpeHbl. OcTabHbIE CIai bl HY’)KHO CTPOUTH 110 MOJAEIH: T€3UC -
apryMeHThI — BBIBOJI. BBIBOJIBI BCeryia TOJKHO ObITh JIaHBI SICHO M JJAKOHUYHO Ha OTAEJIBLHOM craiize.
[Ipennocnenuuii cnaiin nomkeH coaepkaTh HHGOpMaIMio 00 MCIOJb30BaHHBIX MCTOYHHMKAX
JTUTEpaTyphl, HHTEpHET-pecypceax. [locneaHuit cnai MOXET MOBTOPSATh TUTYJIBHBIN C JT00aBICHUEM
¢bpa3bl «Criacubo 3a BHUMaHKE! »

Ha cnaiigpl 1OomKHBI IONACTh TOJIBKO CaMble BaKHBIE TE3UCHI U JaHHbIE, a TAK)Ke IrpaduyecKuit
MaTepuai: auarpammbl, pucyHku, gororpaduu. Crapaiitech nenarh cliailibl Ha OAHOPOTHOM CBETIOM
¢done ¢ Gonee KOHTPACTHBIM TeKcToM. KirroueBble clioBa B MPEIOKEHUH JIYUIIE BBIIEISTH KUPHBIM
mprudToM uiu BETOM. TeKCT MUIINTE KPYITHO, TIIOTHO HAOPAHHBIN TEKCT CI0XKHEE BOCITPHHUMAETCS.

Cooepotcanue u hopma omuema no npakmudeckou pabome

OTuer 1o npakTUYECKON paboTe TOKEH BKIIHOYATh CIEAYIOIINE Pa3Ieiibl:

1. HABBAHUE PABOTHI

2. IEJIb 1 3AJJAYM PABOThI

3. OBFBEKTbHI U METObI

B nanHOM paszgene NMpHUBOAATCS XapaKTEPUCTUKHU HCCIEAYEeMOTro OObEKTa B COOTBETCTBHM C
MHIUBUAYAIbHBIM 3aJJaHUEM, JJaeTCs MepeueHb UCI0JIb30BaHHBIX B pa00TE€ KOMIIBIOTEPHBIX MPOTPaMM,
MHBIX 3JIEKTPOHHBIX PECYpcoB U 0a3 JaHHBIX; OMMCaHUEe MeToAMK. He cienyer BKitouaTh Matepuasbl,
HE UCITOJIb30BaHHBIE B padoTe.

4. PE3VJIBTATBI U UX OBCYXIEHUE



B nanHoM paznene npuBOISATCS pe3ylbTaThl padOTHI B BUJE TaOJIUI, pUCYHKOB U cxeM. [laeTcs
00CYyXJIeHHE pEe3yJbTaTOB pabOThl: aJEeKBATHOCTb PE3YJbTAaTOB  IIOCTABICHHBIM  3ajadam,
MHTEPHpPETAINs PE3YIbTAaTOB C MO3UIIUH OCHOBHBIX OMOJOTMYECKHX TEOPUH H T.JI.

5. BBIBO/IbI

4.5, [IpuMepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB): HE MTPEAYCMOTPEHBI YICOHBIM IJIAHOM.

V. VUEBHO-METOJAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
JTACIHATITAHBI

a) mepeveHb JIUTEPATYPbI

1. Buorexnonorus [Tekcr]: B 2 4.: y4e0. v MpaKkTUKyM JJis akaj. OakanaBpuara / pen.: H. B.
3arockuHa, JI. B. Hazapenko. - 2-e u3n., uctp. u goi. - M.: FOpaiit, 2018 (25 3k3.)

2. Eropoa T.A. OcuoBbl 6uotexnosnoruu [Tekct]: yue6. mocobue amns ctya. By3oB/ T. A.
Eropoga, C. M. Knynoga, E. A. XKusyxuna. - 3-e u3zz., crep. - M.: Axkagemus, 2006. - 208 c.:
wi.; 21 cMm. - (Briciiee npodeccnonanbHOe 00pa3oBaHKe: NeIarornyeckue CreluaibHOCTH). -
bubmuorp.: c. 205-206. - ISBN 5-7695-2808-7 (28 3x3.)

3. CanoBapoga, B. I1. Dx010ro-6M0TEXHOIOTHYECKHE OCHOBBI KOHBEPCUU PACTUTEIBHBIX
cyOcTparoB. yue0. mocobue miis ctyn. By3os / B. I1. CanoBaposa; UpkyTckuii roc. yH-T, Hayu.
0-Kka. - 2-e u3a., nepepad. u gon. M. Dueprus, 2006. - 543c. ISBN-598908-001-4 (45 5k3)

4. Skynos, T. P. Monexynsapuas 6uorexnomnorus/ T. P. Skynos, T. X. ®auzoB. — Kazanb:
KI'ABM wum. baymana, 2018. — 280 c. — Tekct: anekTpoHHbIH // JIaHb: 371€KTpOHHO-
o6ubnuoreunas cucrema. — URL: https://e.lanbook.com/book/122952 (nara oOpaienus:
17.03.2022). — Pexxum qocTyma: AJis aBTOPH3. MOJIb30BaTeeH.

5. baxenona, 1. A. OcHOBBI MOJIEKyIsipHON Orooruu. Teopus U mpakTuka: yaueOHoe nmocooue
s By30B / 1. A. baxenosa, T. A. Ky3nenoBa. — 2-e uzza., crep. — Cankr-IlerepOypr: Jlanb,
2021. — 140 c. — ISBN 978-5-8114-6787-7. — Tekct: aneKTpoHHBIH // JIaHb: 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/152444 (nara obparieHus:
17.03.2022). — Pesxxum mocTyna: 1jisi aBTOPH3. MOJIb30BATEIICH.

6. Ilecuos, I'. B. buorexnomorus: yuebHo-meToauueckoe nocooue / I'. B. Ilecros, H. H. XKykos.
— Tyma: TT'TIVY, 2021. — 68 c. — ISBN 978-5-6045162-5-6. — Tekcr: anexkTpoHHbIH // JlaHb:
aseKTpoHHO-Onbmoreynas cucrema. — URL: https://e.lanbook.com/book/213473 (nara
obpamenusi: 17.03.2022). — Pexum gocryna: ayis apropus. [loas3oBareneit

7. CoBpeMeHHbIE HayUHbIE, TEXHOJOTUYECKUE U COITUATBHO-ITUYECKHE MPOOIEMBI B
ouorexnosnoruu: yueoHoe nmocoodue / XK. A. Canponona, C. B. Cepryzosa, H. C. Jlynmannuna,
A. B. Caruenko. — benropoa: BI'TY um. B.I'. lllyxosa, 2020. — 78 c. — Tekcr:
9IeKTpOHHBIN // JIaHb: anexkTpoHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/177606 (nata ob6pamenus: 17.03.2022). — Pexum noctyna: ans
aBTOPU3. MTOJIb30BATEIEH.

8. Cucrembl Opranu3aly, KOHTPOJIS U YIPaBiIeHHUsI OMOTEXHOIOTHUECKUMHU MTPOLIECCaMU U
pou3BoicTBOM: yueOHoe nocodue / E. A. daycr, A. K. Hukudopos, A. B. Komuccapos [u
ap.]. — Caparos: Caparosckuii [AY, 2019 — Yacts 1: HopMupoBanune 6M0TEXHOTOTHIECKIX
npousBoactB — 2019. — 220 c. — ISBN 978-5-91818-602-2. — Tekcr: anekTpoHHbIi //
Jlanb: snexkTpoHHO-OnbMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/137493 (nata
obpamienusi: 17.03.2022). — Pexxum poctymna: it aBTOPU3. MOJIb30BaTENCH.

9. Kpurep, O. B. Opranuzanus 6MOTEXHOJIOTHYECKUX MPOU3BOJICTB: yueOHoe nocodue / O. B.
Kpurep, C. A. BanoBa. — Kemeposo: KemI'Y, 2018. — 99 c. — ISBN 979-5-89289-176-

8. — TexkcT: 2nekTpoHHbIH // JIaHb: 3eKTpoHHO-OnbmoreuHas cucrema. — URL:



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

https://e.lanbook.com/book/107701 (mara obpamenus: 17.03.2022). — Pexxum noctyna: mist
aBTOPU3. II0JIb30BATEIICH.

Yemepunosa, B.M. OcHOBBI FEHOMUKH U TPOTEOMMKU: TEXHOJIOTUU pekoMOMHaHTHBIX JITHK
nepBoro nmokoyieHus (reunas umkenepusi) / B. . Uemepunosa. Upkyrck: M3a-so UT'Y, 2014.
- 238 c. - ISBN 978-5-9624-1217-7 (39 3k3.)

Epmumun, A. I1. 'enetnuecku MoauduumupoBaHHbIE OPraHU3MBI B OM00E3011aCHOCTh
[DnexTponnsiii pecypc] / A. I1. Epmumun. - Munck: benapyckas Hasyka, 2013. - 171 c. -
Pexum nocryna: 9bC "Aiidykc". - Heorpanuu. gocrym. - ISBN 978-985-08-1592-7
@pemnn,P.f. KynbTypa )KUBOTHBIX KJIETOK [DnekTpoHHbIH pecypce] / P. 5. ®dpemrau. - M:
bunowm. JIaboparopus 3nanwmii, 2013. - 691 ¢ Pexum goctyna: 9bC "UsnatensctBo "Jlanp". -
Heorpannu. nocrym. - ISBN 978-5-9963-1342-6

OrapkoB b. H.  Mycota - ocHoBa MHOTHX OMOTeXHOJIOTHH [ DaekTpoHHbIN pecypc] / b. H.
Orapkog. - OBK. - Upkyrck: Bpems ctpanctsuii, 2011. - Pexxum nocryna: 943 "bubnuorex".
- Heorpanuu. goctym. - ISBN 978-5-91344-259-8 (10 3k3.)

Medonases, I'. A. ['eHeTnka ¢ ocHoBamMu OHOTEeXHOJIOTHH: yueOHOoe rmocodue / I'. A. Medoabes.
— Yeoboxkcapsr: UI'CXA, 2017. — 118 c. — ISBN 978-5-7677-2605-9. — Tekcr:
AJEKTPOHHBIN // JIaHb: 31eKTpoHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/139072 (nata o6pamenus: 17.03.2022). — Pexum noctyna: ans
aBTOpU3. OJIB30BATENCH.

AxumoBa, C. A. buorexnonorus: yuebnoe nocodbue / C. A. Akumosna, I'. M. ®upcos. — 2-¢
n3a. — Boarorpan: Bonrorpaackuii 'AY, 2018. — 144 ¢. — TekcT: aeKkTpoHHbIH // JlaHb:
aneKTpoHHO-O0nbanoreuynas cucrtema. — URL: https://e.lanbook.com/book/112369 (nara
obpamenust: 17.03.2022). — Pexum noctyna: s aBropus. [lons3oBareneit

[Iumoga, F0. C. MoaenupoBanue OMOTEXHOJIOTHUECKUX MPoIieccoB: yuedbnoe nocodue / 1O. C.
[umosa, H. 1O. lemunenko. — Kpacnosipck: Cubl'Y um. akanemuka M. @. Pemernéna,
2018. — 96 c. — TexkcT: 21eKTpoHHBIH // JlaHb: 3NeKTpOHHO-O0MbOIHOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/147480 (nata oopamenus: 17.03.2022). — Pexum nocryna: s
aBTOPH3. II0JIb30BATEIICH.

@upcos, I'. M. Bupycosnorus u 6uorexnonorus: yaueonoe nocodue / I'. M. @upcos, C. A.
AxumoBa. — 2-¢ u3., Ao — Bounrorpan: Bonrorpanckmii [AY, 2015. — 232 ¢. — Tekcr:
9IeKTpOHHBIN // JIaHb: anexkTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/76630 (nata oopamenus: 17.03.2022). — Pexum goctymna: st
aBTOPU3. MTOJIb30BATEIIEH.

Epmaxkos, B. B. Bupyconorus u 6uorexHonorusi: Mmeronundeckue ykasanus / B. B. EpmakoB. —
Camapa: CamI'AY, 2019. — 25 c. — Tekcr: snexkTpoHHbIH // JlaHb: 31€KTPOHHO-
oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/123533 (nara obparienusi:
17.03.2022). — Pexxum qocTyma: s aBTOPH3. MOIb30BaTese.

Muposos, I1. B. MeTo/s! BeIIeNIeHHs U aHATTU3a MIPOIYKTOB OMocHHTe3a: yueOHoe nocodue /
I1. B. Muposos, E. B. AnayaunoBa. — Kpacnosipck: Cubl'Y um. akanemuka M. .
Pemernéna, 2019. — 116 c¢. — TekcT: 3neKTpoHHBIN // JIaHb: 27€KTPOHHO-O0MOIMOTEUHas
cucrema. — URL: https://e.lanbook.com/book/147482 (nata obpamenus: 17.03.2022). —
Pexxum gocTyna: i aBTOpHU3. MOJIb30BaTeNei.

BBenenne B OMOTEXHOIOTHIO [ DNEKTPOHHBIN pecypc]: yued. s By30B 1o Hamp. "buonorus" u
cmexxHbIM Hamp./ A. U. Hetpycos. - OBK. -M.: Akagemus, 2014. - Pexxum goctyna: D43
"bubnmorex". - 20 goctymos. -ISBN 978-5-4468-0345-3

[IpoMbliieHHOE TPOU3BOACTBO OMOJOTHUYECKH aKTUBHBIX BEIleCTB: yueOHoe nmocodue / A. FO.
[Tpocexos, O. B. Kpurep, JI. C. [Ipmutiok, JI. K. Acskura. — Kemeposo: KemI['Y, 2020. — 82
c. — ISBN 978-5-8353-2687-7. — Tekcrt: anekTpoHHbIH // JlaHb: 2mekTpoHHO-0HOIHOTeYHAS



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D1%80%D0%BC%D0%B8%D1%88%D0%B8%D0%BD%2C%20%D0%90%2E%20%D0%9F%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D1%80%D0%B5%D1%88%D0%BD%D0%B8%2C%20%D0%A0%2E%20%D0%AF%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9E%D0%B3%D0%B0%D1%80%D0%BA%D0%BE%D0%B2%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9D%D0%B8%D0%BA%D0%B8%D1%82%D0%BE%D0%B2%D0%B8%D1%87

cucrema. — URL: https://e.lanbook.com/book/162609 (mata obpamenus: 17.03.2022). —
Pexxum mocTyna: A aBTOpHU3. MOJIb30BATENICH.

22. KcenodontoB b. C. OcHOBBI MUKPOOHUOJIOTHH U YKOJIOTUYECKON OMOTEXHOIOTHH

[Dnextponnstii pecypc] / b. C. Kcenodontos. - OBK. - M.: Uudpa-M, 2015. - Pexxum
nocryma: DU3 "bubmmotex". - Heorpanuu. noctyt. - ISBN 978-5-8199-0615-6. - ISBN 978-5-
16-010286-3

0) nepuogUYecKHe U3TAHUS
«buorexHomorus», «Mukpoouonorus», «l[IpukimamgHas OHOXHUMHUS H MHKPOOHOJIOTHS,

«BecTHUK OMOTEXHOIOTHHU U GUBHKO-XUMHUECKOU Onostoruu uMmeHu 0. A. OBunHHUKOBaY, «/3BecTus
BY30B. [Ipukiiagnas xumus u Ouotexnosorus», «Kommepueckass OMOTEXHOJIOTHS»

B) CIIMCOK ABTOPCKHUX METOAUICCKHUX pa3p360TOK
CaJ'IOBapOBa, B. II. Dxo0j0ro-0MOTEXHOJOIrMYECKHE OCHOBBI KOHBEpPCUN PaCTUTCIBbHBIX

cyOcTpartoB. yueb. mocobue st ctya. By3os / B. I1. CanoBaposa; Upkyrckwii roc. yH-T, Hayd. 6-ka. -
2-¢ u3 ., mepepad. u gon. M. DHeprus, 2006. - 543¢. ISBN-598908-001-4 (45 »k3)

10.
11.
12.

13.

r) 6a3bl JaHHBIX, HHPOPMAHOHHO-CIIPABOYHBIE H OMCKOBbIE CHCTEMbI
http://elibrary.ru/defaultx.asp - Hayunast snekTpoHHas OMOIHOTEKA, KPYIMHEUIINN POCCHICKUI
UH()OPMAIIMOHHBIH TOpTa]l B OOJIACTH HAYKH, TEXHOJOTWH, MEIWIMHBI U 00pa3oBaHWs,
coJiep>kamiuii pedepathl U MOJIHbIE TEKCTHI Oosiee 12 MIIH HayYHBIX CTaTei U MyOIMKaIUil.
http://www.protein.bio.msu.ru/biokhimiya/index.htm - WHTepHeT Bepcus MEXIyHApPOIHOTO
KypHajla 10 OWOXMMHH W OHOXMMHYECKMM acleKTaM  MOJICKYJSIPHOH  OHOJIOTHH,
OMOOPTaHUIEMCKOM XMMHH, MUKPOOHOIOTHH, IMMYHOJIOTHH, (DU3HOIIOTHH ¥ OHOMEIUIIHHCKIX
ucccinenoanuii. Crateu B pdf-gopmare.

http://molbiol.ru/protocol/ - onucanue OOJBIIOrO KOJMYECTBA (PUIMKO-XUMHUYCCKUX U
MOJIEKYJIIPHO-TEHETUIECKUX METOJIOB.

http://tusearch.blogspot.com - TTouck 3AeKTPOHHBIX KHHT, myOnuKamnuid, 3akoHoB, [OCToB Ha
caiiTax HaydHbBIX JJICKTPOHHBIX OHONMMOTEK. B MOMCKOBHKE OTOOpaHBI Jydlne OUOIHOTEKH, B
OOJIBIIMHCTBE KOTOPBIX MOXHO CKa4yaTh MaTepHajbl B IMOJHOM o0beme 0e3 perucrpanuu. B
CITUCOK BKITFOUCHBI OMOIMOTEKH HHOCTPAHHBIX YHHBEPCUTETOB U HAYYHBIX OPTraHU3allnil.
http://www.protocol-online.org/ - CalT COAEPKUT XOPOIIO CTPYKTYPHUPOBAHHYIO KOJUIEKIIHIO
CCBUIOK Ha TMPOTOKOJBI METOJOB (B OCHOBHOM, pa3iIMuHbIX JjaOopatopuit). HWMmeercs
TEeMaTUICCKHI POpyM.

www.chem.gmul.ac.uk/iubmb - 6noxumuueckas knaccudukanys 1 HOMEHKIATYpa (EPMEHTOB.
CBo0OoHbII J0CTYN Ha caiiTe MexIyHapoAHOTO CO3a OMOXUMHHU U MOJICKYIISIPHON OHOJIOTHU
www.ncbi.nlm.nih.gov/PubMed - kpynHeiimas 06a3a Hay4HBIX JaHHBIX B 00JacTH
ouomenuiuHckux Hayk MedLine

http://bio.fizteh.ru/student/files/biology/biopharticles/ - paszagen caiita M®TU, conepxkammit
HAYYHO-TIOMYJISIPHBIC CTaThH

http://www.fptl.ru/biblioteka/biotehnologiya.html- 6ubnuorexka xuMHKO-(hapMaIeBTHUSCKON
akaJieMuH, pa3nen buorexHomorus

http://www.rostechnologii.ru/ - TocymapctBerHas kopropaius «PoCTeXHOIOTHI

http://cbio.ru- Matepuer-xypran «Kommepueckast 0HOTEXHOIOTHSD»

WHTepHeT-pecypehl, coepKaiiie CBEICHUS O HANpPaBICHUAX TAHHOW MPEIMETHON O0IacTH:

http://www.rusbiotech.ru/; http://scbmt.ru/; http://www.strf.ru;
http://www.biotechnolog.ru/; http://www. medbiotech.info http://molbiol.ru/;
http://arjournals.annualreviews.org/; http://www.sciencedirect.com; http://www.nature.com;;
http://biorosinfo.ru/; http://biorf.ru/; http://www.biotehnologiya.com/;

http://biomolecula.ru/about

3bC «M3narensctBo Jlanb». Anpec nocryna http://e.lanbook.com/


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D1%84%D0%BE%D0%BD%D1%82%D0%BE%D0%B2%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://elibrary.ru/defaultx.asp
http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://molbiol.ru/protocol/
http://tusearch.blogspot.com/
http://www.protocol-online.org/
http://www.chem.qmv.ac.uk/iubmb
http://www.ncbi.nlm.nih.gov/PubMed
http://bio.fizteh.ru/student/files/biology/biopharticles/
http://www.rostechnologii.ru/
http://scbmt.ru/
http://www.biotechnolog.ru/
http://arjournals.annualreviews.org/
http://www.sciencedirect.com/
http://www.nature.com/
http://biorosinfo.ru/
http://biorf.ru/
http://www.biotehnologiya.com/
http://biomolecula.ru/about
http://e.lanbook.com/

14. BBC «PykonTt».. Anpec nocryna http://rucont.ru/

15. BBC «Aiibyke». Anpec moctyna http://ibooks.ru

16. OBC «tOpaiit». Aapec nocryma: http://biblio-online.ru/

17. https://www.ncbi.nlm.nih.gov — Be6-caiit HarmoHanbHOro IEHTpa OHOTEXHOJIOTHYECKOM
unpopmanuu CIIA (NCBI), koTopslil mpenocTaBisieT OeCIUIaTHBINA JOCTYH K Pa3InYHbIM 0a3zam
JIAHHBIX, BKJIFOYasi 0a3bl JIaHHBIX, COJCPIKALINE PA3IMIHBIC TUITBI T€HETUYECKUX JTAHHBIX, 0a3bl
JAHHBIX aHHOTAIMH MyOIuKanui OMOMEIMIMHCKOW M 00IeOn0IOTHYeCKO HarpaBIeHHOCTH;
COJICPYKHT TOMYJISIPHBIC TPUIIOKECHUS U HHCTPYMEHTBI OMOMH(POPMAIIMOHHOTO aHAIIN3A.

18. https://www.ncbi.nlm.nih.gov/genbank/ — renetrueckas 6a3a nanubsix GenBank HarmonanbsHoro
neHTpa ouorexnonornueckor nHpopmaruu CIIA (NCBI), koTopast coep>KUT 00111eI0CTYITHYIO
AHHOTHPOBAHHYIO KOJUICKIHIO BCEX HYKJICOTHIHBIX MOCIEA0BATEILHOCTEH, 3aKOAMPOBAHHBIX B
HUX TOCJIeIOBATEIBPHOCTEH OCIIKOB.

19. http://www.boldsystems.org - oGnaunasi riatopma sl XpaHEHHS] U aHAIM3a TCHETHYCCKHUX
nansbix 1o JJHK-mrpuxkonupoBanus, pazpaboranHast LleHTpoM reHoMukn OnopazHooOpasusi
(Kanaga). CocTouT M3 YeThpeX OCHOBHBIX MOJYJIEW: MOpTajia JaHHBIX, 00pa30BaTEIBHOTO
noprana, peectpa BIN (upentudukanmonnsie Homepa JIHK-mrpuxkomupoBanusi) wu
MHCTPYMEHTApH Ut cOOpa M aHaIHu3a JaHHbIX.

20. http://ensemblgenomes.org — Ensembl, coBMecTHBII Hay4HbIN MPOSKT EBPOIEHCKOro HHCTUTYTA
ouonndopmaruku u Mucrutyra Cenrepa, KOTOPBIi MPEIOCTABIIET HHTETPHPOBAHHBIN JOCTYII K
0a3aM JaHHBIX, KACAIOLIUXCSl CTPOCHHS TEHOMOB Pa3JIMYHBIX OPTaHU3MOB.

21. http://lwww.ddbj.nig.ac.jp/ — Snonckas 6a3a pganusix JIHK DDBIJ, kotopas conepxur
UHPOPMAIIMIO O HYKJICOTHIHBIX IMOCIEIOBATCIBHOCTIX, OTHOCSIIMXCS K Pa3IHYHBIM T'€HAM U
OpraHu3Mam.

22. https://cyberleninka.ru — poccwuiickas Hay4dHas 37aeKTpoHHas oubmuoreka «KubepJleHHHKaY.

23. http://molbiol.ru - HeliTpanbHas pyccKOs3bIUHAS TEPPUTOPHUS IS TEX, KTO MPOPECCHOHATBHO
CBsI3aH C OMOJIOTHEN U MOJIEKYISIPHOU OHOJIOTHE.

24. Ob N3natenbckoro neHTpa «Akagemusi». Axpec poctyna: http:// www.academia-moSCOw.ru

25. http://tusearch.blogspot.com - Tlowck 371€KTPOHHBIX KHHT, myOnukaimii, 3akonoB, ' OCToB Ha
caiiTaX Hay4YHbBIX HIEKTPOHHBIX OMOIHOTEK.

26. Science Research Portal - Hayunas mouckoBasi cucteMa, OCYIIECTBIISIONIAS MOTHOTEKCTOBBIN
MOMCK B >KypHajaX MHOTHUX KPYIHBIX Hay4yHBIX M3JaTeNbCTB, Takux kak Elsevier, Highwire,
IEEE, Nature, Taylor & Francis u ap. Umer ctaTbu 1 TOKyMEHTBI B OTKPBITBIX HAYUHBIX 0a3ax
nannbix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI
6.1. YueOHo-1a00paTopHOe 060py10BaHue:

MarepuanbHO-TeXHUYECKOe 00ecTieueHre JUCIUIUIMHBI 0a3upyeTcsl Ha CIETYIONINX pecypcax:

- Aynautopus Ans TPOBEACHUS 3aHATUH JIEKIMOHHOTO THMA. AynuTopus o0opyJoBaHa:
cneyuanuzuposanrol (yueoHoiu) mebdenvio Ha 100 mocamodHbIX MECT; 000pyI0BaHA MeEXHUUYEeCKUMU
cpedcmeamu 06yyeHus, CIyKaIUMU JUTs TIpe/ICTaBIeHUs] ydeOHONH nHpOopMaluu OONbIION ayTUTOPUU
no aucruiuinHe «buorexnonorus»: mpoektop EpsonEB-X05, skpan Digis; yuebno-nacnaonvimu
nocobuamu, 00ECIeUNBAIOIIMMU TEMaTHUECKUE WIUTIOCTPALUMU M0 TUCHUIUIMHE «bHOoTeXHOoIOrus»:
MIPE3CHTAIHH.

- Ayaurtopusi s NPOBEACHUS 3aHATUN TNMPAKTHMYECKOro THUMA. AYIUTOpPHS 000pyrOBaHa:
cneyuanusuposannol (yaeOHoU) mebenvro Ha 12 MOCATOUYHBIX MECT, 00OpYyIOBaHA MeEXHUUEeCKUMU
cpeocmseamu obyuenus: Ilpoextop Epson EB-X03, Dxpan ScreenMedia, [locka aynmutopHas MenoBasl,
marHuTHast, Jlabopatopus opranmyeckoit xumuu - Illkad BerTshxHON AD-221"- 2 mT., XUMHU4YecKui
mkad (cremnax) -1 mr., JlabopaTopHbIi CTOI ¢ BHIKATHBIMU TyMOAMU — 5 IIT., XOJIOAUIBHUK «MHHCK»
- 2mT., Anmapat s BepTHKIBHOTO 3JekTpodopesa — 1 mr., Bakyymnsrit ucnaputens PBO-64 — 1
mt., Bonmsmerp BY-15 — 1 mir., lesunterparop Y/-20 — 1 mwt., U3MepuTens HOHHBIX CONMPOTUBICHUI
(mmmemanca) - 1 mT., McTtounuk mutanus s snekrpodopesa "Dnbd" — 1 mr., Ocuumiorpad


http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

yHHUBepcalbHbIN 1BYXitydeBoit C-55 — 1 mr., Tepmocrat TC-80 — 1 mrt., Lentpudyra MIIB-310 — 1
HIT. CIY)KAIlUMU JJIsl TpeACTaBleHusl y4eOHON uHpopMaIy OONBIION ayAUTOPHH IO TUCIUIUINHE
«burorexHonorus».

- Kommnbrorepusiii kiacc (yueOHas ayauTopusi) Uis TPYIIOBBIX W HHAWBHIYaJIbHBIX
KOHCYJIbTalMi, TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalli, OpraHU3alul CaMOCTOSATEIbHON
paboTel. AyauTopusi 00OpyAOBaHA: CHEUATU3UPOBaHHON (yueOHOW) mebenbro Ha 20 mocamodHbIX
MECT, JIOCKOW MENIOBOH; 000pynOBaHa TEXHUYECKUMHU cpeiacTBamMu oOydeHHs: CHCTEeMHBIH OJI0K
PentiumG850, Monutop BenQ G252HDA-1 mt.; Cuctemusriii 6;10kAthlon 2 X2 250, MonuTtop BenQ
G252HDA — 8 mt.; Cucremnsiit 6510k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mt.; MoHOOGJIOK
IRU T2105P — 2 mrt.; Cuctemusiit 610k Pentium G3250, Monutop BenQG955 — 1 mt.; CucteMHbIf
omox Pentium G3250, Monutop BenQ GL2250 — 1 mT.; Cucremusrii 610k Pentium G3250, Monutop
Samsung T200 HD — 1 mt.; Cucremnsiii 6510k Pentium G3250, Monutop Samsung T190N — 1 m.;
Cucremusrii 6510k Pentium G3250, Mounutop Samsung 740N — 1 mT.; [Ipoexkrop BenQ MX503; skpan
ScreenVtdiaEcot. C HeorpaHWYeHHBIM JIOCTYIIOM K ceTh MHTepHET W oOecredeHHueM J0CTyra B
AJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpe/ly OpraHU3alnu.

- [lomenienus uist XxpaHeHUs U MPOPUIAKTUYECKOr0 00CTyKMBaHUS yueOHOro 000pyI0BaHUs.
AynuTopust 000pyI0BaHa: CIIEHUAIN3UPOBAHHON MeOEIbI0 Ha 8 TIOCaI0UHBIX MECT; BBITSHKHOM mkad
— lurr., Jlamunapusiii mkad — 2 wr., Tepmoctat TC-80 — 2 mit., JIabopaTopHBIi CTOJN METaNTUYECKUI
— 3 wr., JlaBopaTOpHBIil CTON ¢ PE3WHOBOM MOBEPXHOCTHIO — 2 MIT., XOJOAMWIBHUK «ATIAHT» —
lr.Mukpockon MOHOKYISpHBIA — 8 T, Mukpockon "buonam"-1 wt., Crepunuzarop naposoi BK-
75 IIT "T3MOU" — 1mt., [lunerka aBromarnueckas Jleanuner 0,5-10 m"-1 mwr., [Tunerka-go3atop'-1
., Mukpockon Levenhuk D870T tpunokynsap"-1 wr., [Ipoekrop OBepxen'-1 mr., [Ipoexktop View
Sonic"-1 mrr., [Ipoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 ., [Ipuntep Brother -1 mr.,
[IpunTtep Canon -1 mr.

-JIaboparopus 6GnoXuMHuN U OMOTEXHOJIOTHH

Xpomarorpad KHIKOCTHBI MHUKPOKOJIIOHOUHBIH "Munuxpom-6"; Hanodoromerp Pearl - 1mT;
®epmentep Minifors Speco OakrtepuanbHBIA-1IIT; COyKalUMH IS TPEACTaBICHUS y4eOHOU
nH(OpMALIUY IO TUCTHILTHHE «BHOTEXHOIOTHSI»

6.2. IlporpamMHoOe obecrieueHne

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10 Education
32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1 32/64-bit
(English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without Hyper-V with
SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) - Microsoft Imagine,
Access 2010 32/64-bit (Russian) - Microsoft Imagine). JTorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crangaptabiid Russian Edition. 250-499. ®opyc
KonTpaxt Ne04-114-16 ot 14n056pst 2016r KES. Cuer NePCI3-000147 u AKT ot 23H0s10ps 20161
JIu. Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuun
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
Jlunensuu Microsoft 41059241.

Office 365 mpodeccronanbhblii TWIIOC i ydanmxcs. Homep 3aka3za: 36dde53d-7cdb-4cad-
a87f-29b2al19c463e.

6.3. Texuuuyeckue U 31eKTPOHHbIE CPeACTBA:
e [Ipe3eHTanuu no TemaM Kypca;
e (Cucrema 3JIeKTPOHHOTO TECTUPOBaHUs Ha 0a3e oOpa3oBaTeabHOro mopraia Educa

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U
Jis ocBOEHMSI JMCUUIUIUHBI «BHOTEXHONOTHS» TPUMEHSIOTCS Cleaylole o0pa3oBaTeIbHbIE
TEXHOJIOTUH:



- Ungpopmayuonnas nexyus. JISKIus — 3TO C:KAaTOE MU3IIOKEHUE OCHOBHBIX HAYYHBIX (DAaKTOB, YTO
SIBIISICTCS] 0301 7151 aHAIM3a PacCyKIEHUMN, OIICHOK.

- Jlexyusi-eusyanuzayus. Y9UT CTYJICHTOB MPE0oOPa30BBIBATH YCTHYIO U MMCEMEHHYIO HH(POPMAITUIO
B BU3YaJIbHYIO GOPMY, YTO GOPMHPYET Y HUX MPOPECCHOHATHLHOE MBIIIIJICHHE 33 CYET CUCTEMaTH3AIUN
U BBIICNICHUS HAmOOJee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB COJIEpKaHUs OOydeHHs. 3aaada
MIPEeIoIaBaTellsl UCIOIb30BaTh TaKue (POPMBI HATJISTHOCTH, KOTOPBIE HA TOJILKO JIOMOJHSIOT CIIOBECHYIO
uH(pOpMaLMI0, HO W CaMU SIBJSIFOTCS HOCUTEISIMA HWHGPOpMAnuu (CXEMbl, PUCYHKH, CIIai]IbI-
MPE3CHTAIMH, U T.I1.). DTOT BHI JICKIIUU MCIIOJIb3YETCS Ha dTAIle BBEJCHHS CTYJCHTOB B HOBBIW pa3Jiel,
TEMY JUCIUTUINHBIL.

- [Ipobnemnas nexyus. B otinmuue ot conepkanust ”HGOPMAIIMOHHOM JICKIHH, KOTOPOE
MpeiIaraeTcs Mperno/iaBaTeieM B BUJIE H3BECTHOTO, MOIJISKAIIETO JIUIIh 3alIOMUHAHUIO MaTepuaa, Ha
NPOOJIEMHON JICKIIMM HOBOE 3HAHHWE BBOJIUTCS KaK HEW3BecTHoe JUIsi oOywarommxcs. [IpoGremHas
JIEKIIMsI HAYMHAETCS C BOIPOCOB, C TTOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOJI€ U3JIOKEHUS MaTepuaia
HEOOX0o/MMO pemuTh. JIeKIust CTpOUTCS TakuM o00pa3oM, YTO TMO3HaHUsA OOy4aromerocs
MPUOIIKAIOTCS K TTOMCKOBOM, HMCCIIEAOBATEIBCKON JEATEIbHOCTH. 371eCh yYaCTBYIOT MBIIUICHUE
00y4YaroIerocs M €ro JUYHOCTHOE OTHOIIICHHE K YCBAUBAEMOMY MaTepUaIy.

- Jlexyus-beceda. IlpenmonaraeT HEMOCPEICTBEHHBIM KOHTAKT MPEMOAABATENsl C ayIUTOpPHUEH.
[TpeumymiecTBO JIEKIUU-OECEIbI COCTOUT B TOM, YTO OHA IO3BOJISIET MPUBIICKATh BHUMAaHUE CTY/ICHTOB
K HamOoJiee BaXXHBIM BOIPOCAM TEMBI, OINPEACIATh COJEPKAHUE M TEMIT H3JIOKEHHUs y4eOHOTO
MaTepualia ¢ yueToM 0COOCHHOCTEH CTYJCHTOB.

- Ilpakmuueckue 3amsamus — 3TO 3aHITHE, IMPOBOJUMOE TIOJ PYKOBOICTBOM IIPEIOJABATENS B
y4eOHOI ayJAMTOpUU, HANpPABICHHOE HAa YIIIyOJEHHE HAYYHO-TCOPETHUYCCKUX 3HAHMW U OBJIAJICHHE
OTIpe/ICTICHHBIMA METOJAMH CAMOCTOSTEIBHOU pabOThl, KOTOpOe (HOPMHUPYET MPAKTUICCKUE YMCHUS.
OnHoit u3 (hopM MPAKTUYECKUX 3aHATUH B By3€ SIBJISICTCSI CEMUHAP.

- Cemunap-uccredosanue. TEXHOIOTHS TIPOBEACHHUS TAKOTO CEMHHAPA MOXKET OBITh Pa3INIHOMU, B
3aBHCUMOCTH OT TOT0, KaKOi METO/] 3aJI0’KEH B €r0 OCHOBY. B pamkax AHCIUIUIMHBI « BHOTEXHOIOTUS
MIPOBOAMTCS CEMUHAP C TOJITOTOBKOH WM 3aciHylIMBaHUEM pedepaToB MO aKTyalbHBIM IMpoOiIeMam
TEOPHUH U TIPAKTUKH C MOCIICIYIOIUM HX 00CYKICHHEM.

- Koanoxeuymel — BUJT y4eOHOTO 3aHATHS, TIPOBOJIUMOTO C IEJIbIO IIPOBEPKH M OIICHUBAHMS 3HAHUN
yyamuxcs. KoJUIOKBHyM MOKET MPOBOJUTHCS B OpPME WHAMBUIYAIBHOW Oecelbl MpenoaBaress co
CTYJICHTOM HJTU KaK MacCOBBIN OIpoc. B Xoie TpymnimoBoro 00CykIeH!S CTYICHTHI y4aTCs BRICKA3hIBATh
CBOIO TOYKY 3pEHHsI MO OINpEeAEeNIEHHOMY BOIIPOCY, 3allUINaTh CBOE€ MHEHHE, MPUMEHssS 3HaHUS,
MOJTYYEHHBIC Ha 3aHATHUAX 110 TIPEIMETY. B X0/1¢ KOJUTOKBHYMa TaKkKe MPOBEPSIOTCS pedepaTsl, IpyTrHe
MUCbMEHHBIE Pa0OTHI CTYJCHTOB, IPOBOAUTCS 3aCTYyIIIMBAHUE TOKIAIOB.

- Camocmosmenvnas paboma cmyoenmos (cMm. 1m.4.4).

- Hucmanyuonnwvie obpazosamenvhvie mexrosoeuu. 110 TUCTAHIIMOHHBIMU 00pa30BaTEIbHBIMU
TEXHOJIOTUSIMU  TTOHHMAIOTCSI  00pa3oBaTeNIbHBIC TEXHOJIOTHH, pEAN3yeMble B OCHOBHOM C
NpPUMEHEHHEM HH(OPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHBIX ceTei. [IpM OCBOCHHMHM JUCIUILTHHBI
«DKOJIOTHUS. MUKPOOPTAaHU3MOBY HCIIOIB3YIOTCS CIIEAYIONUE TEXHOIOTHU:

= KeiicoBas TeXHOJOTHS — ¢opMa AUCTAHIIMOHHOTO OOyUEHUs, OCHOBaHHAs Ha MPEIOCTaBICHUU
oOyJaronumMcst HHPOPMAITHOHHBIX 00Pa30BaTEeIBHBIX PECYPCOB B BUJIE CIICIIUATM3UPOBAHHBIX HA0OPOB
y4e0HO-METOIUYECKIX KOMIUIEKCOB C HCIOJIb30BaHUEM Pa3NUYHBIX BUIOB HOCHUTENEH MHMOpManuu
(xeiicoB);

" HMHTEPHET-TEXHOJOTHs — CHoco0 IUCTAaHIIMOHHOW mepenayd WHGOpMAalWU, OCHOBAaHHBIA Ha
WCIOJIb30BAHUN TJIOOATBHBIX W JIOKAIBHBIX KOMITBIOTEPHBIX CETeH Il 00ecneveHus JIoCTyIa
oOyuaronuxcsi K ”HPOPMAIIHOHHBIM 00pa30BaTeNbHBIM pecypcaM U st JOPMUPOBAHUS COBOKYITHOCTH
METOINICCKUX, OPTaHU3AIMOHHBIX, TEXHUYECKHUX U MPOTPAMMHBIX CPEJICTB PEATU3alliN U YIIPABIICHUS
y4eOHBIM TPOILIECCOM HE3aBUCUMO OT MeCTa HaXOXJACHUS ero cyowrekToB. Mcmomb3yercs
OopasoBarenbubiii moptan UI'Y - educa.isu.ru.



ViIl. ONEHOYHBIE MATEPHAJIBI UISA TEKYIIEI'O KOHTPOJIA "1

MPOMEXYTOYHOM ATTECTAIIUU

J_IJ'IH BXOAHOT'O KOHTPOJA OLCHKHU YPOBH:A 3HAHUHI CTYACHTOB HUCIIOJIB3YIOTCSA IO OCHOBHBIM
pasaciiamMm 6I/IOXI/IMI/II/I, OUTOJOTHUHU, TCHCTUKU U MOHCKYHSIpHOﬁ OuoIoTHN.

Ouenormble mamepuailobl meKyuieco KOHmpaoJia

OrneHOUHBIE MaTepHanbl TEKYIIETO KOHTPOJs ¢opMupyrorcs B coorBerctBuu ¢ JIHA
yHHBepcuTeTa. B pamkax aucuumiuHbl «BbHOTEXHONOTHS» HUCHONB3YIOTCA cleaykoume (opMbl
TEKYILEro KOHTPOJIS:

® YCTHBII ONpoOC;
e 3aIlKTa J0KJIAJIO0B;
® KOHTPOJb CAMOCTOSTEIHHOU PabOTHI.
e Tecrbl
DoH/T OIIEHOYHBIX CPEJICTB BKIIOYAELT:

Tectnl

KOHTPOJIbHbBIE BOIIPOCHI;
nepeyeHb TeM JJOKJIA OB,
BONPOCHI i camocTositenibHoro uzyuenus (CPC);

HazHnaueHune OIICHOYHBIX CpEACTB: BBIABUTH chopmupoBaHHOCTh KommereHuun OIIK-5.
CryaeHTbl, HE BBINOJIHUBIINE 33JaHUS TEKYIIETO KOHTPOJISI WJIM MOJYYMBIIUE 32 HUX OIEHKY «HE
yIIOBJIETBOPUTEIBHO», JO TMPOMEKYTOYHOW aTTecTalldd He JOMYyCKalTcs, Ioka He OyayT
JUKBUUPOBAHBI BCE 3a/10JKCHHOCTH.

1.

N
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10.
11.
12.
13.
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BOHpOCI)I AJIA IIPOBEACHUSA BXOJAHOI'0 KOHTPOJIA
KakoBa xumuueckasi npupoaa (HepMEeHTOB, U KaKOBBI OTIUYMS UX OT HEOPTraHMYECKHX
KaTaJn3aTopoB?
Yem oOycrnopneHa cnenupuyHocTh ¢epmenToB? Kakoe Ounojormueckoe 3HauY€HUE OHA
nmeer?
[lepeuncnure hakTopbl, BIUAIONIAE HA CKOPOCTh (DEPMEHTATUBHON PEAKIIHH.
Kax MoxHO 00HapyXUTh NpucyTcTBUE (PepMEHTa B OMOJIOTHYECKOM MaTepuae?
KakoB npuHIMI onpeieneHus akTHBHOCTH (hepMeHTOB?
Kaxkoso ctpoenne /IHK u PHK?
UYrto Takoe reHsl?
Uro Takoe peruiMKanys 1 Kakoi MPUHIIUII JIEKUT B OCHOBE JJAaHHOTO
npoiecca?
Kaxum 06pa3oM u riie ocymecTBias0TCs IPOLECChl TPAHCKPUIILIUU
Y TPAHCIISALMU?
Kax MoxHO oXapakTepu30BaTh reHETUYECKUI Koa?
Yro Takoe cTONn-KOJOHBI?
Hazourte xomnonenTsl Hykineotuaos JJHK
BriOepure HyKI€0TH IbI, BXOsIIKE B cocTaB Mojekyiasl PHK

Bonpocsl 17151 IpoBeeHUS TEKYIIEr0 KOHTPOJIA
Yro Takoe OMOTEXHOIOINUS U KaKOBEI €€ eI’
Kakue Hayku BHecH OOJBIION BKJIAJ B pa3BUTHE OMOTEXHOIOTHH?
[lepeuncnute OCHOBHBIE ATAIbl Pa3BUTHSI OMOTEXHOJIOTHH.

OxapakTepu3yiTe ppIHOK OMOTEXHOJIOIYEeCKOH NMpoayKuuu B Poccun u B Mupe
[Tpon3BOACTBO KAKHUX MPOIYKTOB OMOTEXHOIOTHUU OCYIIECTBISIETCS C HCITOTb30BAaHHEM
MHUKPOOHOJIOTHYECKOr0 CUHTE3a?

Ha3zoBuTte MeTO/1b1, NCTIOIB3yEeMBbIE IS TIOTYICHUS TEHETHYECKH MOAU(DUITNPOBAHHBIX

OpPraHu3MOB
Yro Takoe HHTEHCHUBHBIE TexHONoTHH? [TprBearTe MpUMEpHI.



10.
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25.
26.
27.

28.

29.
30.
31.
32.
33.

34.
35.

36.
37.
38.
39.

40.

41.
42.

43.
44,

Pacckakute 0 IpOpBIBHBIX TEXHOIOTHMSIX U UX IPEUMYILECTBAX 10 CPABHEHHUIO C
JPYTUMU BUJIAMH TEXHOJIOTHIA.

[lepeuncnure OTINYMS MEXKAY IKCTEHCUBHBIMU U UHTEHCUBHBIMU

BBICOKMMH OMOTEXHOJIOTUSMHU.

OxapakTepu3yiTe OCHOBHBIE BUIBI OObEKTOB, UCIOIb3yEeMbIe B OMOTEXHOJIOTHH.
O06pa3oBaHre KakuX OMOTEXHOJIOTHUECKUX MPOAYKTOB MPOUCXOAUT C UCTIOIb30BAHUEM
Oakrepuii?

[IpuBeanuTe mpuMepsl MPOIYKTOB IPUOHOTO MIPOUCKOKACHHUS, TOTYYaEMBIX METOJaMHU
OMOTEXHOJIOTUU

Kakue npoaykTsl MOKHO IOJIy4aTh HA OCHOBE JTUIIAITHUKOB?

[lepeuncnure BO3MOKHOCTH MCIIOIb30BaHUS KJIETOK BBICILIMX PACTECHUM B
OMOTEXHOIOTHH

Pacckaxkute 0 npoaykTax OMOTEXHOJIOIHH, IOJTYyYaEMBbIX U3 KYJIbTYp KJIETOK U TKaHEeH
BBICIIMX PACTECHUHN.

JUig Kakux LeieH UCIOoJIb3YIOT KYJIbTYpPbI KIETOK )KUBOTHBIX ?

CoBpeMeHHbIE METO/Ibl, PUMEHsIEMbIE B OMOTEXHOJIOTUU

KoHcTpynpoBanue nNpoMBbIIUIEHHBIX IITAMMOB MUKPOOPTraHU3MOB.

['eHeTHYeCKOE KOHCTpYHpOBaHuUe in Vivo.

['eHeTH4ecKOe KOHCTpYUpOBaHuUe IN Vitro.

OCHOBHBIE TOCTHKEHUS TEHETUUECKON HHKEHEPUU MUKPOOPraHU3MOB, PACTEHUN U
KHNBOTHBIX

UYro Takoe reHHble OaHKH U MX IpeAHa3HaYeHnue?

Kaxkue coenriHeHus1 UCIIOJIB3YIOT B KAYE€CTBE KPUOIIPOTEKTOPOB?

OCHOBHBIE IPUHIIUIIBI KYJITUBHPOBAHUS OMOJIOTMYECKIX 00BEKTOB B JTA00PATOPHBIX
YCIIOBUSIX U B TIPOMBIIUIEHHBIX YCIOBUSX.

[ToaroroBka 6uos0ornyeckux 0ObEKTOB AJIsi OMOTEXHOIOIMUECKOI0 IPOU3BOACTBA.
[TonGop muTaTENBHBIX Cpe 171 ONTUMHU3ALNN OMOTEXHOJIOTHYECKOTO MpoIiecca.
[Tonbop pU3HKO-XMMHUECKUX YCIOBUN /U ONTUMHU3ALUN OMOTEXHOJIOTHYECKOTO
npoiiecca

CucreMbl MOATOTOBKH U OYMCTKU BO3/1yXa, TEIUI0O0OMEHA, IEpEMEIINBAHMS U adPalllH,
MIEHOTAIICHNs], CTEPUIIN3ALUU, KOHTPOJISA U YIIPABJICHUS

buopeakTopsl NEPUOANYECKOTO U HEMPEPHIBHOTO JEUCTBUS.

Cnoco0b! KyJIbTUBUPOBAHUS OMOJIOTHYECKUX O0BEKTOB

CoBpeMEHHbBIE METOBI OUNCTKH LIETIEBBIX MPOILYKTOB.

[Tyt Mmomudukanmu 1 METOBI CTAOUIIN3AIMH 1I€JIEBOTO MPOIYKTA.
brotexHonornyeckoe Npou3BOACTBO NEPBUYHBIX META0OIUTOB HAa IPUMEpE
aMUHOKHCIIOT.

buorexHonornyeckas cxeMma npou3BOJCTBA MUKPOOHOT 0 Oenka
buoTtexHonornueckoe Npou3BOACTBO BTOPUYHBIX META0OIMTOB Ha MPUMEpPE
aHTHOUOTHKOB.

HoBbie MeTo/1bI TOTYy4EeHHSI BaKIUH.

brotexHonorus 6M0NIOrNYecKd aKTUBHBIX BELIECTB

bakTtepuodaru n ux npuMeHeHrne B aHTHOAKTepUuaIbHON Tepanuu

Kakune TpeGoBaHMs NPebBIAIOTCA K IPOU3BOJICTBEHHOMY IITAMMY MUKPOOpPraHU3Ma-
cuMOMOHTA?

OxapakTepu3yiuTe UCIOIb30BaHNE UMMOOMIN30BAHHBIX ()EPMEHTOB B OPraHUYECKOM
CUHTE3€, IPUBEAUTE CXEMY KOHKPETHOTO IpUMepa.

Kak ocyIiecTBis0T KOHCTPYUPOBAHHE UCKYCCTBEHHBIX MOTU(PEPMEHTHBIX CUCTEM.
VYkakuTe OCHOBHBIEC HaNpaBJIE€HUS HCIOIb30BaHUS IMMOOMIN30BAHHBIX (DEPMEHTOB B
MEIUIMHCKON MTPaKTUKE

Kaxue ocHOBHBIE METO/IbI OJTyUEHUS TPAHCTEHHBIX PACTEHUN CYIIECTBYIOT?

Kakoii nporecc onpeaenset GopMupoBaHue KalTyCHOM TKaHU pacTeHUI?
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Kakue ycinoBust HEOOXOIUMBI 171 IEPEX0/1a PACTUTENBHBIX KJIETOK K MopdoreHesy?
Kaxkune npeumyiiectBa xapakTepHbl 111 METO/1a KIIOHAJIbHOTO MUKPOPa3MHOKEHUS 11O
CPaBHEHHUIO C TPAJIULMOHHBIMU METOAAMH Pa3MHOKEHHUS PaCTEHUI?

HazoBute ciocoObl cusiHus IPOTOIIACTOB

KakoBbI 0cOOEHHOCTH KYJIBTYpPbI )KUBOTHBIX KJIETOK U OCOOCHHOCTH OpPraHHOM
KYJIbTYpBI.

Kak nony4aroT MeXBUIOBbIE XUMEPHI?

OxapakTepu3yiTe Npouecc NoJIy4eH!s] MOHOKJIOHAJIbHBIX aHTUTEN

Kak ocyiiecTBisitoT KJIOHHPOBAHUE KUBOTHBIX ?

Kak npou3BosT OI10JOTBOPEHHE iN VItr0 U TpaHCIUIAaHTAIMIO SMOPUOHOB?
KaxoBbl IpUHLIKIIBI TKAHEBOW MHKEHEPUU?

Kakune MeToasl NCIIONb3YIOTCS B CO3/JAHUHM UCKYCCTBEHHBIX OPIaHOB?

VYKakuTe NepCcreKTUBHI CO3aHNsl OMOCEHCOPOB, UX OCHOBHBIC XapaKTEPUCTUKHU U
CIOCOOBI OJTYyYEHUSI.

Kakumu npuHIMnamMu pyKkoBOJACTBYIOTCSI IPU CO3/1aHUU UCKYCCTBEHHBIX
OMOCOBMECTUMBIX MaTEPHATIOB?

[TpuHIMIBI ¥ TOAXO/ABI 111 OYMCTKH Ia30-BO3YLIHBIX BEIOPOCOB.

HoBble o1x0/1bI K OUMCTKE CTOYHBIX BOJ

CoBpeMeHHOE COCTOSTHHE B 00J1aCTH MUKPOOHOJIOTHYECKUX METOAOB TIOBBIIICHHS
He(TeOTauM U BBIICTICHUS METAJUIOB U3 HU3KOKOHIIEHTPUPOBAHHBIX PY/I.
buonornyeckasi 04MCcTKa MOYBBI OT HEPTH U HEPTEPOTYKTOB

buorepOuIIbI: MPUHIUIIBI TOTYYEHUS U IPUMEHEHUS

buoyno0Oopenus: xapakTepuCcTHKa, IPUHIUIIBI IOJyYEHUS U IPUMEHEHUS
[Tonyuenue 6uorasza

Ponb OMOTEXHOJIOTUY B CO3/1aHUU HOBBIX BHICOKOUYBCTBUTEIBHBIX METOJIOB aHAIN3a
3arpsi3HEHUHN

Kakue 3ak0HbI, IOCTaHOBJIEHUS IPABUTENBCTBA U JIPYIe HOPMATUBHO-IIPABOBHIE AKThI
npuHATH B Poccun B 061acT GMOTEXHOJIOTUH, T€eHHO-UHKEHEPHOU e TEIbHOCTH U
o6uobezonacHocTn?

buomenuurHcKkre HaHOMaTEpHUAIIBI.

HanortexHosioruum Ha OCHOBE BUPYCOB.

buonoruyeckas 6€30macHOCTb HAHOKOHCTPYKIIUN M HAHOTEXHOJIOTHA.

Ilepeuenv mem ycmuuix 00K1a006- Rpe3eHMayuil

CoBpeMeHHbIE METO/Ibl CO3/IaHUS U YCOBEPIIEHCTBOBAHMUS MPOMBIIIIEHHBIX IITAMMOB
MHUKPOOPTaHU3MOB

I'eneTnueckas MHKEHEPHUsI MUKPOOPTaHU3MOB.

[Tpobnembl 1 TepCIEKTUBBI UCTIOB30BaHUS T€HETUIECKH MOTU(DUIIMPOBAHHBIX
CeNIbCKOXO035CTBEHHBIX PACTEHUI U KUBOTHBIX

CoBpeMmeHHas anmaparypa Ui IIPOMBIIUIEHHOTO KyJbTHBHPOBAHUS KJIETOK, KOHTPOJIS U
yIIpaBJIEHUs MPOLECCOM (epMEHTALUU

XapakTepucTuka  croco0OB  KyJIbTHUBHPOBAaHUS ~ a’pOOHBIX M aHa’pOOHBIX
MHUKPOOPIaHU3MOB

Oco0EeHHOCTH KYJbTHBHPOBAHUS PACTUTEIHHBIX U JKHBOTHBIX KJIIETOK

CpaBHHUTENbHAS XapaKTEPUCTUKA MUTATENBHBIX CPEJl U YCIOBUN KyJIbTUBUPOBAHMS
MHUKPOOPTaHU3MOB H KYJIBTYp KJIETOK.

[TpuHIUIIBI COCTAaBIEHHS PELENITYPBI MUTATENBHBIX Cpell A OM00OBEKTOB
CoBpeMeHHBIE METO/IbI BBIJICIICHUS] H OUYMUCTKH IIEIEBBIX MTPOIYKTOB

Addunnas xpomarorpadus u ee UCHOIb30BAHUE B

OMOTEXHOJIOTHYECKOM TIPOU3BOJICTBE
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[TepcneKTHBHOCTH MPUMEHEHHSI MEMOpPAHHBIX TEXHOJIOTHH B OMOTEXHOIOTHYECKOM
IIPOU3BOJICTBE
Cy1ika OMOTEXHOJIOTHYECKUX ITPOTYKTOB

OCHOBHBIE HalpaBJICHUs] BHEAPEHUSI ONOTEXHOJIOTUH B MUIIEBON MPOMBIIIIEHHOCTH.
buoTtexHonornueckre MeTo/ bl MOJIy4E€HUsI HOBBIX BaKIMHHBIX PENapaToB.
Posib 6GMOTEXHOIOrUN B 3aILUTE U 030POBIEHUH OHOChEepbl
[Tonydenue 6uoTOMIINBA

Oco0eHHOCTH CTBOJIOBBIX KJIETOK U UX IPUMEHEHUE

MeTo/1bI COBPEMEHHOM OMOTEXHOJIOTUN B KOPMOIIPOU3BOICTBE.
CoBpeMeHHbIe OHOIpenapaTsl 3alIUThl paCTEHUH.
buorexHonoruu, npuMeHseMble sl 000oralieHus TOPHBIX IOPOJ] B METAJUIYprUH.
ITomyyeHne MUKpOOHBIX MpenapaToB — yAOOPEHU MOUB, CTUMYJISTOPOB U PETYISTOPOB
pocTa pacTeHHI
buoTrexHonOrMuecKrne NpoUECCHl MOTYyYEHUS! OPTaHUYECKUX KUCIIOT
bakrepuanbHOe OKUCIIEHUE CYIb(UIHBIX MUHEPAIIOB
brotexHonorus HOBbIX MaTepuaoB. Pazpyiiaemble OMOMIIACTUKH
Bakreprodaru 1 ux UCMOIH30BaHNE B ONOTEXHOJIOTHH.
buorexHonornueckoe Npon3BoACTBO aMUHOKHCIIOT.
Knaccudukanuss aHTHOMOTHYECKUX BEIIECTB. BHOTEXHOIOTHYECKHE CXEMBI TMOTY4YCHUS
aHTHOUOTHKOB.
TOTUIOTEHTHOCTH PACTUTENBHBIX KJIETOK. KiIOHaIbHOE MUKPOPA3MHOKEHUE PACTEHUN U
ero Kjaccuduxanus.
CozaHue HCKYCCTBEHHBIX aCCOLMAIMI KJIETOK BBICIIMX PACTEHUH ¢ MUKPOOpPraHU3MaMu
KaK crioco0 MoIu(pUKalMU PAaCTUTEIbHON KIETKH.
[TpomBITIIICHHBIE TTPOIECCHI ¢ UCTIOIB30BaHUEM UMMOOMIN30BaHHBIX (DEPMEHTOB U
KJIETOK
XapakTeprucTuka OMOCEHCOPOB U NMEPCIEKTUBHOCTD UX UCIOIb30BAaHUS B LIEIAX
JMArHOCTHKH pa3IMYHbIX 3200J1€BaHUH.

MuxkpoOHoorndeckuii CHHTE3 Oelrka 1 mpoOieMbl OECKIETOUHON OMOTEXHOIOTHH.
Knerounas uH>XxeHepHsl B CO3JaHUU KJIETOK PACTEHUN — HOBBIX IIPOAYLIEHTOB
OMOJIOrMYECKH aKTUBHBIX BELIECTB
Knerounas nnxenepus. KyiabTypa KJIETOK )KMBOTHBIX.
['eHHO-MH)KEHEPHBIE OIXO0AbI K PELIEHUIO IPOOJIEMbl YCBOCHHUS a30Ta.
Kpnocoxpanenue 6nonorndeckoro marepuana. Kpuonporekropsl. [IpuHIuns!
pa3MopaXuBaHUs KJIETOYHBIX KYIbTYP.
Cozanue TpaHCTEHHBIX )KMBOTHBIX. | 'eHOTEepanus.
[IpumeHneHne KynbTyp KJIETOK MJIEKOIUTAIOIIUX B UMMYHOOMOTEXHOJIOTHH.
OCOOEHHOCTH CTBOJIOBBIX KJIETOK U UX IPUMEHEHHE B OTAEIBHBIX 001aCTAX MEAULIUHBIL.
Peanusanus HaydHOTO npoekTa «I ' eHoM JeroBeKay.
[TpuHIUIBI OMOOTHYECKUX METOJIOB a3pOOHON M aHA’POOHONW OUYMCTKH CTOYHBIX BOI.
buorexHoIOrMsA NOIy4eHNS 3TAaHOJIA KaK TOIJIMBA
buotexHonorus noaydenus 61orasa u BoJiopoja — TOIIMBa Oy IyLero
buoreotexHOI0TMA U MOJIy4EHUE METAIIOB.
buomeauuuHCKE HAHOMATEPUAIIBI.
AHTHTENA KaK MOJIEKYJISIPHBIE CEHCOPBI Y3HABAHMUS.
I'uGpuanbie rTHOpHIOMBI ((hy30MBI) M CO3aHNE UCKYCCTBEHHBIX aHTUTEN, Aa0M3UMOB.
[lepcrieKTHBBI UX IPUMEHEHHS B METULIUHE.
ITpousBoacTBO mpenaparoB HopModiopsl. TpeOoBaHUs K IITaMMaM MUKPOOPTaHU3MOB
CUMOMOHTOB

Hcnonb30BaHue HAHOTEXHOJIOTUI B COBPEMEHHOM MPOMBIIIUIEHHON OMOTEXHOJIOTHH,
METO/ax JECYECHUS], JTUArHOCTUKE.



Tecmul 012 meKyuieii ammecmayuu

1. buorexHoJsiorus — 3T10...

a) N3y4eHHEe ONOIOrMYECKON aKTUBHOCTH JIEKAPCTBEHHOT'O PACTUTENBHOIO ChIPhS

0) wucHonb30BaHHWE KYNbTYp KIETOK, OakTepwid, >KMBOTHBIX, PACTEHHH, OOECTIEUMBAIOUINX CHHTE3
crenn(UIecKuX BEIIECTB

B) pa3paboTKa HOBBIX JCKAPCTBEHHBIX (hOPM IMPEMapaToOB C TOMOIILIO KUBBIX CHCTEM

2. ITocsienoBaTeIbHOCTD CTAAUIl OMOTEXHOJIOIHYECKOro npolecca:

a) 00paboTKa IeJIEBOT0 MPOYKTa, 00pabOTKa ChIPhs, PepMeHTaIHI U OUOTpaHCHOpPMAIIHS

0) 6uorpanchopmarus, pepmeHTanysA, 00pabOTKA CHIPHS U LIEIEBOTO IPOIYKTa

B) MCXomHas oOpaboTKa CHIphs, depMeHTarusI, OumoTpaHchopManus, KOHEUYHass o0paboTka IeIeBOTO
MPOIYKTa

3. B 0M0TeXHOJI0r UM NOHSIITHIO «0H000BEKT) COOTBETCTBYET CJeAylollee onpeaejieHue:

a) OpraHm3M, Ha KOTOPOM HCITBITHIBAIOT HOBEIE BAB

0) opraHu3Mbl, BEI3BIBAIOIINE MUKPOOHYIO KOHTAMUHALIMIO TEXHOJIOTHIECKOTO 000PYAOBaHHUS

B) OpranusM, npoayuupytouuii BAB

4. Criocod coxpaHeHHs HY:KHOW OMOTEXHOJIOTY MPOAYKTHUBHOCTH KYJIbTYP MUKPOOPraHU3MOB:
a) B XOJIOTUITHHUKE

0) 1oJ ciioeM MUHEPaJIbHOTO Maciia

B) CyOJIIMMaIlMOHHOE BBICYIITMBaHHE+

5. Ilesib ceKBEeHHMPOBAHHMS T€HOMA — YCTAHOBJIEHHE:

a) pa3MepoB reHOMa

0) mociie10BaTeIbHOCTH HYKJICOTHIOB

B) cootHOmIeHuss A-T/['L] map HyKIeoTHIOB

6. IeHHasi HHKEHEPHUS — ITO ...:

a) METOA, OCHOBAHHBIN Ha BBIACIICHUHN U KYJIbTUBUPOBAHHUHU TKaHEH U KJIETOK BBICIITNX OpTraHu3MoOB
0) m3meHenwne nepBuIHOM cTpyKTYypsl JJHK B KOHKpeTHOM ee ydacTke, 9T0, B KOHEYHOM CUETE, IPUBOIUT
K U3MEHEHUI0 eHoTHIa GHOJIOrHYEeCKOro 00bEKTa, UCIOIb3YEMOT0 B OMOTEXHOIOTUIECKUX MIpolLieccax
B) METO/] CO3/IaHUs] pEKOMOMHAHTHBIX Win ruOpuanbix JJHK

7. Ilnazmuaa — 3710 ...:

a) OTpeeNIeHHBIN MTaMM KUIIEYHON TAIOYKH, UCTIONB3YEMBIN I OMOTEXHOIOTHIECKHX TIeTeit

0) konbieoOpasnyro Monekyny JJHK - BHeXpOMOCOMHBII 3JIEMEHT TeHETHUECKOUM nH(POpMAITUU

B) XpOMOCOMY, HCIIOJIB3yEeMYI0 B KauecTBe Bekropa ais BBeaenusa JAHK B kinetku 6akTepuit

8. OT0op TpaHcOPMHPOBAHHBIX KJIETOK, cofepxkamux pekomMOnHaHTHY0 JHK (rudpuanyro
IUIA3MUAY) POBOASAT:

a) TECTUPOBAHHUEM Ha PE3UCTEHTHOCTh K Pa3IMYHON TeMIeparype

0) TecTUpOBaHMEM Ha PE3UCTEHTHOCTh K ONPEAEICHHBIM aHTUONOTHKAM

B) 110 CKOPOCTHU POCTa U Pa3MHOXKEHHUS

9. Cy6cTpaTaMu pecTPpUKTA3, HCMOJIb3yeMbIX T€HHBIM HH:KEHEPOM, SIBJISIOTCS:
a)TOMOTIONIMCAXaPH/IbI;

0)reTeporionrcaxapuuiebl,

B) HYKJIEMHOBBIE KHCIIOTHI,

10. I'en Mapkep, He0OXOAMM B reHETHYECKOI NHIKEHEPUH:

a) JUIs BKJIIOUEHHUSI BEKTOPA B KJIETKU XO35IMHA;

0) amst oTOOpa KOJIOHKH, 00pa3yeMbIX KJIETKaMH, B KOTOPbIE IPOHUK BEKTOD;

B) /IS BKJIIFOUEHHS «pabodero reHa» B BEKTOD;

11. ITonsiTHE «IMNKHE KOHUbD) IPUMEHUTEIbHO K TeHeTHYECKOI NHKEHEePUHU 0TPAYkKAET:

a) KOMIJIEMEHTapHOCTb HYKJICOTUAHBIX MTOCIE0BATENILHOCTEH;

6) BSaHMOHeﬁCTBHe HYKJICMHOBBIX KUCJIOT U TUCTOHOB;

B) pearupoBanue Ipyr ¢ ApyroM SH-rpymm ¢ oOpa3oBaHueM TUCYITb(QUIHBIX CBSI3CH;

12. ®epmeHT JIMTa3a UCIOJIbL3YeTCSl B TeHETHYECKOM MHKEHEPHH MOCKOJIBKY:

a) CKpeIuIsieT BEKTOP C 000JIOUKOM KIIETKH XO3IUHA;

0) KaTanu3UpyeT BKIIOUYEHHE BEKTOPA B XPOMOCOMY KIJIETOK XO35HHA;

B) KaTalM3UpyeT KOBAJIIEHTHOE CBsi3bIBaHuE yrieBoaHo-pochopHoi nenu JJHK rena ¢ JIHK Bekropa,
13. buoTexHoI0Ty «TeH-MapKep» He00X0ANM:

a) JUTsl TIOBBILIEHHSI aKTUBHOCTH PEKOMOMHAHTA;



0) s 00pa3oBaHUsI KOMITETEHTHBIX KIICTOK XO3IHHA;
B) U1 0OTOOpa peKOMOWHAHTOB.
14. BekTOop Ha OCHOBe ILUIa3MHIbI NpeANOYTHTEIbHeH BeKTOpa Ha ocHoBe ¢arosoii JTHK
O01aropaps:
a) OompIIIOMY pa3Mepy;
0) MEHBIIICH TOKCUIHOCTH;
B) OTCYTCTBUS JIU3UCA KIJIETKH XO35UHA.
15. TpedooBanus k BekTopam JJHK:
a) OTCYTCTBHE CaiiTa pECTPUKINH, B KOTOPbIH OCYIIIECTBIEHA BCTABKa
0) BUIOCTICITU(UIHOCTD
B) HalIW4HME CEJEKTHBHBIX T'CHETHYECKHMX MapKepOB IS HMIACHTU(PHKAIMU PEIUITUCHTHBIX KIETOK,
Hecynx pexkomOonHanTHyo JJHK
16. Crioco0bI BBe/leHNs KJIOHUPOBAHHBIX TeHOB B COMAaTHYeCKHe KIETKH:
a) MUKPOUHBEKIHH
0) ¢ TOMOIIBIO XUMHUYECKHUX PeareHTOB, N3MEHSIONINX MPOHUIIAEMOCTh MeMOpaH
B) C IOMOIIIBIO JIMIIOCOM, «TE€HEW» IPUTPOLIUTOB
17. KoJsioHOYHBIN OHOpeakTop I MMMOOHMIM3AIMHM LEJbIX KJIETOK J0JKeH OTJINYATHCA OT
peakTopa AJ1 MMMOOUWIM3auui (pepPMEHTOB:
a) OONBIINM JUaMETPOM KOJIOHKH;
0) OTBOJIOM T'a30B;
B) OpMOif YacTHIl HEPACTBOPUMOTO HOCHTEIIS.
18. TexHosoruyeckuii BO31yXx 1Jisi OMOTEXHOJIOIMYECKOI0 IPOU3BOICTBA CTEPUIN3YIOT:
a) HarpeBaHUeEM;
0) bunbTpOoBaHHEM;
B) OOJIy4eHHEM.
19. «Ci1a0bl1e» 30HbI IPU CTEPUIM3ANNU 000PYIOBAHMSA:
a) MapoBble pyOaIiKu
0) Bo3mymIHBIE PUITBTPHI
B) TpyOBI OTBOJIa OTPAOOTaHHOTO TEXHOJIOTHYECKOTO BO3yXa
20. ITo xapakTepy KyJ1bTHBMPOBAHHS MPOAYLHEHTa OHOCHHTETHYECKHUII Mpouecce MoAPa3aesioT Ha:
a) OTHEMHO-TOJIUBHOU
0) MOBEpXHOCTHBIN M TITyOHHHBIH
B) TIONYTIEPHOAMYECKUI
21. HenpepsIBHBIN nponecc (pepMeHTANMH:
a) 1O 3aBepUICHUMH (EPMEHTALMOHHOIO LHMKJAa NPH CIMBE KyJIbTypaJbHOH >KUAKOCTH B ammapare
OCTaBIAIOT ee MpuMepHO Hal 0%, ¢ mocneayronM BHeceHueM 90% cBexell MUTaTeIbHON Cpebl
0) B mpoliecce OMOCHHTE3a U3 (PepMEHTEpa HEMPEPHIBHO OTOMPAIOT HEOOJIBIIINE MMOPIIUU KYJIbTypaIbHON
Cpebl M OJHOBPEMEHHO B HET'O BHOCST TaKOH k€ 00beM MUTATEIHHOUN CPeIbl
B) B pepMEHTEP OAHOBPEMEHHO 3arpy>KatoT BCe KOMIOHEHTHI TMTATENbHON Cpeibl M [IOCEBHOM MaTepHall,
COBepIIAeTCs TONHBIA LUK (QEepMEHTAlMd W 10 3aBeplleHHH Mpolecca coOUpaloT BeCh 00BEM
0TpabOTaHHOH KyJIbTYpanbHOH KUAKOCTH
22. Ha ckopocTh pa3MHO:KeHUsI MUKPOOPraHU3MOB-01000beKTOB B 00J/Ib1Ieil CTeNeHH BJIUsieT:
a) TeMIeparypa KyJIbTypajlbHON Cpelibl
0) cTeneHp adpaly Cpe/ibl
B) KOHLIEHTpALUs IUMUTHUPYIOLIEro cyocTpara
23. BropuuHble MeTa00JIUTHI CHHTE3UPYIOTCH (B 00/1b1IEM KOJIUYECTBE):
a) B jar-gase;
0) B (haze yCKOPEHHOT'O POCTa;
B) B CTallMOHAPHOH (a3e;
24, Ilepuoauyeckoe 100aBJeHUe Cy0cTPpaTa MPUBOIMT:
a) K YUIMHEHUIO Jiar-(ha3bl
0) K yuInHEeHHIO (a3bl OTMUPAHHUS
B) K YAJMHEHHUIO SKCIOHEHINAIBHOU (a3bl
25. Ilpu nmosry4yeHUH OeTKOBBIX MPOAYKTOB GMOTEXHOJOTHYECKHIT MPOIECC HY’KHO OCTAHOBUTH 10
nepexoja:
a) B OKCIIOHCHIIUAIBHYIO a3y
0) hasy 3amemieHUsS



B) B CTalmoHapHYyIo (hazy

26. IIpenmymiecTBa HenpepbLIBHOTO Npouecca GepMeHTALUH Nepe] NePUOIUYCCKUM:

a) OTCYTCTBHE HEOOXOIUMOCTH B 000PYIOBaHUH I cOOpa KIETOK, MX pa3pyIICHHs

0) HecorIacoBaHHOCTh OMOCHHTETHYECKHX MPOLIECCOB

B) TIPOJIOJDKUTEIBHOCTE TIporiecca 6omee 500 1

27. OcHOBHO}I annapaTypHbIi 3J1eMeHT OMOTEXHOJIO0rM4ecKOoro mpoiecca:

a) buopeaktop-pepmeHTEp

0) rOJIOBHOM (PHIBTP OYUCTKH TEXHOJIOTHYECKOTO BO3TyXa

B) 6apOOTEpHI

28. IIpu pa3pyuieHnu 0aKTepHATbHBIX KJIETOYHbIX CTEHOK NPUMEHSIIOT:

a) JIN30IMM

0) «ynmuTOoUHBIA hepMeHT»

B) NanauH

29. du3nyecKue MeTO/IbI 1e3MHTErpalMu KJIETOK:

a) MHOTOKPAaTHOE 3aMOPaKMBAHNE-OTTaNBAHUE

0) 00paboTKa MIETOIBI0

B) IPUMEHEHHE JINTHYECKHX (PePMEHTOB

30. ITonsiTne «cpena MJist KyJbTHBHPOBAHHS» BKJIOYAET:

a) ompeeNIeHHbII KaYeCTBEHHbIN U KOJMYECTBEHHBII COCTaB KOMIIOHEHTOB MTUTATEIbHOM CPEeabl

0) huzMKO-XUMUYECKHE U (PU3NOJIOTUICCKHUE ITOKA3aTENIN TUTATEIBHON CpeIbl

B) COBOKYIHOCTbH IapaMEeTPOB, OTPAKAIOIINX KAUYEeCTBEHHBIH M KOJUYECTBEHHBIH COCTaB KOMIIOHEHTOB
MUTATENILHON Cpelibl U ee PU3UKO-XUMHUYECKHE U (PU3HOJIOTHUECKUE CBOWCTBA

31. Heab cTepuain3auuy NUTATENBHBIX CPe/:

a) paspylieHue 0akTepruaIbHBIX CIIOP

0) cTabunu3anys Ka4eCTBEHHOTO ¥ KONMUYECTBEHHOTO COCTaBa

B) o0ecrieueHne JpIXaHust MUKPOOPTaHIN3MOB-0M000BEKTOB

32. Cnioco0b1 cTepuin3anuu GpuIbLTPOB, IPUMEHSIEMBbIX /1JI51 OYUCTKH TEXHOJIOTHYECKOr0 BO31yXa:
a) HarpeBaHue

0) 06paboTKa ropsSTYuM TTapoOM

B) paJuainys B MaJlbIX J03aX

33. [TuraTeabHbIE CPeAbI CTEPUIUYIOT:

a) HACBIIIEHHBIM TT1APOM

0) obmyueHHEeM

B) paJMialiviel B MaJIbIX J03aX

34. llepuoguyeckuii mpouecc pepMeHTALUN:

a) B pepMEHTEP OTHOBPEMEHHO 3arpy>KaroT BCe KOMIIOHEHTHI MMTATENbHON Cpeibl M IOCEBHOM MaTepuall,
COBepIIAeTCs TONHBIA IUKNT (QEepMEHTAllMd W 10 3aBeplleHHH Mpolecca coOUpaloT BeCh 00BEM
0TpabOTaHHOH KyJIbTYPalbHOH KUAKOCTH

0) B mporiecce OMocHHTE3a U3 PepMeHTeEpa HEMPEPHIBHO OTOMPAIOT HEOOIIBIIINE MOPIUU KYIIbTypaIbHOMN
CpeJibl ¥ OTHOBPEMEHHO B HETO BHOCST TaKOH K€ 00BEM MUTATEIILHON CPEJIbI

B) B mpoliecce OMocHHTe3a U3 hepMeHTepa HENPEPhIBHO OTOUPAIOT KPYIHBIE MOPIHH KYJIbTYPaIbHOM
Cpelbl U OTHOBPEMEHHO B HETO BHOCST TaKOH K€ 00BeM MUTATEIILHON Cpe/ibl

35. OTbeMHO-10JIMBHOI ponecc GepMeHTAlUN:

a) 1O 3aBepUICHWH (EPMEHTAIIMOHHOTO IHKJAa TPH CJIMBE KYJIbTYypaJbHOW >KHAKOCTH B ammapare
OCTaBIIAIIOT €€ puMepHO Ha 10%, ¢ nocnenyrommmM BHeceHHEM 90% cBexel MUTATEeIbHON Cpezbl

0) B mporiecce OMocHHTE3a U3 PepMeHTEPa HEMPEPHIBHO OTOMPAIOT HEOOIBIIINE MTOPIUU KYJIbTypaTbHON
CpeJlbl ¥ OTHOBPEMEHHO B HETO BHOCST TaKOH K€ 00BeM MUTATEIILHON CPEJIbI

B) B mpoliecce OMOcHHTe3a U3 (hepMeHTepa HENPEPhIBHO OTOUPAIOT KPYIHBIE MOPIMH KYJIbTYpaIbHOM
Cpelbl U OTHOBPEMEHHOB HEr0 BHOCST TaKOMU jk€ 00bEM MUTATENBHON Cpeabl

36. [TocaenoBaTeIbHOCTH OCHOBHBIX (ha3 pocTa MUKPOOPTAHNU3MOB:

a) craimoHapHas (asa, iar-asa, haza yCKopeHusi, SKCIIOHECHIIMaNbHas $asa, paza OTMUPAHHUS

0) nmar-¢asza, craunoHapHas ¢asa, ¢aza yCKOpeHuUs, SKCIOHeHIUanbHas (asa, Gpasa oTMupaHus

B) nar-¢asa, (aza yckopeHHs, 3KCIIOHeHIManbHas (aza, ¢asza 3aMeaneHus, crauuoHapHas ¢asa, ¢asza
OTMUPAHUS

37. llepBuyHbIe META00TUTHI CHHTE3UPYIOTCH (B 00JIbIIEM KOJIMYECTBE):

a) B (ha3ze YCKOPEHHOTO POCTa;

0) B AKCIIOHEHIIHAJIbHOM (ha3e;



B) B (ha3e 3aMeICHHOTO POCTa;
38. Jl1s BblaeIeHUS KJIETOK U3 00JIbIIHMX 00beMOB KYJIbTYPAJIbLHOI Cpeibl IPUMEHSIIOT:
a) MeMOpaHHYI0 QUIBTPALNIO
0) HU3KOCKOPOCTHOE LIEHTPUPYTHPOBAHKE
B) MHKYOAITMIO B TEPMOCTATE
39. buocuHTe3 AHTHMOMOTHKOB, HCIOJIb3YeMbIX KAK JeKapCTBeHHbIe BellecTBa, YCHJIMBAETCA M
HACTYNAeT paHblile HA CpeAax:
a) 60oraThIX HCTOYHUKAMH a30Ta;
0) OoraThIX HCTOYHHKAMH yTIEPOIa;
B) O€AHBIX MUTATEIBHBIMU BEIIECTBAMH.
40. KoMmleKcHbIH KOMIIOHEHT MUTATEIbHOM Cpeabl, Pe3K0 MOBBICHBIINH MPOU3BOAUTENBHOCTD
(hepMenTaIMU B cIyyae NEeHNUUIJIMHA:
a) coeBasi MyKa;
0) ropoxoBasi MyKa;
B) KYKYPY3HBIH 9KCTPaKT;
41. TepmuH «MyJabTU(EPMEHTHbI KOMILIEKC» 03HAYAET:
a) KOMILIEKC (pepMEHTHBIX OENKOB, BBIACISIEMBIN 13 KIETKH MyTEM SKCTPAKIUH U OCAKACHUS;
0) KoMITeKC PepMEHTOB KIIETOUHON MEMOpaHBI,
B) KOMIUIEKC ()epMEHTOB, KaTAJU3UPYIOLUINX CUHTE3 IEPBUYHOTO WM BTOPUYHOI'O METa0O0IHUTa,
42. Un:xeHepHAasi JH3UMOJIOTHS:
a) METOA, OCHOBAHHBIN Ha BBIACIICHUN U KYJIbTUBUPOBAHHUU TKaHEH M KJIETOK BBICIINX OpraHusMoB
0) m3meHenwne nepBuIHOM CTpyKTypsl JJHK B KOHKpEeTHOM ee ydacTke, 9T0, B KOHEUHOM CUETE, IPUBOIUT
K U3MEHEHHUI0 eHOTUIa OHOJIOTHIECKOTO 00BEKTa, UCIOIB3YEMOT0 B OMOTEXHOIOTHIECKUX MpoIleccax
B) OMOTEXHOJOTHMYECKHE TIPOLECCH C WCIONb30BaHUEM KaTaJUTHYECKOro ACUCTBHS (HEPMEHTOB,
BBIJICJICHHBIX M3 COCTaBa OMOJIOTMUECKUX CHCTEM WM HaXOISIIMXCS BHYTPU KJIETOK, HCKYCCTBEHHO
JIMILIEHHBIX CIIOCOOHOCTH PacTH.
43. XuMHn4ecKuii MeT0] HMMOOMIN3ANMHT (DEPMEHTOB:
a) oOpa3oBaHHe KOBAaJICHTHBIX CBS3EH MEXKIy HOCUTENEM U (epPMEHTOM
0) BimtoueHNe (pepMeHTa B MUKPOKATICYJTBI
B) BKJIIOUCHHE (PepMEHTa B TIOJMMEPHBIC TEIH
44. UMmmoOuIM3auMsi HHANBUAYAJIbHBIX (epMEeHTOB OrPAHMYUBAETCS TAKUM O0CTOSITEILCTBOM,
KaK:
a) BBICOKas TaOUIBHOCTH PepMEHTA;
0) Hanmuue y pepmeHTa KOEepPMEHTa,
B) Hanmune y hepMeHTa CyObeIuHMIII,
45. UMmMo0uIu3anus KJIeTOK NPOAYLIEHTOB Lejiecoo0pa3Ha B cilydae, ec/IM HeJeBOi MPOAYKT:
a) paCTBOPHM B BOJE;
0) HEe pacTBOPHM B BOJIE;
B) JIOKQJIM30BaH BHYTPH KIIETKH;
46.lenssmu ummMoOnan3anuu pepMeHTOB B OMOTEXHOJIOTHYECKOM MPOU3BOACTBE SIBJSIIOTCS:
a) MOBBIILIEHUE YAETbHON aKTUBHOCTH;
0) MOBHIICHUE CTA0OMIBLHOCTH;
B) MHOTOKpPAaTHOE UCII0JIb30BaHUE
47. ®du3dnyecKuii MeTo UMMOOUIN3AUH (PePMEHTOB:
a) C TIOMOIIBIO KOBAJICHTHOT'O CBSI3bIBAHUS
0) MeTaIOXEIaTHBIH METO.T
B) aJcOpOIHs HA HEPACTBOPHMOM HOCHUTEIIE
48. B ocHOBe MeTAJNJI0XeJaTHOI0 MeTOAa MMMOOMIU3AINH JIEKUT:
a) 00pa3oBaHHE XUMHUUYECKON CBSI3H MEXY MOJIEKYJIaMH (pepMeHTa U HOCHTEIIS
0) meficTBHE DIEKTPOCTATUICCKUX CHII M CHUT TIOBEPXHOCTHOTO HATSHKEHUS.
B) CBOHCTBA MEPEXOTHBIX METAJIIOB 00Pa30BhIBATh KOMILIEKCHI
T) yaepKaHue pacTBOpa, OKpy>Karomero GpepmMeHT
49. B ocHOBe MeTOIa MUKPOKAIICYJTHPOBAHUS HMMOOHIN3AMH JEKNAT:
a) 00pa3oBaHKe XUMHYECKON CBSI3M MEXy MOJIEKYJIaMH (pepMeHTa U HOCHTEIIS
0) meficTBHE DIEKTPOCTATUIECCKUX CHII M CHUT TIOBEPXHOCTHOTO HATSHKEHUS.
B) CBOICTBO MEPEXOAHBIX METAJIIOB 0OPa30BbIBATH KOMILIEKCHI
50. MaTtepuaJj At MMMOOWIN3ANUU (PEPMEHTOB METAI0XEJIATHBIM METOI0M:



a) XJIOPHJ WIIM TUAPOKCUIBI TUTAHA

0) MoTMaKPIIIAMU]T

B) aJIbTMHAT KaJIbIIHS

) OBIYMIl CEIBOPOTOUHBINH ATBOYMHH 1) arap

51. ®epMmeHT, NpUMeHsieMblii 1151 10J1y4eHus! GPYyKTO3bI U3 IJIIOKO3bI:

a) TIII0KO30HM30Mepasa

0) aMuHoOAaIMIa3a

B) B-rajakro3umasa

52. B ocHOBe MeTOa UMMOOMJIN3ANMH «aACOPOIUS HA HOCHTEJIe» JIeHKHUT:

a) 00pa3oBaHHe XUMHYECKON CBSI3M MEXy MOJIEKyIaMH (pepMeHTa U HOCHTEIIS

0) meficTBHE SIEKTPOCTATUIECKUX CHII M CHJI TOBEPXHOCTHOTO HATSKEHHSI.

B) CBOICTBA MEPEXOAHBIX METAIIIOB 00PA30BHIBATH KOMITIEKCHI

53. Hocureau st uMMOOUIM3auuu (epMEHTOB METOIOM «BKJIIOYEHHE B TeJIby»:

a) XJIOPHU]L MITU THIPOKCUIBI TUTAHA

0) MoTMaKPHIIAMH/T

B) TIPOM3BOIHBIE LIEJUTIOI036I

54. JxoHomMHUUecKOoe NPeMMYIIECTBO OHMOTEXHOJOTHYECKOr0 HNPOU3BOACTBA, OCHOBAHHOIO HAa
HMMOOMIU30BAHHBIX 0000 beKTAX, epe] TPAAUIHOHHBIM 00YCJI0BJIEHO:

a) MEHBIINMH 3aTpaTaMy TPYIa;

0) yckopeHHeM POHU3BOACTBEHHOTO IIpoIiecca.

B) MHOTOKpAaTHBIM HCIIOJIb30BaHUEM OMO0OBEKTA;

55. KiierouHnasi uH:KeHepHsl — 3TO ...:

a) METOA, OCHOBAHHBIN Ha BBIACIICHUHN U KYJIbTUBUPOBAHUU TKaHEH 1 KJIETOK BBICITNX MHOTOKJIETOUHBIX
Opra’Hu3MoB

0) m3meHenwne nepBu4HOM CTpyKTYypsl JJHK B KOHKpEeTHOM ee ydacTke, 9T0, B KOHEUHOM CUETE, IPUBOIUT
K U3MEHEHUIO ()eHOTHTIa OMOJIOTHIECKOTO 00BEKTA, UCTIONh3yEeMOTO B OMOTEXHOIOTHUECKUX MTPOIeccax
B) METO/] CO3/IaHUs] peKOMOMHAHTHBIX Win THOpuaHbIX JTHK

56. Cnioco0HOCTHI0 MPEBPAIIATH CAXaP B ITAHOJ 00J1a1a10T:

a) Aspergillus oryzae

6) Bacillus subtitilis

B) Saccharomyces cerevisiae

57. AykcHHBI — TEPMHH, 10 KOTOPbIM 00beAUHAIOTCA clelpryecKue CTUMYJIATOPbI POCTa:

a) paCTHTENbHBIX TKAHEH;

0) aKTHHOMHMIIETOB;

B) )KMBOTHBIX TKaHEH;

58. MoHOK/I0HAIbHBIE AHTHTEJIA MOJY4YAKT B IPOU3BOICTBE:

a) npu PpaKIMOHUPOBAHUN AaHTHUTE] OPraHU3MOB;

0) hbpakimoHUPOBaHUEM JINM(OIIMTOB;

B) C IMOMOIILIO THOPUIIOM,;

59 AKTUBHBII W1, MPUMeEHsIEMBbIii PH 0YUCTKE CTOKOB 0MOTEXHOJIOTHYECKUX MPOU3BOJACTB - 3TO:
a) CMEChb MUKPOOPIraHU3MOB, IMMOJIYYEHHBIX T'CHHO-NHKCHCPHBIMU METOAAMMU,

0) cMech COpOEHTOB;

B) TIPUPOHBIN KOMITJIEKC MEKPOOPTaHU3MOB.

60. ®epMeHT, MPUMeEHsIEMBbIii 17151 OJy4eHUsI 0€3J1aKTO3HOr0 MOJIOKA:

a) TIIFOK030M30Mepasa

0) aMHHOAITMIa3a

B) B-ramakro3ujasa .

11.3. OneHo4HbIe CpeacTBA JJIA MPOMEKYTOYHOM aTTeCTAMHU

IIpomesicymounas ammecmayus npoxoguT B (opme sk3ameHa (7 cemecTp), K KOTOPOMY
JIOTTYCKAIOTCS CTY/ICHTHI, BHITIOJHUBIINE B TOJTHOM 00bEME ayJAUTOPHYIO HArPy3KY, CAMOCTOSITELHYIO
paboTy M yCHEIHO CAABIINE MPOMEXKYTOUHYIO aTTecTanuio. CTyIeHThl, UMEIOIINEe 3aJ0KEHHOCTD,
JIOJKHBI BBITIOJTHUTH BCE 00s13aTeNIbHBIE BUJIBI JIEATEIHHOCTH.

Ilpumepnbwlii cnucok 60npoco8 K IK3aAMeHy

1. BuorexHONOTHS Kak HayyHas NUCUUIUIHHA, eI U 33a4d OMOTEXHOJIOTHH.
2. Tlombop m TpeOOBaHWST K OOBEKTAM Il OMOTEXHOJIOTMHYECKHX TIPOLIECCOB. MeETOMBl  XpaHCHHS
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OMOJIOTUYECKHUX OOBEKTOB.

banku Ouonornyeckux o0pa3loB M I€HETHMYECKOro Marepuana. KpuokoHcepBalus KIETOK
pacTeHuil 1 ’KUBOTHBIX KaK METOJ COXpaHEeHUs reHo(oH1a

Texnomorus pexomOuHaHTHBIX JIHK. ®epmeHThl, wucnosp3dyembie JUIsl  MOJTYyYEHUS
pexombunanTHbix JTHK.

Hcnonb30BaHre reHHOM MHXKEHEPHUH Ul MOJYyYeHHUS HOBBIX BellecTB. ['€eHHO- MH)KEHEpHbIE
BaKILIMHBbI.

Coznanue TpaHCTEHHBIX )KUBOTHBIX.

I'ennas unxenepust pacteHuil. Co3aHne MEeTo1aMu FeHHOW MHKEHEPUHN repOrIIUAYCTONYMBBIX
pacTeHui.

MeTo/ bl TEeHETUYECKOTO KOHCTPYHUPOBAHUSI MUKPOOPTaHU3MOB iN VIVO.

Cy0ctparts! U1 KyJIbTUBUPOBaHUs OM000BEKTOB. COCTAaB M METOBI ONTUMH3ALMU TUTATEIbHBIX
cpen.

[TpyHIMIBI JEHCTBUSA U KOHCTPYKLIMHM OMOPEaKTOpPOB.

CuctemMbl TOATOTOBKM M OYHCTKH BO3/yXa, TEIJIOOOMEHA, MEpPEeMELIMBAHUA W adpallyH,
IIEHOTAlICHHs], CTEPUIN3aLU1, KOHTPOJIS U YIIPABICHUS

OcHOBHBIE TapaMeTPhI IITYOMHHOW MEPUOANYECKON (pepMeHTAIIH

buorexHomornyeckue MpoLecchl 1 annaparsl HEPEPHIBHOIO IEUCTBUSA

CpaBHHTENbHAS XapaKTEPUCTUKA POCTa MUKPOOHBIX KYJIBTYp B YCIOBHSIX MEPHOIMUECKOTO U
HENPEPBIBHOIO KYJIbTUBUPOBAHUS

Oco0eHHOCTH KYJIbTHBHPOBAHUS KIETOK )KUBOTHBIX M PACTEHUH

[losrydeHne KOHEYHOTO NPOAYKTa. MeToAbI BBIIEIECHHSI U OUUCTKH LIENEBOr0 IPOAYKTa
Mukpobuoiornieckrue Mpou3BOCTBA, OCHOBAHHBIC HA MOTyYeHHH MUKPOOHOH OMOMAcCCHI.
IIpou3sBoscTBa, OCHOBAaHHBIE Ha MOJIYYEHUH MUKPOOHBIX MeTabonuToB. [loHATHE O MEepBUYHBIX U
BTOPUYHBIX MeTabonmuTax. [[puHIMIBI TOTydeH sl IEPBUYHBIX X BTOPHYHBIX METa0O0INTOB.
buorexHonornueckoe Npon3BoACTBO aMUHOKHCIIOT.

Knaccupukanus aHTHOMOTHMYECKMX  BEIIECTB, NPOAYLUUPYEMBIX MHUKPOOPraHU3MaMHU.
buotexHonornyeckre cxembl NOJYy4eHUsE aHTUOMOTHKOB.

[TosydyeHne 3HTOMONATOT€HHBIX IPETIAPaTOB, 0COOEHHOCTH OPraHU3alUK TPOU3BO/ICTBA.
buotexHonoruu, npuMeHsemMsblie 17151 000TalleHNs TOPHBIX OPOJ B METAJUTYpPIUH.

[Tonyyenune 3KOTOTHYECKN YUCTHIX OMOIIJIACTUKOB

[TomyyeHne MUKpOOHBIX IPENapaToB — yJOOPEHUI M0YB, CTUMYJISTOPOB U PETYIATOPOB POCTA
pacTeHui

[Tonmyyenue npoaykToB OposkeHHsl. IHTEeHCHBHBIE TEXHOJIOIMH MOJIYYEHUS 3TaHOJIA.
[Tonydenune 6akTepranbHBIX MPENapaToB, HOPMATUIYIOIINX MUKPO(IIOPY KUIIEYHUKA
buotpancdopmarus pacTUTENbHBIX CyOCTPATOB € IENBIO MOIY4YeHUs! ONOTOIINBA
depMeHTaTUBHOE MTPEBPALICHHUE LIEJUTIOJIO3b] B caxapa

[TpuMeHeHre OMOTEXHOIOIMYECKMX METOAOB JJISl OYUCTKU CTOUHBIX BOJ

[TosryueHnue Bo10poa, NEPCIIEKTUBBI U TPOOIIEMBI.

buotexHonornyeckoe Npou3BoACTBO (GEPMEHTOB MUKPOOPTaHU3MOB

NmmoOunu3oBanHele  ¢epmeHThl. MeTtoasl ummoOunm3anuu. OO0nacTu  NpUMEHEHUs
UMMOOMIIN30BaHHbIX ()EPMEHTOB.

Kynbrypa kneroxk Beicmmx pacTeHuil. KammycoreHes kak OCHOBa CO3JaHMS KJIETOUYHBIX
KYJIbTYD.

CriocoObpl TONTy4yeHUS M CIMUSHUS DPACTUTENBHBIX MNPOTOIMJIACTOB. PereHepanus KIETOK,
KJIETOYHBIX KYJBTYp ¥ PaCTEHHI U3 MPOTOILIACTOB

[TpuHIMIIBI CO3/TaHMs ACCOIMALIMI KJIETOK BBICIIUX PACTEHUN C MUKPOOPTaHU3MaMu
MUKpOKIOHAIBHOE  pa3MHOXKEHHME, €ro  JIOCTOMHCTBA M HEJOCTaTKH,  METOAbI
MUKPOKJIOHATBFHOTO Pa3MHOKEeHHS pacTeHuil. [lomyuenne 0e3BUPYCHBIX PaCTEHUH.
I'u6punomel. 3HaueHue TUOPUAOM Ui TPOU3BOJCTBA COBPEMEHHBIX JAMArHOCTHUYECKUX
IpernapaToB

[losnydyeHne u NpUMeHEHNE MOHOKJIOHAIbHBIX aHTUTEIL.



39. Vcnonp3oBaHne MeTOJa KyJIbTYp TKAaHEW MMl TONYYCHHUS psiia UMMYHOPETYIHPYIOIIHX
BemiecTB. [Ipon3BoacTBO MHTEPEpOHA.

40. Kynbrypbl TkaHedd B TpaHcmmaHtoioruu. Co3ganue OaHKa TPAaHCIUIAHTHPYEMBIX KYIBTYP
TKaHEH.

41. TexHOJIOTHUS TPAHCIIJIAHTAI[H SMOPHOHOB.

42. ITony4yeHnne KJIOHUPOBAHHBIX )KHUBOTHBIX. ITHUYECKUE U TPOPECCHOHAIBHBIE TTPOOIEMBI.

43. OcoOEHHOCTH CTBOJIOBBIX KIJIETOK M MPUMEHEHHUE CTBOJOBBIX KJIETOK B OTJCIBHBIX O0JIACTSIX
MEIULIMHBI

44. BruoceHcopsl 1 OMOYHIIBI

45. Ucnionb30BaHKe HAHOTEXHOJIOTHH B COBPEMEHHOW MPOMBIIIUICHHOW OMOTEXHOJIOTHH, METO/IaxX
JICUCHHUSI, THATHOCTHKE

PaspaboTunk:
P DOTHMK;
o2y npodeccop B.I1. CanoBaposa
(mojimuce)

[Tporpamma coctaBieHa B cootBeTcTBuU ¢ TpeboBanusmu GI'OC BO no nanpasnenuto 06.03.01
buosnorus.

[Tporpamma paccmoTpeHa Ha 3aceJaHuu Kadeapbl PU3NKO-XUMHUUECKON OHOI0THH, OMOMHKEHEPUT
u ouonnpopmatuku 28.04.2022 r. mpotokon Ne 16.

“ N /
3aB. kadenpoi, 1.6.H., mpodeccop B.I1. CanoBaposa @a_a{r?ﬁ
Hacmosawas npoepamma, me modxcem Ovbimb 60cnpouzgedeHa HU 6 Kaxou ¢opme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenss Kagheopvl-paspabomuuxa npocpammol



