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I. IEJIb U1 3AJJAYU JTUCIIUTIJIMHBI
Heab: ¢GopmupoBaHUE Yy CTYICHTOB IEIOCTHOTO TPEACTABICHUS O OHOTEXHOJIOTUH KaK O
COBPEMEHHOW KOMILIEKCHON O0JacTH JAESTENbHOCTH, B KOTOPOM HCIOJIb30BaHUE KHUBBIX OPraHU3MOB,
KJICTOK M OT/CJIBHBIX OHOIOJIMMEPOB B TPAKTHYCCKOW JCATCILHOCTH 4YEJIOBEKa OCHOBAHO Ha
JTOCTHXECHUSX COBPEMEHHOW OMOIOTHYECKON HAyKH - MOJICKYIISIPHOU, KJICTOYHOM OMOJIOTHH, TeHOMHUKE,
MMPOTCOMUKE, MIOCTICHOMHBIX TCXHOJIOIUAX, 6I/IOI/IH(1)OpMaTI/IKe.
3agaun:
® PacCMOTPETh COBPEMEHHOE COCTOSIHHE U TIEPCIIEKTUBBI Pa3BUTHUSI OMOTEXHOJIOTUH;
® M3YUUTb OCHOBHBIC OTallbl OpraHu3aluun OHMOTEXHOJOTHYECKHUX IMpOU3BOACTB, OCHOBHOC
000pyIOBaHUE W KPUTCPHUH OLCHKH OHMOTEXHOJIOTHYECKHX IPOIECCOB, BAaXKHEUIINE
OMOTEXHOJIOTHYECKUE TIPOM3BOJACTBA M HX COOTBETCTBHE TPEOOBAHUSM HKOJIOTHMYECKOM
0e30I1acCHOCTH;
® O03HAaKOMHUTH C METOJAMHU I€HETHYECKOH, KJICTOYHON WH)KEHEPHH, HMHKEHEPHOH SH3UMOJIOTHH,
BO3MOYXHOCTSIMU U TIEPCIIEKTHBAMH UCTIOIh30BAHUS KIIETOK, KJIETOYHBIX CTPYKTYp, PEPMEHTOB
U Jpyrux OWOMOIMMEpPOB B OHOTEXHOJOTHYECKHX, OHOMETUIMHCKHX IPOU3BOJCTBAX,
HaHO6I/IOTeXHOJIOI‘I/II/I U YCIOBUAMU 6HO6€3OHaCHOCTI/I, MNPUMCHUTCIIbHO K MCIIOJIb3YCMbIM
OM000BEKTaM H IIETICBBIM ITPOIYKTaM;
® HAay4yUTh YMCHHUIO CAMOCTOSTEIILHOTO MOWCKA M aHaiu3a MHPOPMAIMH, UCIIOJIL30BAHUIO €¢ B
poheCCHOHATTLHON IEATEIHOCTH.

Il. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Tucuummaa b1.0.41 «BbHOTEXHONIOTHSY SBISETCS TUCIHUIUTMHON 0a30BOM YacTH y4eOHOTO
IJIaHa NOJArOTOBKU OakayaBpoB 1o HampasieHuto 06.03.01 buosorus m usyudaercs B 7-M cemecTpe
MocJie OCBOEHUS 0a30BbIX OMOIOTUYECKUX JUCIIUILIUH.

2.2. 1nsa u3ydeHus NaHHOW y4eOHOM TUCIMILIMHBI HEOOXOIUMBI 3HAHHS CTYJIEHTOB B 001acTh
OpPraHMYEeCKON M OMOJIOTMYECKOW XMMHHU, LIUTOJIOTUU, T€HETHKH, MUKPOOUOIIOTUHM U BHUPYCOJIOTHH,
MOJICKYJISIPHON OMOJIOTHH, YKOJIOTHH.

2.3. [lepeuenb nocneAyOMUX YU€OHBIX AUCIUIUIMH, 111 KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHHS
W HaBbIKH, (popmupyeMble NaHHOW y4eOHOW aUCHUTLIMHON: «[IpoMBIIIIeHHass MUKPOOUOIIOTHS H
ouoTtexnonorus», «IIpaktuka mo npoduito npodeccnoHanbHOM 1eATeTbHOCTH », BhinoaHeHne BKP

I1l. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA JUCLHUITJINHBI
[Tporiecc ocBOEHMS AUCLUIIMHBI HAalpaBjeH Ha (GOpMUPOBaAHHE KOMITETCHIUN (KOMIIETEHIINN)
B cooTBeTcTBUU ¢ ®I'OC BO 1 OII BO no nannomy HanpasiieHuto noarotoBku 06.03.01 «buonorus»:
OIIK-5: CnocobeH mNpUMEHATh B MpOo(EecCHOHANBHON  JESTEeIbHOCTH COBPEMEHHBIE
npejcTaBieHusT 00 OCHOBaX OHMOTEXHOJOTMYECKMX U OHWOMEIMIMHCKUX HPOU3BOJACTB, TI'€HHOMU
MH)KEHEpUH, HAHOOMOTEXHOJIOTUH, MOJIEKYISIPHOTO MO/IETTMPOBAHUS.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leﬂlflﬂ o AMCHMIIJINHE, COOTHECCCHHBIX C
HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTeHIIuii

Komnerenuus Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTEeHI U
OIIK-5 HJIK onxsa 3HaTh: COBpEMEHHbBIE JIOCTHKEHUS  (DYyHIaMEHTAIbHBIX
Crniocoben 3HaeT OCHOBBI OMONOTMYECKUX HAyK M OHOMEOUIMHCKHX TEXHOJOTHI,
IPUMEHSITH B | GuoTexHoNOTHUECKHUX 1 OCHOBHBIC O0BEKTHI, 0COOCHHOCTH MX >KHU3HEACSITEIBHOCTH U
poQeCCHOHAIBHOIM GI/IOMSELI/IIII/IHCKI/IX MPOU3BOJICTB, METOAbl ~ COBEPLUCHCTBOBAHHWS,  CIOCOOBI  TOJYYeHHUS
NeATeIbHOCTH reHHOM UHXEHEpHH, OHUOTEXHOJIOTUYECKUX MPOJYKTOB, NEPCIIeKTHBHBIE
HAHOOHUOTEXHOJIOTHH, HapaBlICHUsS OHOJOTUYECKUX, OHOMEININHCKUX TEXHOIOTHI
COBPCMCHHBIC MOJIEKYJIIPHOTO MOJICJINPOBAHMs | JUIA  PEIIEHHs  BaKHEHIIHNX  CONHMATBHO-DKOHOMUYECKHX
npeicTaBieHns 06 npobieM M WHHOBAIlMOHHBIE  MYTH  CO3JaHHsA |
OCHOBax COBEpIIEHCTBOBAHUA IIPOM3BOACTB HA OCHOBE JaHHBIX
OMOTEXHOJIOTHYECKUX TeHOMHKH, TPOTEOMUKH ¥ OMOMH(POPMATHKH




1 OHOMETUIHHCKUX
MPOU3BOJICTB, TEHHOU
HHKEHEPHH,
HaHOOMOTEXHOJIOTHH,
MOJIEKYJISIPHOTO
MOJIETUPOBAHMS

YMeTh: OpPUCHTHUPOBATHCS B COBPEMCHHBIX HAINPABICHHUIX
OMOJOTHYECKUX u OHMOMEIMIIMHCKUX TEXHOJIOTHH,
COBPEMEHHBIX  MeTojaX paboTel ¢  OHOJIOTHYECKUMU
00BEKTAMH, obecrnieueHUs YCIIOBHI ACENTHYECKOTO
TIPOBEICHUS OMOTEXHOJOTHYECKOTO TIpoIiecca M IMOMYICHHUS
I[EJIEBBIX IPOIYKTOB,;

Baangers: 6a30B0ii TEpMHUHOJIOTHEN JUCTUTUIMHBL, 3SHAHUSIMH O
peanu3alu TEHETHYCCKOW HH(OPMAIMM U BO3MOXKHOCTSIX
MOIU(HUKAIIMA TEHOMAa OpraHu3Ma C ICNBI0 MOJYYCHUS
OTPEJICIICHHBIX MTPOAYKTOB

HJIK onks.2 3HaTh:  COBpPEMEHHBIE  METOJbl  COBEPLICHCTBOBAHHUSA

Ymeer OLICHUBATh u | OHOOOBEKTOB, ob1ue TIPUHIUIIBL OCYILIECTBIICHUS

IIPOTHO3UPOBATH OMOTEXHOJIOTUYECKHX IPOLIECCOB, OCHOBHOE 000PY/IOBaHUE H

MePCIEKTUBHOCTD O00BEKTOB | TEXHUKY  KYJIbTHBHPOBAHMS  NPOJYLECHTOB,  IOJy4YECHHUS

cBOeH po¢heCCHOHANIBHOIN | KOHEYHOTO MPOAYKTA;

JEATETbHOCTH Uil | YMeTh: TBOPYECKHM TIPUMEHATh IIOJyYCHHBIC  3HAHUS

OMOTEXHOIOTUYECKUX COBEpPIICHCTBOBAHUS OMOTEXHOJIOTHYECKOTO TIpoIiecca C

MIPOU3BOJICTB. LENbI0  TOMYYEHUS  BBICOKOKAYECTBEHHOTO  KOHEYHOTO
MPOIYKTa W BBINOTHATH COJCP)KATEIBbHYIO HHTEPIPETAIHIO
PE3yNbTaTOB;
Baamerb:  HaBBIKAMM ~ aHalmM3a  OMOTEXHOJOTMYECKOTO
mporecca,  cmocobaMHM M CpeACTBAMM  IOJYYEHHS
61000BEKTOB-TIPOYIIEHTOB, METOJJaMH UX KYJIBTUBHPOBAHUS
U TIOJIyYEHHsI LIeJIEBOTO NMPOAYKTa

WK onx 5.3 3HaTh: BaxKHEHIMEe OHOTEXHOJOTHYECKHE TPOU3BOJICTBA,

Buageer npuemaMu onpeaesneHus
OHOJIOTHYECKOM 0e30macHOCTH
MPOIYKIUH OUOTEXHOJIOTHUSCKUX
1 OMOMEIMITUHCKUX TIPOU3BOICTB.

OCHOBHBIC q)aKTOpI)I, BJIMAKOIINUC HaA BBIXOJ, KadyCCTBO
IIEJIEBOTO MpOIyKTa, 0€30I1aCHOCTh POYKIIUH
OMOTEXHOJIOTUUECKIX U OMOMETUIIMHCKHUX TPOU3BOJICTB.
YMerb: 00OCHOBBIBATH I[€7€COOOPA3HOCTh MPUMEHEHHS
OHOTEXHOJIOTMYECKIX MPOIIECCOB u OIICHHUBATh
0100E30MaCHOCTh  NPOJAYKTOB  OHOTEXHOJNOTHMYECKUX U
OMOMEIUIIMHCKUX POU3BO/ICTB;

Biamern: HaBbIKAMU CaAMOCTOSTEIBHOIO MTOKMCKA, 00PabOTKH,
aHalIM3a Hay4HO-METOAMYECKOM, CIIPaBOYHOM JIUTEpaTyphl U

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




IV. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHbI

O0BneM TUCIHMILIMHEI COCTABJIAET 4 3a4eTHBIX eqMHULbI, 144 yaca, B TOM uncie 27 4acoB HA DK3aMeH.
W3 HUX peanu3yeTcs ¢ MCIOJIb30BaHUEM DJICKTPOHHOTO OOYUEHHUS W AMCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHOJOTHH He MeHee 20% JacoB OT
ayTUTOPHOM paboTHI

DopMa NPOMEKYTOUYHOM ATTECTANUMN: IK3AMEH.

4.1 Couepma}me AUCHUILIMHBI, CTPYKTYPHPOBaAHHO€ IO TEMaM, ¢ YKas3aHMEM BHI0OB y‘leﬁHbIX 3aHSATHII U OTBEIEHHOI0 HAa HHUX
KOJIM4YeCTBA aKAACMHUYIECCKHUX JacoB

Ne | Pa3gen auCcIUILIMHBI/ TeMa Bunbl yaeOHOM paboTHI, ®opma TeKyLero
n/ - BKJIIOYAsi CAMOCTOSATENIBHYIO pab0Ty 00y4aromuXxcs, KOHTPOJIsI
H S MIPAKTHIECKYIO TIOJATOTOBKY M TPYJOEMKOCTh ycneBaemocTu/
5 E (B gacax) ®opma
Z e NMPOMEKYTOYHOM
§ g KonraktHas pa60Ta npernoaaBareiid C < aTTecTanum
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£ = w = | Jlekuus | Cemunap/ Koncyabranus 55
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O K R 3aHsaTne/ O =
1 2 3 4 5 6 7 8 9 10
1| Tema 1. CoBpeMeHHass OMOTEXHOJIOTHSA, KaK HayKa | 7 11 2 5 7 VY CTHBIH OTIPOC, TOKITAI-
OTpaciib MPOU3BOJICTBA npe3eHTalus
2 | Tema2.BHOOGBEKTHI u CII0CO0BI ux YerHblit onpoc, nokna-
7 12 2 2 8 Mpe3eHTAIHS
COBEPIICHCTBOBAHHUS
3 | Tema3.0611ast XapaKTEPUCTHKA GHOTEXHONOTHIECKHX YV CTHBIH ONPOC, AOKNAL-
7 14 2 2 10 Mpe3eHTAIHS
MPOLIECCOB
YcTHBIN onpoc, JOKIIaI-
4 | Tewma 4. buounayctpust pepmMeHTOB 7 12 2 2 8 Poc, ZoKax
MPE3CHTALU




5 | Tema 5. MUKpOOMOTEXHOIOT U YCTHBII Ompoc, TOKIaj-
7 16 2 2 12 HpE3CHTaIHs
9 YcrHbll onpoc, JoKnaa-
6 Tema 6. OcHOBBI OMOTEXHOJIOTHH PACTCHUI 7 14 2 2 10 PO, AOKTAA
MIPE3EHTaLNS
YcrHbll onpoc, JoKnaa-
7 Tema7. OCHOBBI OMOTEXHOJOTHUH KUBOTHBIX 7 14 2 2 10 POc, ZI0KIaR
MIPE3EHTaLNS
8 | Tema 8. Pomp OHOTCXHONOIMH B  YIydIICHHH Y CTHBIH OPOC, NOKIAL-
. 7 12 2 2 8 HpE3CHTaIHs
JKOJIOTUYECKOU CUTYallUU
9 | Tema 9. HaHOGHOTEXHOIOTHH - HOBBIH 3TaIl PA3BHTHS Y CTHBIH OTPOC, NOKIAL-
6 o 7 12 2 2 8 npe3cHTanus,
HOJOTHICCKOU HayKH KOHTPOJIbHBIC BOIIPOCHI,
TCCThI
4.2 TlnaH BHeayAMUTOPHOH cCAMOCTOSAITEIbLHOI PadoThl 00YYAIOIIMXCS 10 AUCHHUIJINHE
CaMocCTOsITeNIbHAS paboTa 00YYarOIIMXCS Y4eOHO-METOIUIECKOE
Cpoxku OneHounoe obecrieueHre
CemecTtp HasBanwue pa3znmena, TeMsbl . Tpynoemkoc .
Bun camocTosTenbpHO#M paboTh BBINONHEHH | (uac.) CPEIICTBO CaMOCTOSITENTFHON
ST ' paboTh
7 Paznien 5 a-r Hacrosiei
Nzydenune JIEKIIMOHHOTO MaTepurana YcTHBI  ompoc MPOrPaMMBbI
Tema 1. CoBpemeHHast OMOTEXHOJIOTHS, KaK Y Jiert P poc, porp
PEKOMEHIyeMOi  JHUTepaTyphl, HHTEPHET- 1-2 7 JIOKJIa-
HayKa U 0Tpaciib IPOU3BOJICTBA
HUCTOYHHMKOB, TOJrOTOBKA K MPaKTUYCCKOMY MIPe3CHTALUS
3aHATHIO.

7 Nzyuyenune JICKIITHUOHHOT'O Marepuaa VceTHBIN Pasznern 5 a-r HacTosmen
Tema 2. bHOOOBEKTHI H CIOCOOBI WX|PEKOMEHIYEMOW  JIMTEpPaTyphl, HHTEPHET- 3-4 8 ompoc, MPOrpaMMBbI
COBEPIIICHCTBOBAHUS HMCTOYHHUKOB, IOJrOTOBKA K MPaKTHUYECKOMY JIOKJIa/I-

3aHSTHIO. Mpe3eHTALUs
7 . Pazgen 5 a-r HacTosmei
VcTHbI
Wzyuenue JIEKIIMOHHOTO MaTepuana IPOTrPaMMBbI
Tema3.O0mas XapaKTEPUCTHUKA . ompoc,
PEKOMEHIYyeMOl  JHUTepaTyphl, HHTEPHET- 5-6 10
OMOTEXHOJIIOTUYECKUX TPOIIECCOB JTOKJIaI-
WUCTOYHHKOB, TOJTrOTOBKA K MPaKTUYECKOMY
Mpe3eHTaLHs

3aHATHIO.




CamocrosTenpHast padoTta o0ydaromuxcs Y4eOHO-MeToANYECKOE
Cpoxkn OueHounoe obecrieueHre
CemecTtp HazBanwme paznena, TeMbI . Tpynoemkoc N
Bun camocrositensHON paOOTHI BBINONHEHN | (uac.) CPEACTBO CaMOCTOSITENTEHON
s ' paboThI
7 N3yuyenue JIEKIITUOHHOT'O Marepuaa VeTHBIH  ONboc Pazgen 5 a-r Hacrosmen
Tema 4. buonnnycrpus pepmMeHTOB PEKOMEHIyeMON  JIUTepaTypbl, HWHTEPHET- 7.8 8 S poc, MIPOTPaAMMBI
MCTOYHHKOB, TOJTOTOBKA K MPaKTHYECKOMY
MIpe3eHTaIHs
3aHSITHIO.
7 N3ydyenue JIEKIIUOHHOI O Marepuaia YcTHBI Pazgen 5 a-r Hacrosmen
Tema 5. MUKPOOHOTEXHONOTHsL PEKOMEHIyeMON  JIUTepaTypbl, HWHTEPHET- 9-10 12 ompoc, IIPOTrPaMMBI
WCTOYHHKOB, TOJTOTOBKA K MPaKTHYECKOMY JIOKJIa-
3aHATHIO. Mpe3eHTALUS
7 Nzyuenne JICKIITMOHHOT'O Marepuaia YcTHBIN Paznen 5 a-r Hacrosen
. |pexkoMeHIyeMoOl  nHTEepaTyphel, HHTEPHET- oTpoc MIPOTPaMMBI
Tema 6. OcHOBBI OMOTEXHOJIOTHU PACTCHUM p Y PaTyphl, p 11-12 10 poc, porp
WUCTOYHHUKOB, TOJTOTOBKA K MPaKTHYECKOMY JIOKJIa-
3aHATHIO. Mpe3eHTALUS
7 N3y4yenue JIEKIITUOHHOT'O Marepuaia . Pazpgen 5 a-r Hacrosmen
€KOMEHIYEeMOW  JUTEpaTypbl, HHTEPHET YCTHBIH - ompoc, MpOrpaMMbl
Tema7. OCHOBBI OMOTEXHOIOTHU KUBOTHBIX p Y PaTypEL, P 13-14 10 JIOKJIa- porp
WUCTOYHHUKOB, TOJTrOTOBKA K MPaKTUYCCKOMY
IIpe3eHTaINs
3aHATHIO.

7 Nzyuyenune JICKIIMOHHOI'O marepuana VceTHBIN Pasznen 5 a-r HacTosmen
Tewma 8. Ports OMOTEXHONIOTHH B YIIYYIICHUH|PEKOMEHYEMOH  JINTEPaTyphl, HHTEPHET- 15-16 8 ompoc, IPOTPaMMBbI
JKOJIOTMYECKOM CUTYaITUU HUCTOYHHUKOB, TOJrOTOBKA K MPaKTUYCCKOMY JIOKJIaJI-

3aHATHIO. Mpe3eHTALUs

7 Tema 9. HaHOBHOTEXHONOIHHN - HOBLIH YTaIT N3yuenune VJ'IeKLII/IOHHOFO Marepuaa VceTHBIN Pasznen 5 a-r HacTosmen

PA3BHTHS GHONOTHIECKOM HAYKH PEKOMEHITyeMOH  JINTEpaTyphl, ~ MHTEPHET-| 15 1o 8 ompoc, IPOTPaMMBbI
HUCTOYHHMKOB, TOJTrOTOBKA K IPAKTUYCCKOMY JTOKJIa -
3aHATHIO. Mpe3eHTALUS

OO0muit 00beM CaMOCTOSITETFHON paboTHI IO quctuiuinHe (yac) — 81

U3 Hux o0beM caMOCTOSITENBHOM pa6OTBI C HCIIOJIB30BAHUCM JJICKTPOHHOI'O 06y'{€HI/I$I N JUCTAaHIIMOHHBIX

00pa3oBaTebHbBIX TEXHOJIOTH (Jac) —




4.3 ConepxaHue y4eOHOro MaTepuasa

Tema 1. CoBpeMeHHasi OMOTEXHOJIOTHMS, KAK HAYKA U 0TPAcJ/ib IPOU3BOJACTBA
buotexHonorus kak MexorpacieBas 00JacTh HayYHO-TEXHHYECKOTO Iporpecca M pasJeln
npakTuueckux 3Hanuil. [Ipaktuyeckue 3a1aun OMOTEXHOIOTUU U BayKHEHIIINE, HCTOPUUECKUE ITAIIbI €€
Pa3sBUTHUA. OCHOBHBIE HaIllpaBJICHHUA PA3BUTHUA 6I/IOTCXHOHOFI/II/I. (DaKTopBI, OGYCHOBI/IBH_II/IC Pa3sBUTHC
COBPEMEHHOM OMOTEXHOJOTHH. DKOHOMHYECKHE M KOMMEpUYECKHE acheKThl OnoTexHonoruu. HoBbie
HaIIpaBJICHHA B pa3BUTHU 6I/IOTeXHOJIOI‘I/II/I. bruorexHonornyeckmue OCHOBBI BRICOKMX TEXHOJIOTHH.
Tema 2. Br000bEKTHI M CIOCOObLI UX COBEPIIEHCTBOBAHUS

[Tonsitne «6no000BEKT». [londbop M TpeboBaHMA K OOBEKTaM sl OMOTEXHOTIOTMYECKUX IIPOLIECCOB.
CoBepiieHCTBOBaHHE OMOOOBEKTOB MeETOJaMH MyTareHe3a u cenekuud. CoBepUIeHCTBOBAHUE
O0M000BEKTOB METO/aMH KJIETOYHON HHKeHepuH. Co3naHne 0MOOOBEKTOB METOJAaMH T€HETHYECKOH
WUHXCHEPUH.

Xpanenue OMOOOBEKTOB: METOJBI M YCIOBHUS XpaHeHus. Kpuocoxpanenue OHMOIOTHYECKOTO
matepuana. Kpuonporektopsl. IlpuHuunel pasmMopakuBaHHsl —KJIETOUHBIX KyJIbTyp. baHku
OMOJIOTHYECKUX 00pa3IOB U TEHETHYECKOTO MaTepHara.

Tema 3. O0mas xapakTepucTUKAa OMOTEXHOJOTHYECKHX MPOLIECCOB

Br16op neneBoro npoaykra. [lepBuuHble 1 BTOpHYHBIE MeTa0OIUTHL. [IpHHIMITHAIEHBIE CXEMBI
OMOTEXHOJIOTMYECKUX MPOLECCOB. XapaKTepUCTHUKA BAXKHEUIIINX TPYII CyOCTPATOB, HCIOIb3yEMbIX B
ouotexHonornu. COCTaBlIeHHE PEUENTyp NHUTATeNbHBIX cpel. Cpensl A BBIPAIIMBAHUS KIIETOK
pacTeHuii, >KMBOTHBIX, MHUKpOOpraHnu3moB. 0e33apakuBaHue mNUTaTeNbHBIX cped. [loaroroBka
noceBHoro marepuana. KynpTuBupoBaHue OMOOOBEKTOB U ammaparypa Uil pealu3aluu
OMOTEXHOIOTHYECKUX TporeccoB. CrocoObl KyTbTUBUPOBAHUS O0MO00BEKTOB. [IpuHIMIBI qeHCTBUS U
KOHCTPYKIUHU (hepMeHTepoB. ['epMeTu3amust 1 crepuiuzanus ooopynoBanus. CHCTEMbI IOATOTOBKU U
OUYHCTKHU BO3/yXa, TEINIO0OMEHA, IepeMEINBaHUS U a3pallii, IEHOTAIICHU s, CTEPIIIN3AIH, KOHTPOIIS
u ynpasieHusa. CpaBHUTENIbHAs OLIGHKA IEPUOJUYECKOIO0 M HENPEPHIBHOTO KYJIbTHUBHUPOBAHUS
MUKpPOOpranu3mMoB. OCOOEHHOCTH KYJIbTUBUPOBAHUS PACTUTENBHBIX KIETOK. CrOcOOB! BhIpAIIMBAHUS
KJIETOK ’KMBOTHBIX. KyIbTUBUPOBaHNE KJIETOK HACEKOMBIX.

Otnenenue, ouyncTka M MOAUGUKALUA MPOAYKTOB. MeTOAbl KOHTPOJIS U KPUTEPUH OLEHKU
3¢ PEeKTUBHOCTH OMOTEXHOJIOTHIECKUX TTPOIECCOB.

Tema 4. Buonnaycrpus pepMeHTOB

Nctounuku pepmeHToB. DepMEHTHI )KMBOTHOTO U PACTUTEIBHOTO MTPOUCX0XKACHU. MUKpPOOHBIE
¢depmenTHble mnpenapaTbl. OCHOBHBIE TEXHOJOTHMYECKHE JTallbl IPOU3BOJACTBA  (DEPMEHTHBIX
MpenapaToB.

Oco6eHHOCTH TMOJTyYeHHsI TpenapaToB ¢ ONpeesIeHHbIM cocTaBoM (epMeHTOB. KomrmiekcHbie
dbepmenTtHbie penaparsl (MOK) u ux ucnonp3zoBanue. epMeHTATUBHOE MTPEBPAIICHHUE T[EJUTIOJIO3H B
caxapa.

NmmoOunmn3oBanHble epmenTsl. Hocutenu u meToapl uMMoOunn3anuu ¢pepmenToB. CBoiCTBa
MMMOOMIN30BaHHbIX (pepMeHTOB. MIMMOOUIM30BaHHBIE NTOJIM(EPMEHTHBIE CHCTEMBI. broTeXHOMOTHH,
OCHOBaHHbBIE Ha UCMOJIb30BAaHUU UMMOOMIN30BaHHbIX (pepMeHTOB. bruoceHcopbl 1 OMOYHUIIBI.

Tema 5. MuKpoOHOTEXHOJIOT U

TumnoBas cxema MHKPOOMOIOTHYECKOTO MPOU3BOACTBA. (OCHOBHBIE CTaguM IPOU3BOJICTBA
MIPOJYKTOB MUKPOOHOTO CUHTE3a. BHOTEeXHOIOTrHs OoJTydeHNs IEPBUYHBIX (AMUHOKHCIIOT, BUTAMUHOB,
OpPraHUYECKUX KUCJIOT) U BTOPUYHBIX META0OTUTOB (AHTHOUOTHKOB, CTEPOUIOB).

[Tonmyyenue npoaykToB OposkeHHst. ITHTEeHCHBHBIE TEXHOJIOTUU TOTYYEHHUS 3TaHOJIA.

Hcnonp30BaHWe MHUKPOOPTraHU3MOB sl moiydeHus Oenka. IlomydeHue monucaxapuios.
buononumeps u 610l IABBLI.

[Ipon3BoacTBO BakiMH, OakTeprodaro, JeUeOHBIX OAKTEPUHHBIX NPEMapaToB, CPEICTB

3aIUThl PACTEHUN, MUKPOOHBIX 3€MJICYI00pUTENBHBIX MPENapaToB.



Tema 6. OcHOBBI OMOTEXHOJIOTMH PACTEHU I

KnerouHas v TkaHeBasg MHXKEHEPUsI pacTeHU. IcTopus pa3BUTHS METO1a KJIIETOYHON U TKAHEBOM
UHKeHepun pacteHuid. OCHOBHBIC HANpaBlICHUS KJIETOUHOW wuHxkeHepuu. [enuddepenumanus —
ocHOBa ()OPMHUPOBAHHUS KIIETOUHBIX KYJIbTYpP PACTCHHUH.

Kamrycorene3 kak OCHOBa CO3/aHHUS KJIETOUHBIX KyJbTyp. KarlycHble KyJabTypbl pacTEHUU
CycCrneH3uOHHBIE KYJIbTYpBl U YCIOBHSI UX KYJIbTUBUPOBAHUS.

N3onupoBaHHbIE TPOTOILIACTBI. BHOTEXHOIOTMM Ha OCHOBE H30JIMPOBAHHBIX IPOTOILIACTOB.
Meroasbl ciusiHUS, KyJIbTUBHPOBAaHUS IPOTOILUIACTOB. PereHepanusi KIETOK, KJIETOYHBIX KYJIbTYp H
pacteHuii u3 mporomacToB. Mopdorene3 B KIETOYHBIX KylnbTypax pacreHuil. KionanbHoe
MHUKPOPa3MHOKEHHUE PACTEHUH U €ro IMPAKTUYECKOE NPUMEHEHUE. ATrpOTEXHUYECKOE NPUMEHEHUE
KJIETOYHBIX KYJIbTYp pacTeHuidl. [IpmHIUMIBI CO3MaHMS acCOUMALMM KIETOK BBICIIMX PAaCTEHUN C
MHUKPOOpPraHU3MaMH Kak CIocod MOIU(UKAMH PACTUTEIbHON KieTku. lloimydyeHue coenuHeHHN
BTOPUYHOTO META00IM3Ma, CHHTE3UPYIOLINXCS B KJIETKAaX BBICHINX PACTEHUH.

Krnerounble TEXHOJIIOTUH B CO3JaHUM T€HETHYECKOTO pPa3zHOOoOpasusi M LEHHBIX JUIS CEIEeKINU
ucxomHbix  (popm. CTaOWIBHOCT W BapHaOEIbHOCTh TEHOMA pPACTHTENBHBIX KJIETOK 1n Vitro.
Coxpanenue in vitro reHoOH/Ia B KOJUICKIIUOHHBIX [[EHTPaX.

Tema 7. OcHOBBI OHOTEXHOJIOTHH KHBOTHBIX
Uctopusi, oOmme NpUHIMIBL, NPUMEHEHHE KYyJIbTyp KIETOK MIEKOMUTAIOMUX in  Vitro.
B03MOXXHOCTH M TEpPCIIEKTUBBI UCIIOIB30BAHUS KJIETOK U KJIETOYHBIX CTPYKTYp Pa3JIMUHBIX TKaHEH.
['uOpuansanusi KUBOTHBIX KJIETOK. MexaHu3M ciusHug KieTok [lomyuenue romo, rerepo u
CUHKapHOTHYEeCKUX THOpHI0B. ' mOpuaomel. [Tonydenrne n mpuMeHEHNE MOHOKIIOHAIbHBIX aHTUTE.
[IpumeHeHre KyJabTyp KIETOK MIIEKONUTAIONMX B HMMyHOOHOTexHosoruu. lIpumeHeHue
KYJIbTYp KJIETOK MJIEKOMHUTAIOMNUX B KIETOUYHOW Tepanuu. KymbTypbl TKaHel B TPaHCIUIAHTOJOTHUH.
[Ipumenenne KynbTyp KIETOK MIIEKONUTAIOIIUX B TkKaHeBoW wumwxeHepun. Co3maHue OaHka
TPAHCIUIAHTUPYEMBIX KYJIBTYP TKaHEH.
CtBoJioBbIe KJIEeTKH. OCOOCHHOCTH CTBOJIOBHIX KJICTOK, CBOMCTBA CTBOJIOBBIX KIJIETOK, THIIBI
CTBOJIOBBIX KJIETOK. [IpriMEHEHNE CTBOJIOBBIX KJIETOK B OTIEIBHBIX 00JIACTAX MEIUIIMHBI.
TpancruranTanus YSMOPHOHOB. DKCTPAKOPIOPATbHOE OII00TBOpeHHE. KieTouHnas nHXeHepus
B JKMBOTHOBOJICTBE. MUKPOMAHMITYJISIIIMA C SMOPHOHAMH KHUBOTHBIX. OILTIOMOTBOPEHHUE in Vitro.
KynbpTuBupoBanue in vitro sMOPHOHOB KUBOTHBIX. MEXBHI0BbIE MEPECAIKH SIMOPHOHOB U MOTYYCHUE
XUMEPHBIX KUBOTHBIX.
KionnpoBanue xuBoTHBIX. [lodyueHne KIIOHMPOBAHHBIX KUBOTHBIX MyTEM MEPECATKH AP
SMOPHOHANBHBIX KJIETOK B DJHYKJIECHPOBAHHBIC SHIEKIETKH. OJTHYECKHE U TpodeccruoHambHbIe
npo6uemsl. Peanu3zanus HayyHOTro MpoekTa «['eHOM uenoBeKay.

Tema 8. Posib 0MOTEXHOIOTHH B yJIy4llIeHHH IKOJIOTMYECKON CUTYyau U

bezonacHOCTh OMOTEXHOJIOTMYECKOTO IMPOU3BOJCTBA I YEJIOBEKAa M OKpPY)KAIoLIeH cpeabl.
MexnyHaponHas 3akoHojaTenbHast 0a3a 1mo OmoOe3omacHocTH. 3akoHojaTenbHas 0aza Poccum mo
6uobe3onacHocTH U ee peanuzanus [IpHHIMIB OMOJIOTMYECKUX METOJIOB a3pOOHOM M aHa’pOOHOM
OYHMCTKH CTOYHBIX BOJ. [IprMeHeHHe OMOTEXHOJIOTHYECKUX METOJMOB JJISi OUYMCTKHU Ta30-BO3IYIIHBIX
BBIOPOCOB U Jerpajganuu HedTsHbIX 3arps3HeHuid. [lomyyenue 6uorasa. [IpousBoacTBo OnosTaHona.
Cucrema OMOKATATUTHYECKOTO TIPOU3BOJICTBA BOAOPOIa. BHOreoTeXHOIOTHS U MOTydeHHEe METaJLIOB.
buopemenunanusi.

Tema 9. HaHOOHOTEXHOIOTMH - HOBBIH 3Tall pa3BUTHS OMOJIOrHYeCKOi HAYKH
OOme mpeacTaBIeHUs O HAHOOOBEKTAX W HAHOTEXHOJOTMsX. MCTOpHs BO3HUKHOBEHHUS

HAHOTEXHOJOTMU. BHOMaKkpOMOJIEKyYJbl KaK COCTABISAIONIME HaHOMUPa. HaHOTEXHOJIOTMY B METULIHE
A OHOJIOTH. Hanomarepuansi. buomenuuuHckre  HaHOMaTEpHUAabI. HanoTtoxkcukonorus.
HanoOuocencopuka. HanoOuomoropsl. HanopoGoTel. HaHOTEXHOIOTMHMM Ha OCHOBE BHUPYCOB.
Hanorexnomorun wu OuomuMeTuka. Pa3BuTHe HAHOOMOTEXHOJOTHH H BO3MOXKHBIE PHCKH.



buonornueckass 6e30MacHOCT, HAHOKOHCTPYKUMH W HAHOTEXHONOTHH. OCOOEHHOCTH BIIHSHUS
HAHOYACTHI] HA KUBbIE OPTraHU3MBI.

4.3.1 TlepeyeHb CEMMHAPCKUX, IPAKTHYECKUX 3aHATHH U J1a0OpPaTOPHBIX padoT

Ne Ne pazpaena v Tembl HaumenoBanue TpynoemMkocTh OreHOYHBIE dopMupyemble
1/ CEMHHApPOB, (dac.) cpencTBa KOMTICTCHITHH
H MPAKTHYECKUX U Bcero | U3 Hux (MHIUKATOPBI)
1a00paTOPHBIX PAOOT | 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 5 onpoc,
HayKa u oTpaciib | HaykKa W OTpPacib TOKMa-
IIPOU3BOJICTBA NPOU3BOJICTBA HPE3CHTAIMA
2 | Tema2.Buo0GBEKTHI U | BooObeKTEI u Yerublit OH[I(( -5 HAK OIZKM
CITOCOOBI UX | CIIOCOOBI ux 2 ﬂool:a (;;’_ PAK o2 HAK onicss
COBEPIIICHCTBOBAHUS COBEPIIICHCTBOBAHUS Ipe3eHTAIHA
3 Tema3.O0mas OO6mas V CTHBIH ZHII((-S Hﬂg 0[’;“-1
XapaKTEPHCTHKA XapaKTEPUCTUKA 5 ompoc, VK ons.2 MAK onxss
OMOTEXHOJIOTUIECKIX OMOTEXHOJIOTUYCCKH JOKJIa1-
IIPOLIECCOB X IPOLECCOB IIPE3CHTAlNA
4 | Tema 4. Buounaycrpus buounmyctpus YerHbli OIIK-5 MK onks
¢bepmeHTOB (bepmeHTOB 2 ompoc, K onxs2 MIK oriks3
JOKJIad-
MpE3CHTALNA
S | Tema 5. MUKpPOOHOTEXHOIIOT YcrHblit ONK-5 H/IK onrs.1
MUuUKpOOHOTEXHOIOTHS ust 2 ompoc, HJIK onxs2 MK onks3
JOKJIad-
IIpe3CHTALA
6 OCHOBEI YerHbi OIIK-5 UK onxs.a
Tema 6. OcHOBEI I — 5 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 2 JOKJIa1-
JKUBOTHBIX JKUBOTHBIX [pe3eHTals
8 | Tema 8. Postb Pous OnoTexHomorun V CTHBIH OIK-5 H/IK onrsa
OUOTEXHOJIOTHH B B yIIy4LIEHUH 9 ompoc, AR ones2 MK onks3
YIyYIICHUH IKOJIOTHUYECKOM JOKNa-
SKOJIOTMYECKOM CUTyalluu | CUTyaluu HIPE3CHTaINA
9 Tema 9 YerHbi OIIK-5 UK onxs.a
. ormpoc, HJIK onxs.2 MK onxsa
Hano6uotexHonoruu - OKIa-
HOBBIH 3Tal pa3BUTHUSA OcHoBHI 2 IIpe3eHTALHS
GHOJOTMYECKOi HAYKH HaHOOMOTEXHOJIOTHH KOHTpObHBIE
BOIIPOCHI,
TECThI




4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITEJIbHOE U3Yy4YeHHe CTYAeHTAMHU
B paMKax camocTositeabHoi padotsl (CPC)

Ne Tema 3ananue ®opmupye HIAK
Mas
n/ KOMIIeTeH
n nus
1 1. IToaroToBk KJIaJIOB 10 TEM ITK- MK-5 AJK
CoBpeMeHHass OMOTEXHOJIOTHS, KaK OAITOTOBKA JIOKAZIOB TO TEME 0 5 0 5 HJIK omks.1
2. IToaroToBka K YCTHOMY OIpPOCY
HayKa ¥ OTPaciib POU3BOJCTBA
2. | Buoobbextsl M cnoco6sr  ux | 1. I1OArOoTOBKa NOKIANOB IO TEME OIIK-5 OIIK-5 U/IK onks.i
COBEPIIEHCTBOBAHUS 2. IloAroTOBKA K YCTHOMY OIpPOCY UK ons.2 UJIK onxs.3
1. IloaroToBKa AOKIAI0B MO TEME OIIK-5 OIIK-5 1/IK
3 Obmas XaPAKTEPHCTHIA | HOHFOTOBKaf(l CTHL;M ompoc HJIK ° ﬂH;]ZKé.I
" | OMOTEXHOJMOTUYECKUX MPOLIECCOB e Y y onpocy OIKS.2 1.3
4. | buouHaycTpUs PEPMECHTOB 1. IToAroToBKA IOKJIAI0B II0 TEME OIIK-5 OIIK-5 U/IK onks.i
2. TIoArOTOBKA K YCTHOMY OIIPOCY HJIK onks.2 UK onks 3
5. | MHKpPOOHOTEXHOIOTHS 1. [ToaroroBka JOKJIaI0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
2. IloaroToBka K yCTHOMY OIIpOCY UK onks.2 MK 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. 1. [ToaroToBKa JOKIA0B OIIK-5 OIIK-5 HJIK
OCHOBBI OHOTEXHOJOT MM JKABOTHBIX A A JLOB TIO TeMe VK onis.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
1. 11 Ka JJOK I1K- MK-5 1K
o, | Poms Omorexsonorm n yaysmesan | 5 eI T | S et
" | 9KOJOTHYECKON CUTYyalluu ) A p y O11KS.2 153
omnpocy
4.4, MeTO)_II/I‘IECKI/Ie YKa3aHUs 110 OPpraum3anuu CaMOCTOSATEJILHOMI paﬁoTI)I CTYAEHTOB
CaMocTosTenbHast pa60Ta CTYACHTOB MPECICAYCT CICAYIONNEC LCIIN:
® COBCPHICHCTBOBAHUC HABBIKOB CaMOO6p330BaTCJ'II)HOI\/JI pa6OTI>I KaK OCHOBHOI'O ITYTH IMOBBIIICHUA
YpOBHS 00pa30BaHMS;
e yriyOJeHue U paclIupeHue 3HaHUH 110 MpeIMETY.
[To mucuurumae «bHOTEXHONOTHS» TMpeIaraloTcs cienyronme (GopMbl CaMOCTOSTEIHHOMN
paloThI:
a) YriyOJieHHBIM aHaIu3 HAyYHO-METOJUYECKON JIUTEepaTypbl U U3yuyeHUEe y4yeOHOro marepuana,
IIPEYCMOTPEHHOT0 padoueil mporpaMmoi;
0) MOATrOTOBKA K KOHTPOJILHOMY OIPOCY Ha MPAKTUYECKUX 3aHATHSIX;
B) IOATOTOBKA YCTHBIX NOKJIIAI0B C npeseHTauI/Ieﬁ;
I) TOJArOTOBKA OTYETOB IO MPAKTUYECKUM paboTam;
,[[) MMOATOTOBKA K TCCTUPOBAHUTO 110 OTACIIBHBIM pa3jcjiaM OUCHHUIIIIMHBL

Iucomennvie pabomul. ]I CaMOCTOATENFHOTO H3Y4YEHHUS T€M PEKOMEHIYeTCS HCIOIb30BaTh
OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEpaTypy, a TakXKe HWCTOYHUKH, HailleHHble MpH MOMOLIH
MH(POPMAIIMOHHO-CIIPABOYHBIX U TIOMCKOBBIX. J[JIs1 3aKperieHnss MaTepralia peKOMEHIYETCs NeNaTh
KpaTKHe KOHCIIEKTHI 110 TEME.

Yemuwiii 0oxnao — sto coobuienue B Teuenue 10-15 MuH, B KOTOpOM CTYJEHT B IAKOHUYHOH hopme
JOJDKEH H3JI0KUTh MaTepuall 10 COOTBETCTBYIOIIEH TeMe, MPUICPKHUBASCh CIEIYIOLIEro IUIaHa:
BBEJICHHE, OCHOBHAs YacTb, 3aKiroueHue. [lokiaa compoBoXkaaeTcs Mpe3eHTaluei, oTpaxkarolei
OCHOBHBIE TIOJIO)KEHHUSI TI0 COOTBETCTBYIOIIEH TeMe, BKIIIOYAIONICH HarJsAHBIE MaTephaibl (CXEMBI,
Tabmuipl, Goto u T.4.). [To oOKOHYaHNU TOKIaga CTYACHTY 3aJJal0T BOIPOCHI, KaK MpernojaBareib, Tak 1
CTY/ICHTBI, Ha KOTOPBIE TOKJIQAUUK JOJDKEH JaTh NUCUYEPITBIBAIOIINE OTBETHI.



Kpurepuu onieHuBaHus yCTHOTO JOKJIAJA:

- OneHka «OTIIMYHO». B 1oKnaze MOJHOCTBIO pacKpbITa TEMa, IPOAHATU3UPOBAHO COBPEMEHHOE
COCTOSIHUE BOIIPOCA; CTYACHT CBOOOJHO BIAJEET MaTepuajoM, H3JIaraeT ero JIOTUYHO,
MOCJIEZIOBATENbHO, JIAKOHUYHO, COOMIOass OCHOBHBIE TMpaBWia KylIbTyphl peuu. Jlokman
COIIPOBOXAAETCS NPE3EHTALMEN, KOTOpas OTPakaeT OCHOBHBIEC IMOJIOXKEHHUS JOKJIazna, Mpe3eHTalus
COCTaBJIeHa TPaMOTHO C COOTIOACHUEM O0IUX TpeOOBaHUM, TpaBuII PUGTOBOTO 0GOPMIICHHUS, TOJaun
rpaMuecKoro marepuaia, UMEIOTCS CChUIKM Ha NpUBEICHHBIE (DOTO, PUCYHKH, CXEMBI U T.1.,
MPUBOJIUTCS CHHCOK MCHOJIb30BaHHOW JnuTeparyphl. llpu ob6cyxneHun 1okiana CTYIEHT Jaer
HCYEpIBIBAIOIINE, apTyMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Onenka «xopomoy». Tema packpsiTa, NPUBEIECHO JOCTATOYHOE KOJIWYECTBO MaTepuasa, HO MpU
9TOM MarTepuaj B HEIOCTATOYHOM CTENEHU MPOaHAIU3UpPOBaH aBTOPOM. lIpe3eHTanus He B MOJIHOMI
CTEIIEHH COOTBETCTBYET OOImMM TpeOoBaHUAM. OTBEThl CTYAEHTa HE Ha BCE BOIPOCHI SBISIOTCS
HCYEPIBIBAIOIIMMEU U apTyMEHTUPOBAHHBIMH.

- OneHKa «yJOBJIETBOPUTEIBLHO». TeMa pacKkpbiTa HE IOJIHO, MaTepUall IPUBEAECH KakK MpocCTast
KOHCTaTanust (akToB, HE MPOAHAIM3UPOBAH, CTYJIEHT IIOKA3bIBA€T ITOBEPXHOCTHBIC 3HAHUSI.
[IpeseHTanuss 4acCTUYHO COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBaHuUsM. [Ipu oOcyxiaeHHH AOKIaaa
CTYZEHT HE BCer/ia AaeT MpaBUIbHbIE, HCUEPIIBIBAIOIINE OTBETHI HA 33]]aBA€Mbl€ BOIPOCHI.

- OLeHKa «HEYJOBIETBOPUTEIHHO». Tema J0KIaaa He PacKphITa, CKYAHBIH 00beM MPUBEACHHBIX
MaTepHaJioB; Mpe3eHTalus OTCYTCTBYeT. [Ipn 00Cy)IeHn TOKIa1a CTYACHT He TaeT OTBETHI WM OHU
HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

Pexomenoayuu no noocomoske npezenmayuu.

[IpesenTaumu — crnoco0 TMpeAcTaBlieHUs HHPOpPMAIMHM, COuYeTalomMii B cebe TEeKCT,
THIIEPTEKCTOBBIE CCBHUIKHM, KOMIBIOTEPHYIO aHUMAIIMIO, TpaduKu, BHIEO, MY3BIKY U 3BYKOBOW P,
KOTOpbIE OpPraHM30BaHbl B €IMHYIO cpeny. lIpeseHTanus vMeeT CIOXKET, CLUEHAapuil U CTPYKTYpY,
OpPTaHU30BaHHYIO sl ynoOHOro BocmpusATus uHPopManuu. OTINYATEIBHOW 0COOEHHOCTHIO
MIPE3CHTALNU SIBIIICTCA €€ MHTEPAaKTUBHOCTb, TO €CTh CO3JaBaeMas JUIsl MOJIb30BaTeIsl BO3MOXKHOCTh
B3alMO/JICHCTBHS Uepe3 JIEMEHTHI YIIPaBICHHUS.

[IpeseHTanusi Bcerma COCTOMT U3 JBYX OCHOBHBIX KOMIIOHEHTOB: HH(OpMalHMH, KOTOPYIO
BBICTYIAIOLINHA X04eT TOHECTH JI0 ayAUTOPUH, U MaHEephl U3JI0KeHUs. HanncanHplii Ha Oymare TeKcTt
momoraer 0ojiee YEeTKO U MOCIEA0BATENIbHO U3JOXKUTh MaTepuan. [IpeseHTanuu oOBIYHO AENalOT B
PowerPoint, B Impress, mu6o B Acrobat. JKenarenbHo npuaep:KuBaThCs MPUHIIATIA: OJIMH CITal]] - OJTHA
MbICIIb. TUTYNbHBIA CIAW] JIOJDKEH CoJepXkaTh Ha3BaHHWE NPE3EHTAlMU, €€ aBTOpa, KOHTAKTHYIO
uH(popmanuto apropa. Ha BTopom cnaiizie 00bIYHO IpeCTaBIIEH IJIaH IPE3EHTAIIUN, OCHOBHBIE Pa3/eibl
WJIHA BOIPOCHI, KOTOpBIE OyaAyT paccMoTpeHbl. OcTaibHbIE CIai bl HY>)KHO CTPOUTD 110 MOJAEIH: TE3UC -
apryMeHThI — BbIBOJI. BBIBOJIBI BCeryia TOJKHO ObITh JIaHBI SICHO U JJAKOHUYHO Ha OTAEJIBLHOM craiize.
[Ipenmocnennuii ciaiin AOMKEeH coiepkaTh HHPOpPMAIMIO 00 HWCMOIb30BAHHBIX HCTOYHHKAX
TUTEpaTyphl, HHTEpHET-pecypcax. [locneaHuit cnai MOXET MOBTOPSATh TUTYJIBHBIN C T00aBICHUEM
¢pa3bl «Criacubo 3a BHUMaHKE! »

Ha cnaiigpl 1OomKHBI IONACTh TOJIBKO CaMble BaXKHBIE TE3UCHI U JaHHbIE, a TAK)Ke IrpaduyecKuit
MaTepuai: auarpammbl, pucyHku, gororpaduu. Crapaiitech nenarh clailibl Ha OAHOPOTHOM CBETIOM
¢done ¢ Gonee KOHTPACTHBIM TeKcToM. KiroueBble clioBa B MPEIIOKEHUH JIYUIIEe BBIJIEISTh KUPHBIM
mprudToM UM BeTOM. TeKCT MUIINTE KPYITHO, TIIOTHO HAOPAHHBIN TEKCT CI0XKHEE BOCITPHHIUMAETCS.

Cooeporcanue u hpopma omuema no npakmuieckou pabome

OTuer 1o npakTHUECKON paboTe TOHKEH BKIKOYATh CIEAYIOIINE Pa3/Ielibl:

1. HABBAHUE PABOTHI

2. IEJIb 1 3AJJAYM PABOTbI

3. OBFBEKTbHI U METObI

B nanHOM pa3zzgene NMpHUBOIATCA XapaKTEPUCTHKH HCCIEAYEMOro OObEKTa B COOTBETCTBUU C
MHIUBUAYAJIBHBIM 33JaHUEM, JaeTCs NepeueHb UCTIOIb30BaHHBIX B pad0Te KOMIBIOTEPHBIX IPOTPAMM,
WHBIX 2JIEKTPOHHBIX PECYPCOB M 0a3 JaHHBIX; OMHCAHUE METOAMK. He cienyer BKItOYaTh MaTepUabl,
HE UCITOJIb30BaHHBIE B padoTe.

4. PE3VJIBTATBI U UX OBCYXIEHUE



B nanHOM pazjene npuBOAATCS pe3ysibTaThl pabOThI B BUJE TaOJIUI, pUCYHKOB U cxeM. JlaeTcs
00CYyXJIeHHE pEe3yJbTaTOB pabOThl:  aJEeKBAaTHOCTb  PE3YJbTAaTOB  IIOCTABICHHBIM  3ajayam,
UHTEPIIPETALMS PE3YJIBTATOB C IO3ULIUU OCHOBHBIX OMOJIOTUYECKUX TEOPUH U T.1.

5. BBIBO/IbI

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

V. VUEBHO-METOJAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
JTACIHATITAHBI

a) mepeveHb JIUTEPATYPhI

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 6uotexnosioruu [ Tekct]: yue6. mocobue amns ctya. By3oB/ T. A.
Eropoga, C. M. Knynoga, E. A. XKusyxuna. - 3-e u3z., crep. - M.: Axkagemus, 2006. - 208 c.:
ui.; 21 cm. - (Beiciiee npodeccruonanbHOoe 00pa3oBaHUE: MEIArOrMYeCKUe CIICIUAIBHOCTH). -
bubmuorp.: c. 205-206. - ISBN 5-7695-2808-7 (28 3xk3.)

3. CanoBapoga, B. I1. Dxon0oro-61MoTeXHOIOrHYEeCKHe OCHOBBI KOHBEPCUU PACTUTEIBHBIX
cyOcTparoB. yuel. mocobue aiis ctyn. By3oB / B. I1. Canosaposa; 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. Monekynsapuas 6uorexnomnorus/ T. P. Skynos, T. X. ®auzoB. — Kazanb:
KI'ABM wum. baymana, 2018. — 280 c. — Tekct: anekTpoHHbIH // JIaHb: 371€KTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/122952 (nara obparienus:
17.03.2022). — Pexxum qocTyma: AJis aBTOPH3. MOJIb30BaTeNeH.

5. baxenona, 1. A. OcHOBBI MOJIEKyIsipHON OHooruu. Teopus U MpakTuka: yaueOHoe nmocooue
s By30B / U. 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 oOparieHus:
17.03.2022). — Pesxum pocTyna: AJisi aBTOPH3. MOJIb30BaTEICH.

6. Ilecuos, I'. B. buorexnomnorus: yuebHo-meToauueckoe nmocooue / I'. B. ITecros, H. H. XKykos.
— Tyma: TT'TIY, 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: s apropus. [lonas3oBareneit

7. CoBpeMeHHbIE HayYHbIE, TEXHOJOTUYECKUE U COIMATBHO-ITUYECKHUE MPOOIEMBI B
ouorexnosoruu: yueoHoe nmocoowue / XK. A. Canponona, C. B. Cepryzosa, H. C. Jlynmannuna,
A. B. Cesatuenko. — benropoa: BI'TY um. B.I'. lllyxosa, 2020. — 78 c. — Texkcr:
9eKTpOHHBIN // JIaHb: anexkTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/177606 (nata o6pamenus: 17.03.2022). — Pexum noctyna: ans
aBTOPU3. MTOJIb30BATEIEH.

8. Cuctembl opraHu3aliy, KOHTPOJIS U YIIpaBiIeHUs] OMOTEXHOIOTUYECKUMU MPOIIECCaMU U
pou3BoicTBOM: yueOHoe nmocodue / E. A. daycr, A. K. Hukudopos, A. B. Komuccapos [u
ap.]. — Caparos: Caparosckuii [AY, 2019 — Yacts 1: HopMupoBanue 6MOTEXHOTOTHIECKIX
npousBoactB — 2019. — 220 c. — ISBN 978-5-91818-602-2. — Tekcr: anekTpoHHbIi //
Jlanb: anexkTpoHHO-OnbMMoTeuHas cucremMa. — URL: https://e.lanbook.com/book/137493 (nara
obpamienusi: 17.03.2022). — Pexxum poctymna: i aBTOPU3. MOJIb30BaTENeH.

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

8. — TexkcT: 2nekTpoHHbIH // JIaHb: 3eKTpOoHHO-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 nocryna: mist
aBTOPU3. IIOJI30BATEIICH.

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

Epmumun, A. I1. I'enernueckun MoauduumpoBaHHbIE OPraHU3MBI 1 OH00E30MaCHOCTh
[DnexTponnsiii pecypc] / A. I1. Epmumus. - Munck: benapyckas Hasyka, 2013. - 171 c. -
Pexum nocryna: 9bC "AiiGykc". - Heorpanuu. gocrym. - ISBN 978-985-08-1592-7
@pemnn,P.f. KynbTypa )KMBOTHBIX KJIETOK [ DneKTpoHHbIH pecypc] / P. 5. ®dpemrnu. - M:
bunowm. JIaboparopus 3unanmii, 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 crpanctsuii, 2011. - Pexxum nocryna: 943 "bubnuorex".
- Heorpanuu. noctym. - ISBN 978-5-91344-259-8 (10 3k3.)

Medonases, I'. A. ['eHeTrKa ¢ OCHOBaMHU OMOTEXHOJIOTHH: yueOHOoe mocodue / I'. A. Medoabes.
— Yeboxkcaper: UI'CXA, 2017. — 118 c. — ISBN 978-5-7677-2605-9. — Tekcr:
AJEKTPOHHBIN // JIaHb: 37eKTpoHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/139072 (nata o6pamenus: 17.03.2022). — Pexum noctyna: ans
aBTOpU3. MOJIB30BATENCH.

AxumoBa, C. A. buorexnonorus: yuebnoe nocodbue / C. A. Akumosna, I'. M. @upcos. — 2-¢
n3a. — Boarorpaa: Bonrorpaackuii 'AY, 2018. — 144 ¢. — TekcT: aeKTpoHHbIH // JlaHb:
aJIeKTpOHHO-O0nOmoreynas cucrema. — URL.: https://e.lanbook.com/book/112369 (nara
obpamenust: 17.03.2022). — Pexum nocryna: s aBropus. [lons3oBareneit

[Iumoga, 0. C. MoaenupoBanue OMOTEXHOJIOTHYECKUX MpoIieccoB: yuebnoe nmocodue / FO. C.
umona, H. 1O. lemunenko. — Kpacnosipck: Cubl'Y um. akanemuka M. @. Pemernéna,
2018. — 96 c. — TexkcT: 2neKTpoHHBIH // JlaHb: 2MeKTpOHHO-O0MbIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/147480 (nata oopamenus: 17.03.2022). — Pexum mocryna: s
aBTOPH3. IIOJI30BATEIICH.

®upcos, I'. M. Bupyconorus u 6uorexsonorus: yaueonoe nocodue / I'. M. @upcos, C. A.
AxumoBa. — 2-¢ u3., Aomn. — Bonrorpan: Bonrorpanckuii [AY, 2015. — 232 ¢. — Tekcer:
9IeKTpOHHBIN // JlaHb: anekTpoHHO-0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/76630 (nata o6pamenus: 17.03.2022). — Pexxum noctyma: mis
aBTOPU3. MIOJIb30BATENEH.

Epmaxkos, B. B. Bupyconorus u 6uorexsonorusi: Mmeronuueckue ykasanus / B. B. EpmakoB. —
Camapa: CamI’'AY, 2019. — 25 c. — Tekcr: anexTpoHHbIH // JlaHb: 31€KTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/123533 (gara oOpaieHus:
17.03.2022). — Pesxum qocTyma: /15 aBTOPH3. MOIb30BaTeNe.

Muposos, I1. B. MeTos! BeIIeNIeHHs U aHATTU3a POIYKTOB OMocHHTe3a: yueOHoe nocodue /
I1. B. Muposos, E. B. AnayaunoBa. — Kpacnosipck: Cubl'Y um. akanemuka M. @.
Pemernéna, 2019. — 116 c¢. — TekcT: 31eKTpoHHBIN // JIaHb: 21€KTPOHHO-0MOIMOTEUHas
cucrema. — URL: https://e.lanbook.com/book/147482 (nata obpamienus: 17.03.2022). —
Pexxum fgoctyna: it aBTOpHU3. MOJIb30BaTeNei.

BBenenne B OMOTEXHOIOTHIO [ DNEKTPOHHBIN pecypc]: yued. amst By3oB 1o Hamp. "buonorus" u
cmexxHbIM Hamp./ A. U. Hetpycos. - OBK. -M.: Akagemus, 2014. - Pexxum gocryna: D43
"bubnmorex". - 20 goctymos. -ISBN 978-5-4468-0345-3

[IpomblnieHHOE TPOU3BOACTBO OMOJIOTHYECKH aKTUBHBIX BEIIECTB: yueOHoe nocodue / A. 1O.
[Tpocexog, O. B. Kpurep, JI. C. [Ipmutiok, JI. K. Acskuaa. — Kemeposo: KemI'Y, 2020. — 82
c. — ISBN 978-5-8353-2687-7. — Tekcrt: anekTpoHHbIH // JlaHb: 2ekTpoHHO-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

cuctema. — URL: https://e.lanbook.com/book/162609 (nata o6pamenus: 17.03.2022). —
Pexxum mocTyna: A aBTOpU3. MOJIb30BATENICH.

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

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

0) nepuoguYeCKUe U3TAHUS
«buorexHomorusy, «Mukpooduonorus», «l[IpukimagHas OHOXHUMHUS H MHKPOOHOJIOTHS,

«BecTHUK OMOTEXHOIOTHU M PU3HKO-XUMHUECKOM Onostoruu uMeHu 0. A. OBunHHUKOBaY, «/3BecTus
BY30B. [Ipukiiagnas xumus u 6uorexnonorus», «Kommepueckass OMOTEXHOIOTH.

B) CIHCOK AaBTOPCKHX METOAHYECKHX Pa3padoToOK
CamoBapoBa, B. II. 3Ok010ro-OMOTEXHOJOTMYECKHE OCHOBBI KOHBEPCHU PACTUTEIBHBIX

cyOcTparoB. yueb. mocobue st ctya. By3os / B. I1. CanoBaposa; Upkyrckwuii roc. yH-T, Hayd. 6-ka. -
2-e u31., nepepad. u gon. M. Dueprus, 2006. - 543c. ISBN-598908-001-4 (45 >k3)

10.
11.
12.

r) 6a3bl IaHHBIX, HHPOPMANHOHHO-CIIPABOYHBIE U TIOUCKOBbIE CHCTEMBbI
http://elibrary.ru/defaultx.asp - HayuHnast snekTpoHHas OMOIHOTEKA, KPYIMHEUIINH POCCHICKUI
UHQOPMAIIMOHHBIA TIOpTall B OO0JIACTH HAyKH, TEXHOJOTHMH, MEIUIMHBI W 0Opa3oBaHMs,
coJiepskamiuii pedepatsl U MOJHbIE TEKCTHI Oosiee 12 MIIH HAyYHBIX CTaTel U MyOIHUKAIIHiA.
http://www.protein.bio.msu.ru/biokhimiya/index.htm - WHTepHeT BepcHs MEXIyHAPOIHOTO
KypHajla 1O OHOXMMHH W OHOXMMHYECKMM acleKTaM  MOJICKYJSIPHOH  OHOJIOTHH,
OMOOpPraHUYEMCKON XUMHH, MUKPOOUOIOTUH, UIMMYHOJIOTUH, PU3HOJIOTHHA U OMOMETUIIMHCKHX
ucccinenoanuii. Crateu B pdf-gopmare.

http://molbiol.ru/protocol/ - onucanue OOJBIIOrO KOJMYECTBA (PU3MKO-XUMHUYCCKUX U
MOJIEKYJIIPHO-TEHETUYECKUX METOJIOB.

http://tusearch.blogspot.com - TTouck 3AeKTPOHHBIX KHHT, myOiukanuii, 3akoHoB, [OCToB Ha
caifTax HaydHbBIX JJIEKTPOHHBIX OHONMMOTEK. B MOMCKOBHKE OTOOpaHBI JIydline OUOITHOTEKH, B
OOJIBIIMHCTBE KOTOPBIX MOXKHO CKavyaTh MaTepHajbl B MOJHOM o0Obeme 0e3 perucrpanuu. B
CIIMCOK BKITFOUEHBI OMOIMOTEKN HHOCTPAHHBIX YHHBEPCUTETOB U HAyYHBIX OpraHU3aIHid.
http://www.protocol-online.org/ - CaiiT COAEPKUT XOPOIIO CTPYKTYPUPOBAHHYIO KOJUICKIIUIO
CCBUIOK Ha TMPOTOKOJBI METOAOB (B OCHOBHOM, pa3IHuHBIX Jabopartopuil). Hmeercs
TeMaTu4ecKuil Gopym.

www.chem.gmul.ac.uk/iubmb - 6noxummueckas knaccupukanys 1 HOMEHKIATypa GepMeHTOB.
CBoOoaHBIN TOCTYI HA caiiTe MexTyHapoIHOTO COI03a OMOXUMUU U MOJIEKYJISIPHOM OMOJI0OTHH
www.ncbi.nlm.nih.gov/PubMed - «kpymHeiimas 0a3a HayyHBIX JaHHBIX B  00JacTH
onomenuuHckux Hayk MedLine

http://bio.fizteh.ru/student/files/biology/biopharticles/ - pasmen caiita M®TU, copepxaruuii
HAYYHO-TIONMYJISIPHBIC CTaThU

http://www.fptl.ru/biblioteka/biotehnologiya.html- 6uGnmorexa xuMuKO-(hapManeBTHUECKON
akajemuu, paszaes buorexnonorus

http://www.rostechnologii.ru/ - TocynapctBerHas koproparus «POCTeXHOIOTHI

http://cbio.ru- Uarepuer-xypHan «Kommepueckass OMOTEXHOIOTHS

WHTepHeT-pecypchl, colepKaliie CBEICHUS O HalpaBJICHUSX TaHHOW MPEIMETHON O0IacTH:

http://www.rusbiotech.ru/; http://scbmt.ru/; http://www.strf.ru;
http://www.biotechnolog.ru/; http://www. medbiotech.info X 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



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

13. OBC «M3narenbctBo Jlaub». Anpec mocryma http://e.lanbook.com/

14. BBC «PykouT».. Aapec mocryma http://rucont.ru/

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

16. OBC «Opaiit». Anpec gocryma: http://biblio-online.ru/

17. https://www.ncbi.nlm.nih.gov — BeO-caiit HarmoHanbHOTO IIEHTpa OHOTEXHOJIOTHYECKOM
nadopmanuu CIIA (NCBI), koTopblii mpenocTaBiseT OSCIUIaTHBINA JOCTYI K Pa3InYHbBIM 0azam
JaHHBIX, BKJIOYasi 0a3bl JaHHBIX, COJCPIKAIINE PA3JIUNYHBIC TUITBI TCHETHYECKUX JaHHBIX, 0a3bl
JTAHHBIX aHHOTAIMH ITyOJMKaIMid OMOMEIMIIMHCKOW M OOIIEeONOIOTUIECKO HalpaBIeHHOCTH,
COZICPIKUT MOMYJISIPHBIC TPUIOKEHHUS U HHCTPYMEHTBI OMOMH(pOPMAIIHIOHHOTO aHAJIH3a.

18. https://www.ncbi.nlm.nih.gov/genbank/ — renetrueckas 6a3a nanuasix GenBank HarnonansHoro
neHTpa ouorexunonornueckoit napopmaruu CIIA (NCBI), koTopast COEepKUT 00IIETOCTYITHYIO
AHHOTHPOBAHHYIO KOJUICKIIMIO BCEX HYKJICOTHIHBIX MOCIEI0BATEILHOCTEH, 3aKOIMPOBAHHBIX B
HUX MOCJIeIOBATEIBHOCTEN OEIKOB.

19. http://www.boldsystems.org - o6maunas 1urathopma JUIs XpaHCHHS W aHAIM3a FCHETHYECKUX
nannbix o JJHK-mrpuxkonupoBanus, pazpaboranHas LleHTpoM reHomMuku OnopazHooOpasus
(Kanaga). CoctonT W3 YeThIpeX OCHOBHBIX MOMYJICH: MOpTaja JaHHBIX, 00pa30BaTEILHOTO
noprana, peectpa BIN (uaentuduxanuonnsie Homepa JHK-mrpuxxonupoBanus) u
WHCTPYMEHTApHs JUIsl cOOpa U aHaju3a TaHHbBIX.

20. http://ensemblgenomes.org — Ensembl, coBMecTHBIH Hay4HBIN TPOSKT EBPOIIEHCKOro MHCTUTYTA
ouonndopmaruku u Mucrutyra CeHnrepa, KOTOPBIi PEIOCTABIISIET HHTETPUPOBAHHBIN JTOCTYII K
0a3zaM JJTaHHBIX, KACAFOIIMXCS CTPOCHHSI TCHOMOB Pa3JIMYHBIX OPTaHH3MOB.

21. http://www.ddbj.nig.ac.jp/ — Smonckas 6asa npamaeix JHK DDBJ, kotopas comep:KuT
UHPOPMAIIMIO O HYKJICOTHIHBIX MOCIECIOBATEIBHOCTSAX, OTHOCSIMXCS K Pa3JIMYHBIM I'€HAM U
OpraHu3Mam.

22. https://cyberleninka.ru — poccuiickas Hay4dHas 31ekTpoHHas oubimoreka «KubepJleHnHKay.

23. http://molbiol.ru - HeliTpanbHas pycCKOS3bIUHAS TEPPUTOPHUS IS TEX, KTO MPOPECCHOHATBHO
CBsI3aH C OMOJIOTHEH MITH MOJICKYJISIPHON OHMOJIOTHEH.

24. Ob Uznatenbckoro neHtpa «Axagemus». Anpec noctyna: http://www.academia-moscow.ru

25. http://tusearch.blogspot.com - ITowck 37eKTPOHHBIX KHHT, myOsukaiuii, 3akonos, I'OCToB Ha
caiiTaXx Hay4YHbBIX AIEKTPOHHBIX OMOIHOTEK.

26. Science Research Portal - Hayunas mouckoBasi cuctema, OCYIIECTBISIOIIAS TTOJHOTEKCTOBBIN
MOUCK B JKypHaJlax MHOTHX KPYIHBIX HAay4HBIX M34aTeNbCTB, Takux kak Elsevier, Highwire,
IEEE, Nature, Taylor & Francis u np. Umer craTby ¥ JOKYMEHTBI B OTKPBITBIX HAYYHBIX 0a3ax
nannbix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
6.1. YueOHo-1a00paTOpHOE 000pPyI0BAHUE:

MarepuanbHO-TEXHHUYECKOE 00ecTiedeHne TUCIUITMHBI 0a3upyeTcs Ha CIeyIOIuX pecypcax:

- Aynutopus i TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIA. AymuTopus 00opynoBaHa:
cneyuanusuposannou (yueOHoi) mebenvio Ha 100 mocagouHbIX MecT; 00OpYyJOBaHA MexHUYeCKUMU
cpedcmeamu 00yyeHus:, CITYKAIUMHE JUTS TIPEICTaBICHUS Y9eOHOH HHPOPMAIUK OOJIBIION ayAUTOPUU
no aucuuruinHe «buotexHonorus»: npoekrop EpsonEB-X05, skpan Digis; yuebno-nacnsaonvimu
nocobuamu, 00ECTICUYNBAIOIIMMU TEMaTHUECKUE WIUTIOCTPALMHU IO TUCHUIUIHHE «BHOTEeXHOIOTHS:
MIPE3CHTAIHH.

- Aynuropus AJis TPOBEACHMS 3aHATHM MPAaKTHUYECKOro THUMa. AyauTopusi o0opyaoBaHa:
cneyuanusupoganuol (yueOHoi) mebenvio Ha 12 mOCagOUHBIX MecT; 000pYAOBaHA MeXHUYeCKUMU
cpeocmeamu ooyuenusi: Ilpoextop Epson EB-X03, Dkpan ScreenMedia, Jlocka aynmuropHas MenoBasi,
maruuTHast, JlaGopatopus opranuyeckoit xumuu - Illkad BerTsxHON AD-221"- 2 1mT., XuMudeckui
mkad (cremnax) -1 mt., JlabopaTopHbI CTOJ C BRIKATHBIMEA TyMOaMu — 5 TIT., XOJ0AMIBHUK « MIUHCK»
- 2mT., Anmapart A BepTHKaJIbHOTO 3JeKkTpodopesa — 1 mr., Bakyymusiit ucnaputens PBO-64 — 1
mt., Bomemerp BY-15 — 1 mir., lesunterparop Y/1-20 — 1 mt., U3MepuTens HOHHBIX COMPOTUBICHUH


http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

(ummnemanca) - 1 mr., Mcrounuk murtanus s snextpodopesa "Onbpd" — 1 mr., Ocmmiorpad
yHUBEpCaIbHBIN NBYyXsydeBoit C-55 — 1 mit., Tepmocrar TC-80 — 1 mt., [lentpudyra MIIB-310 — 1
IIT. CIOYXAIUMH I TpeACTaBIeHUs] yueOHOH nH(opMaruu OONbLIION ayAUTOPUH IO JUCLUUIUINHE
«buorexHomorUN».

- Kommnbrorepusiii kimacc (yueOHas ayauTopusi) Jis TPYNIOBBIX W HHIWBUIYaTbHBIX
KOHCYJIbTAIlMH, TEKyIero KOHTPOJIS U MPOMEXKYTOUHOM aTTecTallly, OpraHu3alii caMOCTOSITEIbHOM
paboTel. Aynuropus oO0OpyIOBaHA: CHEIHMATU3UPOBAHHON (y4eOHOI) mebenpio Ha 20 MOCaJIOYHBIX
MECT, JOCKOW MEJOBOIl; 00OpynoBaHa TEXHHUYECKUMHU cCpeacTBamMu oO0ydeHusi: CucTeMHBIH OJ0K
PentiumG850, Monutop BenQ G252HDA-1 mr.; Cuctemusiii 6;okAthlon 2 X2 250, MonuTtop BenQ
G252HDA — 8 mit.; Cuctemusrii 6510k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mt.; MoHOOI0K
IRU T2105P — 2 mr.; Cuctemnsiit 610k Pentium G3250, Morutop BenQG955 — 1 mt.; CucreMHbIii
osok Pentium G3250, MonuTtop BenQ GL2250 — 1 mr.; Cucremnsiii 610k Pentium G3250, Monutop
Samsung T200 HD — 1 mr.; Cucremusriii 610k Pentium G3250, Monutop Samsung T190N — 1 mt.;
Cucremnsrii 610k Pentium G3250, MonuTop Samsung 740N — 1 mt.; ITpoekTop BenQ MX503; sxpan
ScreenVtdiaEcot. C HeorpanumueHHBIM JOCTYOM K ceTd MHTepHeT m oOecredeHHWeM JIOCTymna B
ANEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEly OpraHU3aIUH.

- [lomereHus U1t XpaHEHUS U MPOQPIIIAKTUYECKOr0 00CTyKMBAaHUS YIeOHOTO 000pyI0BaHUS.
Aynuropus o00pynoBaHa: CIeMATU3UPOBAHHON MeOenblo Ha 8 T0caJOuHbIX MecT; BBITsKHOM miKad
— lmr., Jlamunapusiit mkad — 2 mr., Tepmocratr TC-80 — 2 mit., JlaGopaTtopHBIii CTOIT METAIUTHYECKHUHA
— 3 mr., JlabopaTOpHBIH CTON ¢ PE3WHOBOH MOBEPXHOCTBIO — 2 IIT., XOJOAWIBHHK «ATIAHT» —
lt.Mukpockon MOHOKYJISIpHBINA — 8 T, Mukpockon "buonam"-1 wrt., Crepunuzarop naposoii BK-
75 TIT "T3MOU" — 1mt., [Tunerka apromarnueckas Jleanumner 0,5-10 m"-1 mr., [Tunerka-go3aTop'-1
mt., Mukpockon Levenhuk D870T Tpunokyisap"-1 m., [Tpoekrop OBepxen'-1 mr., [Ipoektop View
Sonic"-1 mrr., IIpoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 ., IIpuntep Brother -1 mir.,
[Tpuntep Canon -1 wrT.

-JlaGoparopust OMOXUMHUU U OMOTEXHOJIOTHH

Xpomatorpad KHIKOCTHBIH MUKPOKOJIOHOUYHBIH "Mmmxpom-6"; Hanodoromerp Pearl - 1mT;
®epmentep Minifors Speco OakTepuanbHbIN-110T; CIOyKalUMH Ul NPEACTABICHUS Yy4eOHOMU
uH(popManuu o gucuuminHe «buotexHonorus»

6.2. IlporpamMHoOe obecnieueHue

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). Torosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crangaptabiid Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCIL[3-000147 u AKT ot 23H0s6ps 20161
JIn. Ne1B08161103014721370444.

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

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

Office 365 mpodeccronanbHblil toc 1s yuyamnmxcs. Homep 3akasa: 36dde53d-7cdb-4cad-
a87f-29b2al19c463e.

6.3. TexHn4yeckue v 3JIeKTPOHHbIE CPeCTBA:
o [IpesenTarnuu mo TemMam Kypca;
e Cucrema 3JIEKTPOHHOIO TECTUPOBaHMS Ha 0aze oOpazoBaTenbHOro noptaia Educa

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U
Jnst ocBOeHUs AMCHUIUIMHBI «BbHOTEXHONOTH» TPUMEHSIOTCS CIEAYIOIHe 00pa3oBaTelIbHBIC
TEXHOJIOTUH:



- Unppopmayuonnas nexyus. JISKIus — 3TO C:KAaTOE U3IIOKEHUE OCHOBHBIX HAYYHBIX (DAaKTOB, YTO
SIBJISICTCS] 6a301 JJ1s1 aHAIM3a PaCcCyKIEHUMN, OIICHOK.

- Jlexyusi-eusyanuzayus. Y9UT CTYJACHTOB MPE0oOPa30BBIBATH YCTHYIO U MMCEMEHHYIO HH(POPMAITHIO
B BU3YaJbHYIO GOPMY, YTO GOPMHPYET Y HUX MPOPECCHOHATLHOE MBIIIJICHHUE 33 CYET CHCTEMAaTH3aIuN
U BBIICTICHUS HAmOOJee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB COJIEpKaHUs OOydeHHs. 3amada
MPEeIo1aBaTellsl UCIO0Ib30BaTh Takue (POPMBI HATIJISITHOCTH, KOTOPBIC HA TOJILKO JOMOTHSIOT CIIOBECHYIO
uH(poOpMaLIMI0, HO W CaMU SIBJSIFOTCS HOCUTEISIMH WH(GOpMAIMu (CXEMbl, PUCYHKH, CIIal[IbI-
MPE3CHTAIMH, U T.I1.). DTOT BH/I JICKIIUU MCIIOJIb3YETCS Ha ITAIle BBEJCHHS CTYJICHTOB B HOBBIW pa3Jiel,
TEMY TUCIUTUIHHEI.

- [Ipobnemnas nexyus. B otiamuue oT conepkanust ”HGOPMAIIMOHHOM JICKIHH, KOTOPOE
IpeiIaraeTcs MpernoiaBaTeieM B BUJIE H3BECTHOTO, MO IJICIKAIIETO JTUIIIh 3alIOMUHAHUIO MaTepuaia, Ha
NPOOJIEMHON JICKIIMM HOBOE 3HAHHWE BBOIUTCS KaK HEW3BeCcTHOE Uil oOywarommxcs. [IpoGnemHas
JIEKIIMs HAYMHAETCS C BOIIPOCOB, C TTOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOJI€ U3JIOKEHUS MaTepuaia
HEOOX0/MMO pemuTh. JIEKIUs CTpOMTCS TakuM 0O0pa3oM, 4YTO TO3HAaHUs O0y4aroIierocs
MPUOIIKAIOTCS K TTOMCKOBOM, HMCCIIEAOBATEIbCKON JEATEIbHOCTH. 371€Ch yYaCTBYIOT MBIIUICHUE
00y4YaroIerocs M €ro JUYHOCTHOE OTHOIIICHHE K YCBaUBaEMOMY MaTepHaIy.

- Jlexyus-beceda. TlpenmonaraeT HEMOCPEICTBEHHBIM KOHTAKT IMPEMOaBaTelisi C ayJuTOPHUCH.
[TpeumymiecTBO JIEKIUU-OECeIbI COCTOUT B TOM, YTO OHA MO3BOJISICT MIPUBIICKATh BHUMAaHUE CTYJICHTOB
K HamOoJiee BaXXHBIM BOIPOCAM TEMBI, OINPEACIATh COJCPKAHWE M TEMIT H3JIOKEHHUS y4eOHOro
MaTepHalia ¢ yueToM 0COOCHHOCTEH CTYJCHTOB.

- Ilpakmuueckue 3amsamus — 3TO 3aHITHE, IMPOBOJUMOE TIOJ PYKOBOACTBOM IIPEIOJIAaBATENs B
y4eOHOI ayJAMTOpUH, HANpPABICHHOE HAa YIIIyOJEHHE HAyYHO-TEOPETHUYCCKUX 3HAHMW U OBJIAJICHHE
OTIpeICTICHHBIMA METOJAMH CAMOCTOSTEIBHOU pabOThl, KOTOpOe (HOPMHUPYET MPAKTUICCKHE YMEHUS.
OnHoit u3 (hopM MPAKTUYECKUX 3aHATHUI B BY3€ SIBJISICTCS CEMUHAP.

- Cemunap-ucciredosanue. TEXHOIOTHS TIPOBEACHHUS TAKOTO CEMHHAPA MOXKET OBITh Pa3IMIHOMU, B
3aBHCUMOCTH OT TOT0, KaKOil METO/ 3aJI0’KEH B €r0 OCHOBY. B pamkax AuCIUIUIMHBI « BHOTEXHOIOTHS
MPOBOAMTCS CEMUHAP C TOJITOTOBKOM M 3aciyllMBaHWEM pedepaToB MO aKTyalbHBIM IMpoOiIeMaM
TEOPHUH U TIPAKTUKH C MOCIICIYIOIUM HX 00CYKICHHEM.

- Koanoxeuymel — BUJT y4eOHOTO 3aHATHS, TIPOBOJIUMOTO C IEJIbIO MIPOBEPKH U OTICHUBAHUSI 3HAHUN
yyamuxcs. KoIOKBHyM MOKET MPOBOAUTHCS B (pOopMe MHIMBUAYAILHOW OeCellbl MPEroIaBaTelis co
CTYJCHTOM HJTU KaK MacCOBBIN OTpoc. B Xoie TpymnmoBoro 00CykIeH!S CTYICHTHI y4aTCsl BRICKA3hIBATh
CBOIO TOYKY 3pEHHsI MO OINpEeACeTIEHHOMY BOIIPOCY, 3allUIIaTh CBOE€ MHEHHE, MpPUMEHss 3HaHUS,
MOJTyYEeHHBIC Ha 3aHATHUAX 110 TIPEIMETY. B X0/1¢ KOJUTOKBHYMa TaKKe MPOBEPSIOTCS pedeparsl, IPyTrHe
MUCbMEHHBIE Pa0OTHI CTYJEHTOB, IPOBOAUTCS 3aCIyIIIMBAHUE TOKIAIOB.

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

- Hucmanyuonnvie obpazosamenvhvie mexuonoeuu. [1og TUCTaHIMOHHBIMUA 00pa30BaTENbHBIMU
TEXHOJIOTUSIMU  TTIOHHMAIOTCSI  00pa3oBaTeNIbHBIC TEXHOJOTHH, pean3yeMble B OCHOBHOM C
MpUMEHEHHEeM HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIX ceTedl. [Ipm OCBOGHMM AMCHMILIIMHBI
«DKOJIOTHUS. MUKPOOPTAHU3MOBY HCIIOIB3YIOTCS CIIEAYIONIUE TEXHOIOTHH:

= KeiicoBas TeXHOJOTHS — ¢opMa AUCTAaHIIMOHHOTO OOyUEHUs, OCHOBaHHAas Ha MPEIOCTaBICHUU
oOyJaronumMcsi FHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB B BUJIE CIICIIUATM3UPOBAHHBIX HA0OPOB
y4e0HO-METOIUYECKIX KOMIUIEKCOB C HCIOJIb30BaHUEM Pa3NUYHBIX BHUIOB HOcHUTeNel MHbOpManuu
(xeiicoB);

" HMHTEPHET-TEXHOJOTHs — CHOcOo0 IUCTAaHIIMOHHOW Tepenaud WH(OpMalud, OCHOBAHHBIM Ha
WCIOJIb30BAaHNN TJIOOABHBIX W JIOKAIBHBIX KOMITBIOTEPHBIX CEeTed I 0OeCmedeHus JoCTyIa
oOyuaronuxcsi K ”HPOPMAIIMOHHBIM 00pa30BaTeNbHBIM pecypcaM U st JOPMUPOBAHHUS COBOKYITHOCTH
METOJINICCKUX, OPTaHU3AI[MOHHBIX, TEXHUYECKHUX U IPOTPAMMHBIX CPEJICTB PCATU3AINN U YIIPABICHUS
y4eOHBIM TPOIIECCOM HE3aBHUCHMMO OT MeCTa HaXOXKJIeHUs ero cyonekToB. Mcmonb3yercs
Oopasoarenbubiii mopran UI'Y - educa.isu.ru.



ViIl. ONEHOYHBIE MATEPHAJIBI VIS TEKYHIEI'O KOHTPOJIA "1

MPOMEXYTOYHOM ATTECTAIIUHA

J_IJ'IH BXOAHOT'O KOHTPOJA OLCHKU YPOBH:A 3HAHUHI CTYACHTOB HCIIOJB3YIOTCA IO OCHOBHBIM
pasaciiamMm 6I/IOXI/IMI/II/I, OUTOJOTHUHU, TCHCTUKU U MOHGKYHSIpHOﬁ OuoIoTHN.

Ouenormble mamepuailobl meKyuieco KOHmpaoJia

OrneHOUHBIE MaTepHanbl TEKYIIETO KOHTPOJs ¢opMupyorcs B coorBercTBuu ¢ JIHA
yHHBepcuTeTa. B pamkax aucuuminHbl «BHOTEXHONOTHS» HUCHONB3YIOTCA cleaykoue (opMbl
TEKYILEro KOHTPOJIS:

® YCTHBII ONpoc;
e 3aIlKTa J0KJIAJIO0B;
® KOHTPOJb CAMOCTOSTEIHHOU PabOTHI.
e Tecrbl
DoHJT OIIEHOYHBIX CPEJICTB BKIIOYAELT:

Tectnl

KOHTPOJIbHBIE BOIIPOCHI;
nepeyeHb TeM JJOKJIA OB,
BONPOCHI i1 camocTosiTenibHoro uzyuenus (CPC);

HazHaueHune OIEHOYHBIX CpEACTB: BBIABUTH chopmupoBaHHOCTh KommereHuun OIIK-5.
CryneHTbl, HE BBINOJIHUBIINE 33JaHHUS TEKYIIETO KOHTPOJISI WJIM MOJYYMBIIUE 32 HUX OIEHKY «HE
yIIOBJIETBOPUTENBHO», [0 TMPOMEKYTOYHONW aTTecTalldd He [OMyCKalTci, IIoka He OyayT
JUKBUIUPOBAHBI BCE 3a/10JDKEHHOCTH.
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BOHpOCI)I AJIA IIPOBEACHUSA BXOJAHOI'0 KOHTPOJIA
KakoBa xumuueckas npupojia (pepMEHTOB, U KaKOBBI OTJIMYMSA UX OT HEOPIaHUYECKUX
KaTaJn3aTopoB?
Yem oOycrnoBieHa cnenuduuHocTh GepmeHTOB? Kakoe OHonoruyeckoe 3Ha4eHUE OHA
umeer?
[lepeuncaure GpakTopsl, BIUAIOLIME HA CKOPOCTh (PEPMEHTATUBHOM pEaKIUH.
Kax MoxkHO 00HapyX UTh pucyTcTBUE (PepMEHTA B OMOJIOTHYECKOM MaTepuae?
KakoB npuHIMN onpeaenaeHus akTHBHOCTH (hepMeHTOB?
Kaxkoso ctpoenue /IHK nu PHK?
Yro Takoe rens!?
Uro Takoe peruiMKanys 1 Kakoi IPUHIIMII JIEKUT B OCHOBE JJAaHHOTO mporecca?
Kakum 00pa3oM u r7ie ocyniecTBISIOTCS MPOLECChl TPAHCKPUIIIIMU U TPAHCISALUH?
Kax MoxHO oxapakTepu30BaTh reHETUYECKUM Koa?
Yro Takoe cTONn-KOJOHBI?
Ha3osute xomnonenTs! Hykineotnos JJHK
BriOepure HyKI€0TH IBI, BXOIIUE B cocTaB Mojekyiasl PHK

Bonpocsl 17151 IpoBeAeHUS TEKYIIEro KOHTPOJIA
UYro Takoe OMOTEXHOJIOTHS U KaKOBHI €€ 1eJH?
Kakue Hayku BHecu OOJIBIION BKIIAJ] B pa3BUTHE OMOTEXHOJIOTHU?
Hepe‘-H/ICJ'H/ITe OCHOBHBIC OTaIlbl pa3BUTUA OHMOTEXHOJIOTHH.

OxapakTepu3yiTe ppIHOK OMOTEXHOJIOTHYEeCKOH NMpoaykuuu B Poccun u B Mupe
[Tpon3BOACTBO KaKHUX MPOIYKTOB OMOTEXHOIOTUHU OCYIIECTBISIETCS C HCITOb30BAaHHEM
MHUKPOOHOJIOTHYECKOro CUHTE3a?

Hazosure MCTOBbI, UCITOJIB3YEMBIC IJIA TOJTYUCHUSA T'CHCTUYCCKU MO}II/I(i)I/II_[I/IpOBaHHBIX
OpPraHu3MOB
UTto Takoe MHTEHCUBHBIC TeXHONOTHHU? [IpuBeanTe MpUMEpHI.

PacckaxuTte 0 MpOPBIBHBIX TEXHOJOTHSX M UX MPEUMYIIECTBAX 110 CPABHEHHIO C
JPYTUMU BHJIAMH TE€XHOJIOTHIA.
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[lepeuncnure OTINUMS MEXKAY IKCTEHCUBHBIMU U MHTEHCUBHBIMU

BBICOKMMH OMOTEXHOJIOTUSMHU.

OxapakTepu3yiTe OCHOBHBIE BUIBI 00bEKTOB, UCIOIb3yEMbIe B OMOTEXHOJIOTHH.
O06pa3oBaHre KakuxX OMOTEXHOJIOTHUECKUX MPOAYKTOB MPOUCXOAUT C UCTIOIH30BAHUEM
Oaxrepuii?

[IpuBeanuTe mpuMepsl MPOIYKTOB IPUOHOTO MTPOUCXOKACHHUS, TOTY4aEMBIX METOJaMHU
OMOTEXHOJIOTUU

Kakue nponykTsl MOKHO IOJIy4aTh HA OCHOBE JIUIIAITHUKOB?

[lepeuncnure BO3MOKHOCTH MCIIOJIb30BaHUS KJIETOK BBICIIUX PACTEHUN B
OMOTEXHOJIOTHH

Pacckaxkute 0 npoaykTax OMOTEXHOJIOTHH, IOTYyYaEMBbIX U3 KYJIbTYp KJIETOK U TKaHEe!
BBICIIMX PACTECHUHN.

JUig Kakux Leel NCIOJIb3YIOT KYJIbTYpPbI KIETOK KUBOTHBIX?

CoBpeMeHHbIE METO/Ibl, IPUMEHsIEMbIE B OMOTEXHOJIOTUU

KoHcTpynpoBanue NpoMBbIIUIEHHBIX IITAMMOB MUKPOOPTraHU3MOB.

['eneTHuecKOe KOHCTPYHUpPOBaHHE iN VivO.

['eHeTH4ecKOe KOHCTPYUpOBaHUE IN Vitro.

OCHOBHBIE TOCTHKEHUS TEHETUUECKON HHKEHEPUU MUKPOOPraHU3MOB, PACTEHUN U
KHNBOTHBIX

Urto Takoe reHHbIe 0aHKHU U UX MpeAHa3HauYeHue?

Kakue coenriHeHus1 UCIIONIB3YIOT B KAUE€CTBE KPUOIIPOTEKTOPOB?

OcCHOBHBIE IPUHIIMITBI KYJITUBUPOBAHUS OMOIOTNYECKUX OOBEKTOB B J1JA0OPATOPHBIX
YCIIOBUSX U B IIPOMBIIUIEHHBIX YCIOBUSX.

[ToaroroBka 6uosOrnyeckux 0ObEKTOB AJIs1 OMOTEXHOIOIMUYECKOI0 IIPOU3BOACTBA.
[TonGop muTaTENnBHBIX Cpe A1 ONTUMHU3ALNN OMOTEXHOJIOTMYECKOTO MpoIiecca.
[Tonbop pU3UKO-XMMHUUECKUX YCIOBUN /Ul ONTUMH3ALUU OMOTEXHOJIOTHYECKOTO
npoiiecca

CucreMbl MOATOTOBKH U OYMCTKU BO3/1yXa, TEIUIOOOMEHA, IEpEMEIINBAHMS U adPaLlUH,
MEHOTallIEHUs], CTEPUIIN3ALUU, KOHTPOJISA U YIIPABIICHUS

buopeakTopsl NEPUOAUYECKOTO U HENPEPHIBHOTO JEHCTBUS.

Crioco0b! KyIbTUBUPOBAHUS OMOJIOTHUECKUX O0BEKTOB

CoBpeMeHHbIE METOIbl OUNCTKHU LIEJIEBBIX MPOITYKTOB.

[Tyt Mmomudukamu 1 METObI CTAOMIIN3AIMH 1I€JIEBOTO MPOIYKTA.
brotexHonornyeckoe Npou3BOCTBO MEPBUYHBIX METAOOJIUTOB HA pUMeEpe
aMUHOKHCIIOT.

buotexHonornyeckas cxema npou3BoOJCTBa MUKPOOHOT0 Oenka
buoTtexHonornueckoe Npou3BoACTBO BTOPUYHBIX METAOOIMTOB Ha MpUMEpPE
aHTUOMOTHKOB.

HoBsie MeTo/1bI TOTy4YeHHSI BaKIUH.

brotexHonorus 6MoIOrNYecKd aKTUBHBIX BEILIECTB

bakTtepuodaru n ux npuMeHeHre B aHTHOAaKTepUaIbHON Tepanuu

Kakune TpeboBaHMs NPebsIBIAIOTCA K IPOU3BOJICTBEHHOMY IITAMMY MUKPOOpraHU3Ma-
CUMOMOHTA?

OxapakTepu3yiTe UCIOIb30BaHNE UMMOOMIIM30BAHHBIX ()EPMEHTOB B OPraHUYECKOM
CUHTE3€, IPUBEANTE CXEMY KOHKPETHOTO IpUMeEpa.

Kak ocymecTBisi0T KOHCTPYUPOBAHHE UCKYCCTBEHHBIX MOJU(PEPMEHTHBIX CUCTEM.
VYkakuTe OCHOBHBIE HAaNPaBJIE€HUS MCIOIb30BaHUS MMMOOMIN30BAHHBIX (DEPMEHTOB B
MEIUIIMHCKON MTPaKTUKE

Kakue ocHOBHBIE METO/IbI TOJIYYEHHUS TPAHCTEHHBIX PACTEHUH CYIIIECTBYIOT?

Kakoii nporecc onpeaensetr GopMupoBaHie KaJUTyCHOM TKaHU pacTeHUI?

Kakue ycnoBus HeoOX0IuMBI Ui [TEPeX0/1a PaCTUTEIbHBIX KJIETOK K Mopdorenesy?
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Kaxkue npeumyiiiecTBa XxapakTepHbI 1711 METO/1a KIIOHAJTbHOTO MUKPOPa3MHOKEHUS IO
CPaBHEHHUIO C TPAJAUIIMOHHBIMU METOJAAMH Pa3MHOKEHHUS PaCTeHUN?

HazoBute ciocoObI cusiHUS IPOTOIIIACTOB

KakoBbl 0COOEHHOCTH KYJIBTYPhI dKUBOTHBIX KJIIETOK U OCOOEHHOCTH OpraHHON
KYJIbTYpPHI.

Kak nony4aror MeXBUI0BbIE XUMEPHI?

OxapakTepu3yiTe IpoLEecC MOTYYEHHs] MOHOKIOHAIBHBIX aHTUTE

Kak ocyiiecTBastoT KJIOHUPOBAHUE KUBOTHBIX ?

Kak rmpou3BosT oriog0TBOpeHKE IN VItro u TpaHCIUIaHTALKMI0 SMOPHOHOB?
KakoBbI MpUHITUIIBI TKAHEBOW MHKEHEPUU?

Kakue MeTopl UCIIONB3YIOTCS B CO3/IaHUHM UCKYCCTBEHHBIX OPraHOB?

VYKakuTe nepcrneKTUBbI CO3JaHUsI OMOCEHCOPOB, UX OCHOBHbBIE XapaKTEPUCTUKU U
CIOCOOBI TIOTY4EHUSI.

Kakumu npuHIunamMu pykoBOJCTBYIOTCS IPU CO3/1aHUU UCKYCCTBEHHBIX
OMOCOBMECTHMBIX MAaTEPHATIOB?

[TpuHIMIIBI ¥ TOAXOABI 711 OYUCTKHU T'a30-BO3YIIHBIX BEIOPOCOB.

HoBblie moxoapl K OYMCTKE CTOYHBIX BOJT

CoBpeMeHHOE COCTOSIHHE B 00JIaCTH MUKPOOHOJIOTMYECKUX METOIOB MOBBIIICHUS
He(TEOTIauM U BBIICTICHUS METAJUIOB U3 HU3KOKOHIICHTPUPOBAHHBIX PYII.
buonoruueckas ouncTka mouBbl OT HeTU U HEPTEPOTYKTOB

buorepOUIIIBI: PUHITUIIBI TOTYYSHUS U TIPUMEHEHUS

buoynobopenus: xapakTepuCTHKA, MPUHITUIIBI TOTyYEHUS U IPUMEHEHUS
[lonyuenue 6uorasza

Ponb OMOTEXHOIOTUY B CO3/IaHUU HOBBIX BHICOKOUYBCTBUTEIBHBIX METOJIOB aHATN3a
3arps3HEHUI

Kakue 3ak0HBI, TOCTAaHOBJICHHUS TPABUTENILCTBA U IPYTUE HOPMATUBHO-TIPABOBHIE AKThHI
npuHATH B Poccuu B 061acTi OMOTEXHOJIOTHH, TeHHO-UHKCHEPHOU JISATEIIEHOCTH U
61o6e30macHOCTH?

buomenuumnHcKkre HaHOMATEPHAIIBI.

HanotexHomoruuu Ha OCHOBE BHPYCOB.

buonorunueckast 6€30macHOCTh HAHOKOHCTPYKITUNA U HAHOTEX HOJIOTUA.

Ilepeuenv mem ycmnulx 00K1a0068- npe3eHmayuii

CoBpeMeHHbBIE METO/IbI CO3JJaHUS U YCOBEPIIIEHCTBOBAHUS MPOMBIIIICHHBIX IITAMMOB
MUKPOOPTraHU3MOB

['eneTnyeckast HKEHEPUS MUKPOOPTaHU3MOB.

[TpoGeMb! 1 TePCHIEKTUBBI UCIIOJIB30BAHUS TEHETUYECKU MOIU(DUIIMPOBAHHBIX
CEIIbCKOXO35IMCTBEHHBIX PACTEHUIN U JKUBOTHBIX

CoBpeMeHHas anmnapaTypa AJi1 TPOMBIIUIEHHOTO KYJIbTUBUPOBAHUS KIIETOK, KOHTPOJIS U
yIpaBieHUs IpoieccoM hepMeHTauu

XapakTepucTuka  crmoco0OoB KYJIbTUBUPOBAHUS a’pOOHBIX u aHa’pOOHBIX
MUKPOOPTaHU3MOB

Oco0eHHOCTH KYJIbTUBHPOBAHUS PACTUTENBHBIX U )KUBOTHBIX KJIETOK

CpaBHHTENbHASI XapaKTEPUCTUKA MMUTATEIBHBIX CPEJl M YCIOBUI KYJIbTHBUPOBAHUS
MHUKPOOPTraHU3MOB U KYJIBTYpP KJIETOK.

[IpuHIKIIBI COCTABIICHHSI PELIETITYPhl MTUTATENBHBIX CPeJl ISl OMOOOHEKTOB
CoBpeMeHHbIE METO/IbI BBIICIICHUSI U OYMCTKHU LEIEBBIX POTYKTOB

Addunnas xpomaTorpadus u ee UCIOIb30BAHUE B

OMOTEXHOJIOTHYECKOM MPOU3BOJCTBE

[TepcneKTMBHOCTHh MPUMEHEHHSI MEMOPAHHBIX TEXHOJIOTUN B OMOTEXHOJIOTUIECKOM
MIPOU3BOJCTBE


http://bio.kemtipp.ru/index.php?option=com_content&view=article&id=366%3A2014-02-07-07-36-11&catid=8%3A2010-03-31-07-39-11&Itemid=16

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,
25.
26.
217.
28.

29.

30.

31.

32.

33.
34.

35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49,

50.

Cymrka 6MOTEeXHOJIOTMYECKUX POITYKTOB

OCHOBHBIE HalpaBJIEHUs] BHEAPEHUSI ONOTEXHOJIOTUH B MUIIEBON MPOMBIIIIEHHOCTH.
BruotexHonornyeckre METObI MOTYYE€HUSI HOBBIX BaKIIMHHBIX PENapaToB.
Posib 6GMOTEXHOIOIUN B 3aILUTE U 0310POBJIEHUH OHuochepbl
[Toydenue 6uoTOMIINBA

OcOo0eHHOCTH CTBOJIOBBIX KJIETOK U UX IPUMEHEHUE

MeTo1bl COBPEMEHHON OMOTEXHOJIOTUH B KOPMOITPOU3BOICTBE.
CoBpeMeHHbIe OHOIpenaparhl 3alUThl paCTEHHH.
buotexHonoruu, npuMeHseMbie 17151 000TaIleHNsI TOPHBIX TIOPOJ B METAJUTYPIHH.
ITomyyeHne MUKpOOHBIX MpenapaToB — yAOOPEHUi MOUB, CTUMYJISITOPOB U PETYISTOPOB
pocTa pacTeHHI
brotexHonornyeckue Npouecchl NOJyYeHHUs OPraHNnYeCKUX KHCIOT
bakrepuanbHOe OKHCIIEHUE CYyIb(UIHBIX MUHEPAJIOB
brotexHonorus HOBbIX MaTepuasoB. Pazpyiiaemblie OMOIIIACTUKH
bakrepuodaru u ux UCIOIB30BaHUE B OMOTEXHOJIOTHH.
buotexHonornyeckoe Npou3BOACTBO aMUHOKHUCIIOT.
Knaccudukanuss aHTHOMOTHYECKUX BEIIECTB. BHOTEXHOJOTHYECKHE CXEMBI MOJTyUSHHS
aHTHOUOTHKOB.
TOTHIOTEHTHOCT PACTHTENBHBIX KIETOK. KiloHaTbHOE MUKPOPa3MHOXKEHNUE PACTCHUHN U
ero Kjaccuduxanus.
Co31aHne HCKYCCTBEHHBIX aCCOIMAIMH KJIETOK BBICIIMX PACTCHUN C MUKPOOPTaHU3MaMHU
KaK crioco0 MoIu(pUKaIKU PACTUTEIbHON KIETKH.
[TpombITIIEHHBIE TPOIECCHI ¢ UCTIOIB30BaHUEM UMMOOMIN30BAaHHBIX (DEPMEHTOB U
KJIETOK
XapakTepucTiuka OMOCEHCOPOB U MEPCIIEKTUBHOCTH UX MCIIOIB30BAHUS B IIEJISIX
JMAarHOCTHKH pa3IMYHbIX 3200J1€BaHUH.

MukpoOuonornyeckuii CHHTe3 Oeka 1 mpooieMbl OECKIETOUHOM OMOTEXHOIOTHH.
Knerounas uH>keHepus B CO3/1aHUU KJIETOK paCTEHUI — HOBBIX MPOIYLIEHTOB
OMOJIOTUYECKH aKTUBHBIX BEIIECTB
Knerounas unxenepus. KynbTypa KJI€TOK )KUBOTHBIX.
I'eHHO-MH)KEHEPHBIE TTOJIXO/IbI K PEIICHHIO MTPOOJIEMBI YCBOCHHUS a30Ta.
Kpuocoxpanenue 6nonorndyeckoro marepuana. Kpuonporekropsl. [TIpuHiumst
pa3MOpaKMBaHUS KIIETOYHBIX KYIBTYP.
Co3aHue TpaHCTeHHBIX )KUBOTHBIX. [ eHOTepanus.
[TpumeHeHne KyabTyp KJIETOK MJICKOITUTAOIINX B UMMYHOOHMOTEXHOJIOTHH.
OCOOEHHOCTH CTBOJIOBBIX KJIETOK U UX IPUMEHEHHE B OTAEIBHBIX 001aCTAX MEAULIUHBIL.
Peanmzanus HaydHOTO TTpoeKTa «I ' €HOM YeIoBeKay.
[TpuHIUIBI OMOTOTHYECKUX METOI0B a3pOOHON M aHA’POOHONW OUYUCTKH CTOYHBIX BOI.
BrotexHonorus nmoay4eHus 3TaHoJa KaK TOTUIHBA
buotexHonorus noaydenus 61orasa u BoJopoja — TOIIMBa Oy Iylero
BroreorexHONOTHS ¥ TOTyYeHHE METAJIIOB.
bruomenunuHckre HaHOMaTepHUabl.
AHTHTENa KaK MOJIEKYJISPHBIE CEHCOPHI Y3HABAHMUSI.
I'u6puanbie THOpHIOMBI ((hy30MBI) M CO3aHNE UCKYCCTBEHHBIX aHTUTEN, a0U3UMOB.
[lepcneKTHBBI UX TIPUMEHEHHUS B METUIIHHE.
ITpousBoacTBO mpenaparoB HopModopsl. TpeboBaHus K TaMMaM MUKPOOPTaHU3MOB
CUMOHOHTOB

Hcnonb30BaHne HAHOTEXHOJIOTUI B COBPEMEHHOM MPOMBIIUIEHHOW OMOTEXHOJIOTHH,
METO/aX JICYCHUSs, TUArHOCTHKE.



Tecmul 015 meKyuieii ammecmayuu

1. buorexHoJsiorus — 3T10...

a) N3y4eHHe ONOIOrMYECKON aKTUBHOCTH JIEKAPCTBEHHOT'O PACTUTENBHOTO ChIPhS

0) wucHonb30BaHHME KYNBTYp KIETOK, OakTepwid, >KMBOTHBIX, PACTEHHWH, OOECTIeUMBAIOUINX CHHTE3
crenn(UIecKuX BEIIECTB

B) pa3paboTKa HOBBIX JICKAPCTBEHHBIX (hOPM IPEMApaTOB C TIOMOIIBLIO KUBBIX CHCTEM

2. ITocsienoBaTeIbHOCTD CTAAUIl OMOTEXHOJIOIHYECKOro npolecca:

a) 00paboTKa 1IeIeBOTO MPOAYKTa, 00paboTKa ChIpbs, pepMeHTalMs U OHOTpaHCchOopMaLHs

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

B) MCXomHas oOpaboTka CHIphs, depMeHTaIs, OHoTpaHChOpMaIHs, KOHeUYHass oOpaboTKa IeIeBOTO
MPOIYKTa

3. B 0M0TeXHOJI0r UM NOHSIITHIO «0H000BEKT) COOTBETCTBYET CJeAylolee onpeaeieHue:

a) OpraHm3M, Ha KOTOPOM HCITBITHIBAIOT HOBEIE BAB

0) opraHu3Mbl, BEI3BIBAIOIINE MUKPOOHYIO KOHTAMUHAIIMIO TEXHOIOTUYECKOTO 000PYAOBAHUS

B) OpranusM, npoayuupytoumii BAB

4. Criocod coxpaHeHHs HY:KHOW OMOTEXHOJIOTY MPOAYKTHUBHOCTH KYJIbTYP MHKPOOPTraHU3MOB:
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. 'ennasi uH:KEHEPHUS — ITO ...:

a) METOA, OCHOBAHHBIN Ha BBIACIICHUHN U KYJIbTUBUPOBAHHUHU TKaHEH U KJIETOK BBICIITNX OpTraHu3MoOB
0) m3meHeHne nepBUIHOM CTpyKTYyphl JJHK B KOHKpEeTHOM ee ydacTke, 9T0, B KOHEUHOM CUETE, IPUBOIUAT
K U3MEHEHUI0 eHoTHIa GHOIOrHYeCKOro 00bEKTa, UCHOIb3YEeMOI0 B OMOTEXHOIOTHYECKUX Mpolieccax
B) METO/] CO3/IaHUs] pEKOMOMHAHTHBIX Win ruOpuanbix JJHK

7. Ilnazmuaa — 3710 ...:

a) OTpeeNIeHHBIN MTaMM KUIIEYHON TAIOYKH, UCTIONB3YEMBIH TSI OMOTEXHOJIOTHIECKHX TIeeit

0) konbieoOpasHyro Monekyiny JJHK - BHeXpOMOCOMHBIN 3JIEMEHT TeHEeTHUECKON nHPOpMAITUU

B) XpOMOCOMY, HCIIOJIB3yEeMYI0 B KauecTBe Bekropa ais BBeaenusa JAHK B knetku 6axTepuit

8. OT1Oop TpaHCcHOPMHMPOBAHHBIX KJIETOK, cofepxammx pexkomMOnHaHTHY0 JTHK (ruépuanyro
IUIA3MUAY) POBOASAT:

a) TECTUPOBAHHUEM Ha PE3UCTEHTHOCThH K Pa3IMYHON TeMIeparype

0) TecTUpOBaHMEM Ha PE3UCTEHTHOCTh K ONPEAEICHHBIM aHTUONOTHKAM

B) 110 CKOPOCTHU POCTa U Pa3MHOXKEHHUS

9. Cy6cTpaTaMu pecTPpHUKTA3, HCMOJIb3YeMBbIX T€HHBIM HH:KEHEPOM, SIBIAIOTCS
a)TOMOTIONIMCAXaPH/IbI;

0)reTeporionrcaxapuuiebl,

B) HYKJIEMHOBBIE KHCIIOTHI,

10. I'en mapkep, He0OXOAMM B reHETHYECKO#i HHIKEHEPUU:

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 «IHIKHE KOHUbD> NPUMEHUTEJbHO K TeHeTHYECKOH HHKEHEPUH 0TPAXKAeT:

a) KOMIJIEMEHTapHOCTb HYKJICOTUAHBIX MTOCIE0BATENILHOCTEH;

6) B3aHMOJIefICTBPIe HYKJICMHOBBIX KUCJIOT U TUCTOHOB;

B) pearupoBanue JIpyr ¢ apyroM SH-rpymm ¢ oOpa3oBaHreM AUCYIb(QHHBIX CBS3EH;

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 TIOBBIIIECHHS] aKTUBHOCTH PEKOMOWHAHTA;



0) s 00pa3oBaHUsI KOMITETEHTHBIX KIICTOK XO3IHHA;
B) U1 0OTOOpa peKOMOWHAHTOB.
14. BekTOop Ha OCHOBe ILUIa3MHIbI TNpeANOYTHTEIbHEeH BeKTOpa Ha ocHoBe ¢arosoii JHK
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) HaIWYHME CEJICKTHBHBIX T'CHETHUYECKUX MAapKEpOB IJIsi HMACHTU(QUKALMK PELHUIINCHTHBIX KIETOK,
Hecynx pexkomOonHanTHyo JJHK
16. Crioco0bI BBe/leHNs KJIOHUPOBAHHBIX TeHOB B COMAaTHYeCKHe KIETKH:
a) MUKPOUHBEKIHH
0) ¢ TOMOIIBIO XUMHYIECKHUX PEeareHTOB, N3MEHSIONINX MPOHUIIAEMOCTh MeMOpaH
B) C IOMOIIIBIO JIMIIOCOM, «TE€HEW» IPUTPOLIUTOB
17. KoJsioHOYHBINI OHOpeakTOp I HMMOOMIIM3ANMHM LeEJbIX KJETOK JOJKEeH OTINYATHCH OT
peakTopa AJ1 MMMOOUWIM3auui (pepPMEHTOB:
a) OONBIINM JUaMETPOM KOJIOHKH;
0) OTBOJIOM T'a30B;
B) OpMOif YacTHIl HEPACTBOPUMOTO HOCHTEIIS.
18. TexHosornyeckuii BO31yXx 1Jisi OMOTEXHOJIOIMYECKOI0 POU3BOACTBA 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 KyJ1bTHBMPOBAHHUS NPOAYLEHTa OUOCHHTETHYECKHUI NpoLecc MOAPa3Ie/sioT Ha:
a) OTHEMHO-TOJIUBHOU
0) MOBEpXHOCTHBIN M TITyOHHHBIH
B) TIONYTIEPHOAMYECKUI
21. HenpepsIBHBIN nponecc (pepMeHTANMH:
a) 1O 3aBepUICHWH (EPMEHTALMOHHOTO LMKJIAa IPH CIMBE KyJIbTypaJbHOW JKHIKOCTH B ammapare
OCTaBIAIOT ee MpuMepHO Hal 0%, ¢ mocnenyromumM BHeceHuEM 90% cBexel MUTaTeIbHON Cpelbl
0) B mpoliecce OMOCHHTE3a U3 (PepMEHTEpa HEMPEPHIBHO OTOMPAIOT HEOOJIBIIINE MMOPIIUU KYJIbTypaIbHON
Cpebl M OJHOBPEMEHHO B HET'O BHOCST TaKOH k€ 00beM MUTATEIHHON CPeIbl
B) B pepMEHTEP OAHOBPEMEHHO 3arpy>KatoT BCE KOMIIOHEHTHI TUTATEILHON CPEAbl U TIOCEBHOM MaTepHal,
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) TemMIeparypa KyJIbTypajbHOH cpelibl
0) cTeneHp adpaly Cpe/ibl
B) KOHLIEHTpALUsl TUMUTHUPYIOLIEro cyocTpara
23. BropuuHble MeTa00JIUTHI CHHTE3UPYIOTCH (B 00/1b1IEM KOJIUYECTBE):
a) B jar-gase;
0) B (haze yCKOPEHHOT'O POCTa;
B) B CTallMOHAPHOH (a3e;
24, llepuoauyeckoe 100aBJjeHue cyocTpaTa NPUBOAUT:
a) K YUIMHEHUIO Jiar-(ha3bl
0) K yuInHEeHHIO (a3bl OTMUPAHHUS
B) K YAJMHEHHUIO SKCIIOHEHINAIBHON (a3bl
25. Ilpu nosry4yeHUuH GeTKOBBIX MPOAYKTOB GMOTEXHOJOTHYECKHIi MPoLecc HY:KHO OCTAHOBHUTD /10
nepexoja:
a) B OKCIIOHCHIIUAIBHYIO (ha3y
0) hasy 3amemieHUsS



B) B CTallMOHapHYIO (hazy

26. IIpenmymiecTBa HenpepbLIBHOTO Npouecca GepMeHTALUH Nepe] NePUOIUYCCKUM:

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

0) HecorIacoBaHHOCTh OMOCHHTETHYECKHX MPOLIECCOB

B) TIPOJIOJDKUTEIBHOCTD TIporiecca 6omee 500 4

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) MPUMEHEHHE JINTHYECKUX (PepPMEHTOB

30. ITonsiTne «cpena MJist KyJbTHBHPOBAHHS» BKJIOYAET:

a) ompeeNIeHHbII KaueCTBEHHbIH U KOJMYECTBEHHbIH COCTaB KOMIIOHEHTOB MTUTATEILHON CPEIbI

0) huzMKO-XUMUYECKHE U (PU3NOJIOTUICCKHUE ITOKA3aTENIN TUTATEIBHON CpeIbl

B) COBOKYITHOCTbH TapaMeTPOB, OTPAKAIOIINX KAYEeCTBEHHBIH M KOJMYECTBEHHBIH COCTaB KOMIIOHEHTOB
MUTATENILHON Cpelibl U ee PU3UKO-XUMHUYECKHE U (PU3HOJIOTHUECKUE CBOWCTBA

31. Heanb cTepuwin3aniu MUTATEIbHBIX CPel:

a) paspylieHue 0akTepruaIbHBIX CIIOP

0) cTabunu3anys Ka4eCTBEHHOTO ¥ KONMUYECTBEHHOTO COCTaBa

B) o0ecrieueHme JbIXaHust MUKPOOPTaHIN3MOB-O0M000BEKTOB

32. Cnioco0sb1 cTepuiin3anuu puiabTpPoOB, NPUMEHsSIEMBbIX /ISl OYUCTKH TEXHOJIOTHYeCKOro BO31yXxa:
a) HarpeBaHue

0) 06paboTKa ropsTYNM TapOM

B) paJuainys B MaJlbIX J03aX

33. [TuraTeabHbIE CPeAbI CTEPUIUYIOT:

a) HACBIIIEHHBIM TT1APOM

0) obmyueHHEeM

B) paJiMialiviel B MaJIbIX J03aX

34. llepuoguyeckuii mpouecc pepMeHTALUN:

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

0) B mporiecce OnocuHTE3a U3 PepMeHTEpa HEMPEPHIBHO OTOMPAIOT HEOOIBIIINE MOPIUU KYJIbTypaIbHOM
CpeJlbl ¥ OTHOBPEMEHHO B HETO BHOCST TaKOH K€ 00BeM MUTATEIILHON CPEJIbI

B) B mpoliecce OMocHHTe3a U3 hepMeHTepa HENPEPhIBHO OTOUPAIOT KPYIHBIE MOPIHH KYJIbTYPaIbHOM
Cpelbl U OTHOBPEMEHHO B HET'O BHOCST TaKOH K€ 00BeM MUTATEIILHON CPE/Ib

35. OTbeMHO-10JIMBHOI npouecc pepMeHTALNHN:

a) 1O 3aBepUICHWH (EPMEHTAIIMOHHOTO IHKJAa TPH CJIMBE KYJIbTYypaJbHOW >KHAKOCTH B ammapare
OCTaBIIAIIOT ee puMepHO Ha 10%, ¢ nocnenyrommm BHeceHHEM 90% cBexel MUTATEIbHON Cpebl

0) B mporiecce OMocHHTE3a U3 PepMeHTeEPa HEMPEPHIBHO OTOMPAIOT HEOOIBIIINE MTOPIUU KYIIbTypaIbHOM
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 CPebl

36. [TocenoBaTeIbHOCTH OCHOBHBIX (a3 pocTa MUKPOOPTAHN3MOB:

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

0) nar-¢asa, craunonapHas Qasa, ¢aza yCKOpeHus, SKCIOHeHInabHas $aza, Gpa3a oTMUpaHUS

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

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

a) B (ha3ze YCKOPEHHOTO POCTa;

0) B OKCIIOHEHIIMAIBHOM (ase;



B) B (ha3e 3aMeICHHOTO POCTa;
38. Jl1s BbIAEICHUS KICTOK M3 00JIBIINX 00beMOB KYJIbTYPaJbHOIi cpelbl NPHMEHSIOT:
a) MeMOpaHHYI0 (QUIBTPALNIO
0) HU3KOCKOPOCTHOE LIEHTPUPYTHPOBAHKE
B) MHKYOAITMIO B TEPMOCTATE
39. buocuHTe3 AHTHMOMOTHKOB, HCIOJIb3YeMbIX KAK JeKapCTBEeHHbIe BellecTBAa, YCHINBAaeTCsd M
HACTYNAeT paHblile HA CpeAax:
a) 60oraThIX HCTOYHUKAMH a30Ta;
0) OoraThIX HCTOYHHKAMH yTIEPOIa;
B) O€AHBIX MUTATEIBHBIMU BEIIECTBAMH.
40. KoMmleKcHbIH KOMIIOHEHT MUTATEIbHOM Cpeabl, pe3K0 MOBBLICMBIIMI MPOU3BOAUTEIHLHOCTD
(hepMenTaIMU B cIyyae NEeHNUUIJIMHA:
a) coeBasi MyKa;
0) ropoxoBasi MyKa;
B) KYKYPY3HBIH 9KCTpPaKT;
41. TepmuH «MyJabTU(EPMEHTHbI KOMILIEKC» 03HAYAET:
a) KOMILIEKC (pepMEHTHBIX OENKOB, BBIACISIEMBIN U3 KIETKH MyTEM SKCTPAKIIUH U OCAKACHUS;
0) KoMITeKC PepMEHTOB KIIETOUHON MEMOpaHBI,
B) KOMIUIEKC ()epMEHTOB, KaTAJU3UPYIOLINX CUHTE3 IEPBUYHOTO WM BTOPUYHOTIO METa0O0IHUTa,
42. Un:xeHepHAasi JH3UMOJIOTHS:
a) METOA, OCHOBAHHBIN Ha BBIACIICHUHN U KYJIbTUBUPOBAHHUHU TKaHEH U KJIETOK BBICIITNX OpTraHu3MoOB
0) m3meHenwne nepBuIHOM cTpyKTypsl JJHK B KOHKpEeTHOM ee ydacTke, 9T0, B KOHEUHOM CUETE, TPUBOIUT
K U3MEHEHUI0 eHOTHIA OHOIIOTHYECKOT0 00BhEKTa, HCIOIB3YEMOT0 B OMOTEXHOIOTUYECKUX Mpolieccax
B) OHOTEXHOJIOTMYECKHE TIPOLECCH C WCIOJIb30BAaHUEM KaTaIUTHUYECKOrO JCHCTBHA (EpPMEHTOB,
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) BKJIIOUEHHE (PepMEHTa B TIOJIMMEPHBIC TEIH
44. UMmMmo0Ouau3anusi HHANBUAYAJIbHBIX (epMEHTOB OrPAHHYUBAETCS TAKHUM 00CTOSITEIHLCTBOM,
KaK:
a) BBICOKas TaOUIBHOCTH PepMEHTA;
0) Hanmuue y pepmMeHTa KOEepMEHTa,
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) JIOKaJIM30BaH BHYTPH KIIETKH;
46.lenssmu umMMoOnan3anuu ¢pepMeHTOB B OMOTEXHOJIOTHYECKOM MPOU3BOCTBE 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 HOCHUTETIE
48. B ocHOBe MeTAJNJI0XeJaTHOI0 MeTOAa MMMOOMIU3AINH JIEKUT:
a) 00pa3oBaHHE XUMHUUYECKON CBSI3H MEXY MOJIEKYJIaMH (pepMeHTa U HOCHTEIIS
0) meficTBHE DIEKTPOCTATUIECKUX CHJI M CHUT IOBEPXHOCTHOTO HATSDKCHUS.
B) CBOMCTBA IIEPEXOTHBIX METAJIOB 00Pa30BhIBATH KOMITJICKCHI
T) yaepKaHue pacTBOpa, OKpy>Karomero GpepmMeHT
49. B ocHOBe MeTOIa MUKPOKAIICYJTHPOBAHUS HMMOOHIN3AMH JEKNAT:
a) 00pa3oBaHKe XUMHYECKON CBSI3M MEXy MOJIEKYJIaMH (pepMeHTa U HOCHTEIIS
0) meficTBHE DIEKTPOCTATUICCKUX CHJI M CHUT IOBEPXHOCTHOTO HATSHKEHUSI.
B) CBOICTBO MEPEXOAHBIX METAJIIOB 0OPa30BbIBATH KOMILIECKCHI
50. MaTtepuaJj At MMMOOWIN3ANUU (PEPMEHTOB METAI0XEJIATHBIM METOI0M:



a) XJIOPHJ WIIM TUAPOKCUIBI TUTAHA

0) MoTMaKPIIIAMU]T

B) aJIbTMHAT KaJIbIIHS

) OBIYUIl CEIBOPOTOYUHBINH ATBOYMHH 1) arap

51. ®epmeHT, NpUMeHsieMblii 4151 10J1y4eHus! GPyKTO3bI U3 IJIIOKO3bI:

a) TIII0KO30HM30Mepasa

0) aMuHoOAaIMIa3a

B) B-rajakro3umasa

52. B ocHOBe MeTOa UMMOOMJIN3ANMH «aACOPOIUS HA HOCHTEJIe» JIeHKHUT:
a) 00pa3oBaHUE XUMHYECKOM CBSI3M MEKIY MOJICKYyJIaMH (pepMeHTa U HOCUTEIS
0) IeCTBHE AIIEKTPOCTATHUECKUX CHJT U CHJI TIOBEPXHOCTHOTO HATSIKEHHUS.

B) CBOICTBA MEPEXOAHBIX METAIIIOB 00PA30BHIBATH KOMITIEKCHI

53. Hocurenan 1J1si AMMOOHIN3ANNN ()EPMEHTOB METOIOM «BKJIIOUEHHE B TeJIb»:
a) XJIOPHJ] WJIK TUAPOKCUIBI TUTAHA

0) MoTMaKPHIIAMH/T

B) TIPOM3BOIHBIE LIEJUTIOI036I

54. DxoHOMHUYECKOEe NPEMMYIIECTBO OHMOTEXHOJOTHYECKOr0 TPOU3BOACTBA, OCHOBAHHOIO HA

HMMOOMIU30BAHHBIX 0000 beKTAX, epe] TPAAUIHOHHBIM 00YCJI0BJIEHO:
a) MEHBIINMH 3aTpaTaMy TPYIa;

0) yckopeHHeM POHU3BOACTBEHHOTO MIpoIiecca.

B) MHOTOKpAaTHBIM HCIIOJIb30BaHUEM OMO0OBEKTA;

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

a) METOA, OCHOBaHHBIN Ha BBIACIICHUHN U KYJIbTUBUPOBAHUU TKaHEH 1 KJIETOK BBICIIMX MHOT'OKJICTOYHBIX

OPraHu3MOB

0) m3meHeHne nepBUIHOM cTpyKTyphl JJHK B KOHKpEeTHOM ee ydacTke, 4To, B KOHEYHOM CUETe, IPUBOIUT
K U3MEHEHUIO ()eHOTHTIa OMOJIOTHIECKOTO 00BEKTA, UCTIONH3yEeMOT0 B OMOTEXHOIOTHYECKUX MPOIEccax

B) METOJ CO37laHHs PEKOMOMHAHTHBIX MM THOpuaHBIX JJHK
56. Cnioco0HOCTHI0 MPEBPAIIATH CAXaP B ITAHOJ 00J1a1a10T:
a) Aspergillus oryzae

6) Bacillus subtitilis

B) Saccharomyces cerevisiae

57. AykcHHBI — TEPMHH, 10 KOTOPbIM 00beIUHAIOTCH cllenH(pruecKue CTUMYJIATOPbI POCTa:

a) paCTHTENbHBIX TKAHEH;

0) aKTHHOMHMIIETOB;

B) )KMBOTHBIX TKaHEH;

58. MoHOK/I0HAIbHBIE AHTHTEJIA MOJY4YAKT B IPOU3BOICTBE:
a) pu GpaKIMOHUPOBAHUU aHTHUTEN OPTaHU3MOB;

0) hbpakimoHUPOBaHUEM JINM(OIIMTOB;

B) C IMOMOIIHIO THOPUIIOM,;

59 AKTHBHBIH ni, HpHMeHﬂeMLIﬁ IPpA OYUCTKE CTOKOB OMOTEXHOJIOIrHYEeCKHX MPOU3BOACTB - 3TO:

a) CMeChb MUKPOOPTaHU3MOB, TIOJTYYEHHBIX TeHHO-HH)KEHEPHBIMHA METO/IaMU;
0) cMech COpOEHTOB;

B) NIPUPOTHBIA KOMIUIEKC MUKPOOPTaHH3MOB.

60. ®epmeHT, MPUMEHSIEMBbIIi 17151 OJy4eHHs 0€371aKTO3HOT0 MOJIOKA:
a) TIIFOKO30M30Mepa3a

0) aMHHOAITMIa3a

B) B-ramakro3ujasa .

11.3. OneHo4HbIe CpeacTBA JJIA MPOMEKYTOYHOM aTTeCTAMHU
Ilpomescymounas ammecmayusi mpoxoaut B Qopme sk3ameHa (7 cemectp),

K KOTOpOMY

JIOTTYCKAIOTCS CTY/ICHTHI, BHIIOJHUBIINE B TOTHOM 00bEME ayJUTOPHYIO HArPY3KY, CAMOCTOSITEILHYIO
paboTy M yCHEIHO CAABIIME MPOMEXKYTOUHYIO aTTecTanuio. CTyleHThl, UMEIOIINEe 3a0KEHHOCTD,

JIOJKHBI BBITIOTHUTH BCE 00s13aTeNIbHBIE BUJIBI JIEATEIHHOCTH.
Ilpumepnwlii chnucok 60npocog K IK3AMeEHY

1. BuotexHoIOrHs Kak HaydHas JUCHUIIIIMHA, [ICJIN U 3ala4r OMOTEXHOJIOTHHU.

2. Tlombop m TpeOOBaHWS K OOBEKTAM I OMOTEXHOJIOTMHYECKHX TIPOLIECCOB. MeETOMBl  XpaHCHHS
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10.
11.

12.
13.
14.

15.
16.
17.
18.

19.
20.

21.
22.
23.
24,

25.
26.
217.
28.
29.
30.
31.
32.

33.

34.

35.
36.

37.

38.

OMOJIOTHYECKUX OOBEKTOB.

banku Ouonornyeckux o0pa3loB M I€HETHMYECKOro Marepuana. KpuokoHcepBalus KIETOK
pacTeHuil 1 ’KUBOTHBIX KaK METOJ] COXpaHEeHUs reHo(hoH1a

Texnomorus pexomOuHanTHBIX JIHK. ®epmeHThl, wucnosb3dyembie JUisl  MOJTyYEHUS
pexombunanTHeix JTHK.

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

Coznanue TpaHCTEHHBIX )KMBOTHBIX.

I'ennas unxenepust pacteHuil. Co3aHne MeTo1aMy FeHHOW MHKEHEPUN repOrIUAyCTONYMBBIX
pacTeHui.

MeTo/ bl TEeHETUYECKOTO KOHCTPYUPOBAHUSI MUKPOOPTaHU3MOB iN VIVO.

Cy0ctparts! U1 KyJIbTUBUPOBaHUS OM000BEKTOB. COCTAaB M METObI ONTUMH3ALMH TUTATEIbHbBIX
cpen.

[TpyHIMIBI JEHCTBUSA U KOHCTPYKLIMHM OMOPEaKTOpPOB.

CuctemMbl TOATOTOBKM M OYHCTKH BO3JyXa, TEIJIOOOMEHA, MEpPEeMELIMBAHUA W adpallyH,
IIEHOTAlICHHs, CTEPUIN3aLUU, KOHTPOJIS U YIIPABICHUS

OcHOBHBIE TapaMeTphI TITYOMHHOW NMEPUOINIECKOi (pepMeHTaIm

buorexHonornyeckue MpoLecchl U annaparsl HEPEPIBHOIO IEUCTBUS

CpaBHuUTENIbHAsA XapaKTEPUCTUKA POCTa MUKPOOHBIX KYJIbTYp B YCIOBHSIX NEPUOAUYECKOTO U
HENPEPBIBHOIO KYJIbTUBUPOBAHUS

Oco0eHHOCTH KYJIbTHBHPOBAHUS KIETOK )KUBOTHBIX M PACTEHHHA

[losryueHne KOHEYHOTO NPOAYKTA. METOAbI BBIIEICHHS U OUUCTKH LIENEBOI0 IPOAYKTa
Mukpobuoiornieckrue Mpou3BOCTBA, OCHOBAHHBIC HA MOJTyYeHHH MUKPOOHOH OMOMAcCCHI.
IIpou3sBoscTBa, OCHOBAaHHBIE Ha MOJIYYEHUH MUKPOOHBIX MeTabonuToB. [loHATHE O MEepBUYHBIX U
BTOPUYHBIX MeTabomuTax. [[puHIMIIEI TOTyYeHHns IEPBUYHBIX U BTOPHYHBIX METa0OIUTOB.
buorexHonornueckoe Npon3BoACTBO aMUHOKHCIIOT.

Knaccupukanys  aHTHOMOTHMYECKMX  BEIIECTB, NPOAYLUUPYEMBIX MHUKPOOPraHU3MaMHU.
buotexHonornyeckre cxeMpl NOIYy4eHNUsI aHTUOMOTHKOB.

[TosnydyeHne 3HTOMONATOT€HHBIX IPETIAPaTOB, 0COOEHHOCTH OPraHU3aluy IPOU3BOJICTBA.
buotexHonoruu, npuMeHsemMsble 17151 000TalleHns: TOPHBIX OPOJA B METAJUTYPIUH.

[Tonyyenune 3KOTOTHYECKN YUCTHIX OMOIIIACTUKOB

[TomyyeHne MUKpOOHBIX PENapaToB — yJOOPEHUil 0YB, CTUMYJIATOPOB U PETYISATOPOB POCTA
pacTeHui

[Tonmy4yenue npoykToB OpokeHHsl. THTEeHCUBHBIE TEXHOJIOTUH MOJTYUYEHUS 3TaHOJIA.
[Tonydenne 6akTepranbHBIX MPENapaToB, HOPMATUIYIOIINX MUKPO(IIOPY KUIIEYHUKA
buotpancdopmarus pacTUTENBbHBIX CyOCTPATOB C IIENBI0 NOTY4YEeHUs! ONOTOIINBA
depMeHTaTUBHOE MTPEBPALICHHE LIEJUTI0JIO3b] B caxapa

[TpuMeHeHre OMOTEXHOIOTMYECKUX METOOB JJISi OYMCTKU CTOYHBIX BOJI

[TosryueHnue Bo10poa, NEPCIIEKTUBBI U POOIIEMBI.

buotexHonornyeckoe Npou3BoACTBO (GEPMEHTOB MUKPOOPTaHU3MOB

NmmoOunu3oBanHele  ¢epMmeHThl. MeTtoael ummoOunu3anuu. OO0nacTu  NpUMEHEHUs
MMMOOMIIN30BaHHbIX ()EPMEHTOB.

Kynbrypa knerok Beicmmx pacteHuil. KaminycoreHes kak OCHOBa CO3/IaHUSI KJIETOUHBIX
KYJIbTYD.

CriocoObpl TONTy4yeHUS M CIMSIHUS PACTUTENBHBIX MPOTOIJIACTOB. PereHepanus KIETOK,
KJIETOYHBIX KYJBTYp U PAaCTEHUI U3 MPOTOILIACTOB

[TpuHIMIIBI CO3/TaHMs ACCOIMALIMI KJIETOK BBICIIUX PACTEHUN C MUKPOOPTaHU3MaMu
MUKpOKIOHAIBHOE  pa3MHOXKEHHME, €ro  JOCTOMHCTBA M HEJOCTaTKH,  METOIbI
MUKPOKJIOHATFHOTO Pa3MHOKEeHHS pacTenuil. [lomyuenne 6€3BUPYCHBIX paCTEHUH.
I'uGpunomel. 3HaueHWe TUOPUAOM U TPOU3BOJCTBA COBPEMEHHBIX JIMArHOCTHUYECKUX
IpernapaToB

[lonydyeHne u npUMeHEHNE MOHOKJIOHAIBHBIX aHTUTEIL.



39. Ucnonp3oBaHue MeToJa KyJAbTYp TKaHEW sl TOJIYYEHHUS psAAa MMMYHOPETYIHPYIOLIHX
BewiecTB. [Ipon3BoacTBO HHTEP(EPOHA.

40. Kynprypel TKaHel B TpaHcmuiantosnoruu. Co3manue OaHKa TPAHCIUIAHTUPYEMBIX KYJIBTYP
TKAaHEH.

41. TexHONOTHUS TPAHCIIAHTAI[MH SMOPHUOHOB.

42. TlonyueHune KJIOHUPOBAHHBIX KUBOTHBIX. DTUYECKUE U NTPOPECCHOHATIbHBIE IPOOIIEMBI.

43. OcoOeHHOCTH CTBOJIOBBIX KJIETOK M NMPHUMEHEHHE CTBOJIOBBIX KJIETOK B OT/AEIBHBIX 00JaCTsIX
MEIULUHBI

44. BruoceHcopsl 1 OMOYUITBI

45. Vcnonp30BaHME HAHOTEXHOJIOTUI B COBPEMEHHON MPOMBIIUIEHHONH OMOTEXHOJIOTUH, METO1aX
JICYEHUs], AMATHOCTUKE

Pa3 aﬁo_gm:c:
é)%n e e npogeccop B.I1. CanoBapoga
(mojimuck)

[Tporpamma coctaBieHa B cooTBeTcTBUH ¢ TpedoBanusmMu OI'OC BO no nanpasnenuto 06.03.01
buosnorus.

[Iporpamma paccmorpena Ha 3acegaHud  kadeapbl (DH3MKO-XHMHYECKOM OHOJIOTHH,
Ouounskelepun U OUOUH(OPMATHKH
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