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I. HEJIb U 3ATAYHN JUCTIAITJIMHBbI
Hean: ¢opMmupoBaHHE Yy CTYICHTOB LEJIOCTHOIO IPEICTABICHUS O OMOTEXHOJOIMU Kak O
COBPEMEHHOM KOMILIEKCHOM 00JIaCTH JEATENbHOCTH, B KOTOPOI MCIOJIb30BAHUE KUBBIX OPraHU3MOB,
KJIETOK W OTAEIbHBIX OHOIOIMMEPOB B IPAKTUYECKOH [EATEIbHOCTH 4YEJIOBEKa OCHOBAaHO Ha
TOCTH)KEHUSIX COBPEMEHHOW OMOIOTHYECKON HAyKH - MOJIEKYJISIPHOM, KIIE€TOYHOH OMOJIOrUH, TeHOMHKE,
IIPOTEOMHUKE, IIOCTTEHOMHBIX TEXHOJIOTHX, OMOUH(OpMaTHKe.
3agauu:
®  PAcCMOTPETh COBPEMEHHOE COCTOSIHUE M MEPCIIEKTUBBI PA3BUTHS OMOTEXHOJIOTHH;
® U3y4YUTh OCHOBHBIE 3Tallbl OpPraHU3aluyd OHWOTEXHOJIOTMYECKUX IPOU3BOJICTB, OCHOBHOE
o0OpyJOBaHHE M KPUTEPUM OLEHKHM OMOTEXHOJIOTMYECKHUX IPOLECCOB, Ba)KHEHIINE
OMOTEXHOJIOTMYECKHE MTPOU3BOICTBA M UX COOTBETCTBUE TPEOOBAHUSIM O€30MaCHOCTH;
® O03HAKOMHUTHb C METOJAMH I'€HETUYECKOW, KIETOUHOW UHKEHEPUU, NHKECHEPHOU IH3UMOJIOTUH,
BO3MOXXHOCTSIMU U IEPCIIEKTHBAMH HCIIOJIb30BAHUS KUBBIX CHUCTEM B PA3IMYHBIX OTPACIAX
IIPOM3BOJACTBA M  YCIOBUAMH OMOOE30IACHOCTH, NPUMEHHMTEIBHO K HCIOIb3yEeMbIM
01000BEKTaM U LIEJIEBBIM MPOJYKTaM;
® HAYYUTh YMEHHIO CAMOCTOSTEIHHOTO MOMCKA M aHaiIM3a MH(POPMAILMH, HCIOJIb30BAaHUIO €€ B
poecCUOHAILHON 1EATEIbHOCTH.

Il. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Tucuumnnunaa b1.0.41 «buotexHonorus» sSBIsSETCS NUCHUIUIMHON 0a30BOil YacTH y4eOHOTro
IJIaHa MOJArOTOBKU OakanaBpoB 1o HampasieHuto 06.03.01 buosorus m usyuaercs B 7-M ceMecTpe
MocJie OCBOEHUS 0a30BbIX OMOIOTUYECKUX JUCIIUILIUH.

2.2. JIns w3ydeHus JaHHOW Y4eOHOUW MUCIUTUIMHBI HEOOXOIUMBI 3HAHHS CTYACHTOB B 00JIACTH
XUMHH, MaTEMaTHKHU, HAYK O OMOJIOTMYECKOM Pa3HOOOpa3uu, IUTOJIOTUH, OMOXHUMHH, TEHETUKH, OCHOB
MOJICKYJISIPHOHM OMOJIOTHH, UMMYHOJIOTHH, YKOJIOTHH.

2.3. [lepeuenp nocneAyOMUX YU€OHBIX AUCHUIUIMH, AJ11 KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHHUS
W HaBBIKH, (hOpMHpYyeMbIe JaHHOW ydeOHOW mucHUIUIMHON: «DapmaneBTHueckas OMOTEXHOJIOTHSY,
«CoBpeMeHHbIe OMOMETUITMHCKUE TeEXHONIOTUN Y, «Hano6norexHomorun», BeinoiaHenrne BKP

I1l. TPEBOBAHUA K PE3YJbBTATAM OCBOEHUSA JUCIHUIIJINHbI
[Tporiecc ocBOEHMS AUCLUILIMHBI HAalpaBjieH Ha (GOpMUPOBaAHME KOMITETCHIUN (KOMITETEHIINN)
B cootrBeTcTBUU ¢ PI'OC BO u OIl BO no nannomy Hamnpasieruto nmoarotosku 06.03.01 «buomorusi»,
npodpmib «PU3NKO-XUMHUYECKast OMOJIOTHs U OMOTEXHOIOTUS»:
OIIK-5: Cnoco0eH TmNpuUMEHSATh B MNPOPECCHOHATBHON JIEATENIBHOCTH COBPEMEHHBIE
npeAcTaBieHus 00 OCHOBAaX OHMOTEXHOJIOTMYECKUX W OMOMETUIIMHCKUX IPOU3BOJACTB, TE€HHOMN
MHXEHEpUHU, HAHOOMOTEXHOJIOT U, MOJIEKYJISIPHOTO MOJIEIIMPOBAHMS.

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqem/m no JTMCUMIIVIMHE, COOTHECCHHBIX C
HHIUKATOPpAMM JOCTHXKCHUSA KOMIIeTEeHInii

Komnerennus Nuaukaropsl Pe3ynbTaThl 00y4eHus
KOMIIeTeHIU
OIIK-5 HJIK onxsa 3HATh: COBpEMEHHBIE JIOCTHKEHHS  (DYHIaMEHTAIbHBIX
CoocoOen 3HaeT OCHOBBI OMOJIOTUYECKNX HAYK U TEHETUYECKUX TEXHOJIOTUH, OCHOBHBIC
MIPUMEHSTh B OMOTEXHOJOTHYECCKUX U IIPUHIUIIBI 1 KOMIIOHCHTBI OHMOTEXHOJOTHYCCKHUX IIpo1ECCOB
podeCcCHOHANTBHON OMOMETUIIMHCKUX MIPOU3BOJICTB, II0JIyYE€HHUs Pa3IUYHOIO pPOJa IIpernaparoB; IIEPCIEKTUBHBIE
i HamnpaBjeHUS OHUOTEXHOJOTHH IS PEIICHUS BaKHEHIINX
JESATENBLHOCTH T€HHOH MH)XXCHCPHH, p it p
HaHOOMOTEXHOJIOIHH, CONMATEHO-YKOHOMHYECKIX TPOOJIEM H HHHOBAITMOHHBIC ITyTH
COBPCMCHHBIC

MpEe/ICTaBIeHUusT 00
OCHOBAax
OMOTEXHOIOTMUYECKUX

MOJICKYJIAPHOT'O MOACTIUPOBAHU

CO3JaHrd U COBCPHICHCTBOBAHUSA IIPOMU3BOJCTB Ha OCHOBE
JAAHHBIX T€HOMUKH, MPOTCOMHUKH, 6I/IOI/IH(1)OpMaTI/IKI/I; PpoJib U
MECTO OHOTEXHOJIOIUI B OHOIKOHOMHKE.




1 OHOMETUIHHCKUX
MPOU3BOJICTB, TEHHOU
HUHKEHEPHUH,
HaHOOMOTEXHOJIOTHH,
MOJIEKYJISIPHOTO
MOJIETUPOBAHMS

YMeTh: OpPUCHTHUPOBATHCS B COBPEMCHHBIX HAINPABIICHHIX
OHMOJIOTMYECKUX TEXHOJOTH, COBPEMEHHBIX METOJIaX PaOOThI
¢ OHOJIOTHYECKUMHU OOBEKTAMHU, CTPATETHH COBPEMEHHOIO
KOHCTPYHUPOBAHUSI TMPOAYLIEHTOB, OOECIHEYCHUs] YCIOBHii
aCCNTUYECKOTO MPOBEICHH OMOTEXHOJIOTHYECKOTO mpoliecca
U TOJYYCHHUS ICNICBBIX IPOIYKTOB; OMHUCHIBATH BaKHOCTH
OMOTEXHOJIOTHYCCKHX MPOIECCOB U POJIb OMOKOHOMHKH.
Baamers: 6a30B0ii TEPMHUHOJIOTHEH TUCIUTUTAHBL, SHAHUSIMH O
peanu3alyu TeHEeTHYeCKOW HH(GOPMAIMM M BO3MOXKHOCTSX
TeHeTUYECKUX TEXHOJIOTHIT; aHaIM3a PhIHKA U Iy Teil pa3BUTHUSI
OHMO3KOHOMHKH.

HJIK o 5.2 3Hatb: OCHOBHI TeHETHICCKON MOIUPHUKAINN OHOOOBEKTOB
Ymeer OLICHNUBATh U | u OOWIyI0 CTpaTeTHi0 KOHCTPYHWPOBAHUS IPOMBIIUICHHBIX
MIPOTHO3UPOBATH IITaMMOB-TIPOJYIICHTOB; OOIINE MPHHIMIEI OCYIIECTBICHUS
MIEPCIIEKTHBHOCTD O00BEKTOB | OMOTEXHOIOTHIECKHX IPOIIECCOB, OCHOBHOE 000pYIOBaHUE U
cBoeit npodeCcCHOHANBHON | TEXHUKY  KYJbTHBUPOBAHUS  NPOAYLEHTOB,  IIOJYyYCHUS
JEATEILHOCTH JUISL | KOHEYHOTO  TPOAYKTa; HampaBjJeHUss M TPUMEpEI
OMOTEXHOJIOTUUECKUX UCIIONIb30BaHMUsl OHOTEXHOJNOTMH B PA3IMYHBIX OTPACIX;
TIPOMU3BOJICTB. HarpaBJIeHUs Pa3BUTHs OTpacieil 0M03KOHOMHUKH.
YMerh: TBOPYECKU MMPpUMCHATH TOJIYUCHHBIC 3HaAHUA
COBEpLICHCTBOBAHUS OMOTEXHOJIOTHYECKOTO TIpolecca ¢
LENbI0  TOMYYEHHUs  BBICOKOKAYECTBEHHOTO  KOHEYHOTO
MPOXYKTa W BBINOIHATH COJECP)KATEIbHYI0 HHTEPIPETAIHIO
PE3yNbTaTOB;
Baagerb:  HaBbIKAaMM ~ aHaMM3a  OMOTEXHOJIOTHYECKOTO
mpomecca,  crmocodaMM M CpPEACTBAMHM  ITOJYYEHHS
61000BEKTOB-TIPOYIIEHTOB, METOJJaMH UX KyJIbTUBHUPOBAHUSA
U NOJIYYEHUs] LIETIEBOI0 IPOAYKTA
WK onx 5.3 3HaTh: BaxKHEHIME OHOTEXHOJOTHYECKHE TPOU3BOJICTBA,

Buageer npuemaMu onpeeneHus
OHOJIOTMYECKON  0e30MacHOCTH
MPOAYKIIUH OMOTEXHOJIOTUICCKUX
nu 6I/IOMCI[I/II_[I/IHCKI/IX HpOI/IBBOI[CTB.

OCHOBHBIC q)aKTOpI)I, BJIMAKOIINUC HaA BBIXOJ, KadyCCTBO
LIEJIEBOTO IpOJyKTa, 6e30macHOCTh MPOAYKITHH
OHMOTEXHOJOTMYECKUX U 6I/IOMCHI/IHI/IHCKHX IIPOU3BOACTB.
¥YMeTb: O00OCHOBBIBAaTH 11€J€CO00Pa3HOCTh MPHMEHEHHS
OMOTEXHOJIOTUIECKUX MIPOIIECCOB u OILIEHUBATh
6100e30IMacHOCTh  HPOJAYKTOB ~ OHMOTEXHOJNOTHMYECKHX |
OMOMENITMHCKUX TTPOU3BO/ICTB,;

Baagerb: HaBBIKAMH CaMOCTOSITENBHOTO ITONCKA, 00pabOTKH,
aHaJIM3a HAayYHO-METOINYECKOH, CIIPAaBOYHOM JIMTEpaTyphl U

OCHOBHOI HOPMAaTMBHOW JOKYMEHTAallU{, OIPEIEIAIOIIEH
OpTaHM3aIMIO U 0e30MacCHOCTh OMOTEXHOJIOTHYECKUX padorT.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHbI

O0BbeM TUCHHUILINHBI cCOCTaBJAeT 4 3adeTHBIX equHULBI, 144 yaca, B TOM 4yuciae 26 4acoB Ha DK3aMeH.
W3 HuX peanusyercsi ¢ UCIOJIb30BaHUEM JICKTPOHHOTO OOYyUeHHs U TMCTAHIIMOHHBIX 00pa30BaTeNbHBIX TexHOJorui He Menee 20% 4vacoB ot
ayJTUTOPHOM PadOTHI

(I)opMa l'IpOMC)KyTO'lHOﬁ aTrTreCTalum: 3K3aMeEH.

4.1 Couepmaﬂne AUCHUILIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKasaHUEM BHI0OB y‘-leﬁHI)IX 3aHATHII M OTBEJEHHOI0 HAa HHUX
KOoJIN4YeCTBaA aKaAeMHUYIECCKHUX YaCcoB

Ne | Paznen nucuMmimHbl/Tema Bunbl yaeOHOM paboTHI, ®Dopma TEeKyLIero
n/ = BKIJIIOYAsi CAMOCTOSTEIIbHYIO pa00Ty 00ydaronuxcs, KOHTPOJISA
H ) MPAKTUYECKYIO MOATOTOBKY U TPYJAOEMKOCTh ycneBaemocTu/
= E (B wacax) ®opma
B e MPOMEKYTOUYHOM
§ ? KonraktHas pa60Ta npernoaaBareiida € = aTrecTanMu
= t? O0yHarOIMMUCS E (o cemecTpam)
<
s | is g
Q = R
ol & = 2 K S =
51 T » 2 | Jleknua | Cemunap/ OHCYJIbTAUMS 55
2 e s 2 IpakTHYECKOE, S
5| 3 g = JadopaTopHoe < =
o R = 3aHsTHE/ O
1 2 3 4 5 6 7 8 10
1| Tema 1. CoBpemeHHasi OMOTEXHOJIOTHS, Kak Hayka H 7 6 2 5 2 VYeTHBIH onpoc, ToKIaa-
OoTpaciib IIPOU3BOACTBA IIPE3EHTALML
2 | Tema2.BrnO0GBEKTHI u CIIoCcO0BI ux YCTHEIH OTIPOC, NOKNAA-
7 12 4 4 4 Npe3eHTaIuns
COBEPILICHCTBOBAHUS
3 | Tema3.06mm@s XapaKTEPUCTHKA GHOTEXHONOTHIECKHX YCTHEIH OTIPOC, NOKNAA-
7 13 4 4 5 Npe3eHTaIuns
IMponeccoB
4 VYcTHBIN onpoc, AOKIaI-
Tema 4. buonHtycTpusi pepMEHTOB 7 11 4 4 3 Poc, ZoKax
Ipe3eHTaus




S | Tema 5. MHUKpOOHMOTEXHOIOTHUS YcTHEI 0mpoc, 10K
7 16 6 6 4 Tpe3eHTalus
o YceTHBIN ompoc, JoKIaz-
6 Tema 6. OcHOBBI OMOTEXHOIOTHU PACTCHUM 7 12 4 4 4 Poc, AoKTan
Tpe3eHTaIus
7 YcTHBIHN ompoc, TOoKITaa-
Tema7. OCHOBBI OMOTEXHOJIOTHH KUBOTHBIX 7 12 4 4 4 Poc, AoKTan
Mpe3eHTalus
8 | Tema 8. Pomp OHOTEXHONOrMH B  yJIydIICHHH Y CTHEIH OTpOC, NOKNAA-
. 7 13 4 4 Hpe3eHTalMs
3KOJIOTUYECKOU CUTYaLluU
9 | Tema 9. HaHOGHOTEXHOIOTHH - HOBBIH 3Tall Pa3BHTHS Y CTHEIH OTIPOC, NOKNAZ-
6 o 7 12 4 4 4 Mpe3eHTalus,
HOJIOTIECKON HayKn KOHTPOJIBHBIE BOIIPOCHI,
TECThI
4.2 TlnaH BHeayIUTOPHOI cCaMOCTOSAITEJIbHOI PadoThl 00yUYalOIIMXCS 10 AUCHUILJINHE
CaMocCTOsITeNIbHAS pPa00Ta 00YYArOIIMXCS Y4eOHO-METOIUIECKOE
OrneHouHOE obecrieueHre
Cemectp Ha3Banwue pazzaena, Tembl . Cpoku  |TpymoeMKoCTh H o
Buj camocTosTenbHOM paboTh CpEeICTBO CaMOCTOSITENTFHON
BBITIOJTHEHUS (uac.)
paboThI
N Pazgen 5 a-r
! N VYerHblid  ompoc, A
Tema 1. CoBpemeHHast OMOTEXHOJOTHS, Kak|/3yuenue yueOHOrO Marephana, peKOMEHIyeMO 1-2 5 [
JIUTEPATYPhl, HHTCPHET-UCTOYHUKOB, ITIOJATOTOBKA K
HayKa U OTpaciib IIPOU3BOICTBA PpaTypel, p , 101 npe3eHTAIHS
MIPAKTUYECKOMY 3aHATHUIO
7 Tema 2. BHOOGBEKTEI M CIOCOGEI MX W3ydyenue ydeGHOro marepuaia PEeKOMEHIyeMOM YceTHbll onpoc, -« -
JINTEPATYPBI, UHTEPHET-UCTOYHUKOB, [IOATOTOBKA K 34 4 JOKJIaI-
COBCPIICHCTBOBAH M IIPAKTUYECKOMY 3aHATHUIO. NIPE3CHTALNS
7 VCTHBIH onpoc T«
Tema3.0O0mas XapaKTEPUCTHUKA|I3yuerne y4eOHOrO Marepuaia PEeKOMEHIyeMOH 5-6 5 oKIa ’
6I/IOTCXHOHOFH“ICCKI/IX IIpO1ECCCOB JIUTEPATYPBI, HHTEPHET-UCTOYHUKOB, ITOATOTOBKA K npeseHTaLUA
IMPAKTUICCKOMY 3aHATUIO.
7 N3zyuenne JIEKIIOHHOT'O Mmarepuana . -« -
. YcerHplld  ompoc
Tema 4. BuonHaycTpHst hepMEHTOB PEKOMEH TyeMO JIUTEPaTypHI, MHTEPHET- 7.8 3 oxna poc,
HNCTOYHHUKOB, IOAr0OTOBKA K MMPaKTUICCKOMY a A
Ipe3CcHTaAlUA

3aHATUIO.




CamocrosTenpHas padoTta 00yyaromumxcs

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

OnenouHoe oOecrieyeHue
Cemectp HasBanue pa3znena, TeMbl . Cpoku  |TpymoeMKoOCTh .
Bun camocTosTenbHO# paboTh CpPEACTBO CaMOCTOSITENTEHON
BBITIOJTHEHUS (uac.)
paboThI
7 Tema 5. MUKpOOHOTEXHOJIOTHUS H3yuenune y4eOHOro marepuana pPeKOMEHIyeMOM VYl onpoc, -« -
JUTEPATypPhl, MHTEPHET-UCTOUHUKOB, oarotoBka k|  9-10 4 JOKJIaJ1-
[PAKTHYECKOMY 3aHATHUIO. [pe3eHTALHS
7 Wzyuenne y4yeOHOTO Marepualia peKOMEHayeMou YcerHbll onpoc, -« -
Tema 6. OcHOBBI GHOTEXHOJIOTUH PACTEHHH [TUTEPaTyphI, HHTEPHET-UCTOYHUKOB, moaroToBka k|  11-12 4 JIOKIIa -
[PAKTHYECKOMY 3aHATHUIO. [pe3eHTALHS
nu K 7 i -« -
7 TemaT. OCHOBEI 6roTexHomoryy| A3yieHHe y4eOHOro Marepuajia PeKOMEHIyeMOi VerHbiit  ompoc, «
JUTepaTyphl, MHTEPHET-UCTOYHUKOB, ToArotopka k|  13-14 4 NOKITa]-
KHBOTHBIX [PAaKTHYECKOMY 3aHATHUIO. [pe3eHTalHs
nu K 7 i -« -
7 Tema 8. Pons GuHoTexHomormm p|A3YdcHue y4eOHOro Marepuajia PeKOMEHIyeMOi VCTHBIM ompoc, «
. JUTepaTyphl, MHTEPHET-UCTOYHUKOB, ToArotopka k| 15-16 5 JoKNIai-
YITYHIICHUHN SKOJOTHHCCKOM CUTYAIHN | yhakrygeckoMy 3aHATHIO. [pe3eHTalHs
7 T - «-
Tema 9. HaHOOMOTEXHOJIOTMH - HOBBIH W3yueHne yueGHOro MaTepuaja pPeKOMEHIyeMoi VerHbli onpoc,
9Tan pa3BUTHUS OMOIOTUYECKON HAYKU  |TuTepaTyphl, HHTEPHET-MCTOYHHKOB, ToaroToBka k|  17-18 4 JOKIa-
[PAKTHIECKOMY 3aHSATHIO. [pe3eHTaIHsA

OO6mui 00beM CaMOCTOATETHLHOM PabOThI O TUCIUILIMHE (Yac) — 35

N3 Hux o0BEM caMOCTOSATENbHOH pabOThI
JVCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (4ac) — 35

C HCIIOJIb30BAHUEM DJIEKTPOHHOTO OOYy4eHUs U




4.3 Copep:xaHnue y4eGHOro MaTepuaJia

Tema 1. CoBpeMeHHas1i OMOTEXHOJIOTHSI, KAK HAYKa M 0TPac/ib NPOU3BOACTBA
buorexHonorus Kkak MexoTpacieBas O0JIaCTh HAy4YHO-TEXHMUYECKOIO IIporpecca M paszen
npakTU4Yeckux 3HaHui. [IpakTHueckue 3aaun ONOTEXHOIOTUN U Ba)KHEHIIINE, HCTOPHUECKUE ITAIIbI €€
pa3BuTHs. OCHOBHBIC HAaIpaBiICHUS M IPUMEPhl MCIOJIB30BAaHUS OMOTEXHOJOIMH B PAa3JIMYHBIX
oTpaciiiX. YCJIOBUS NPUMEHEHHUSI U NEPCHEKTUBBI Pa3BUTUSA. PakTopbl, 00YCIOBMBILINME pa3BUTHE
COBPEMEHHOW OMOTEXHOJOTUU. DKOHOMUUYECKHE U KOMMEPYECKHUE aCIeKThl OMOTEXHOIOTUU. 3aauu U
e 6M03KOHOMUKH. OCHOBHBIE OTPACIH OMOPKOHOMHKH M UX pa3BuUTHE. BO3MOXXHOCTH M MMOTEHIIUAI
pa3BuTHs 0MO’KOHOMHUKM B Poccuu. Ponb m Mecto OnorexHonoruii B GMO3KOHOMHUKE, BHEJPEHUE B
IIPOMBILLIICHHOCTb.

Tema 2. BH000BEKTHI H CIIOCOOBI UX COBCPUHICHCTBOBAHUSA

[Tonsitne «6mo000BEKTY. ITondop 1 TPeOOBaHKS K OOBEKTaM JTsi OMOTEXHOIOTMYeCKHX TIporieccoB. OTOOP
U MOAW(UKAIKSA TMPOMBIIUICHHBIX I[MTAMMOB-TIPOAYIIEHTOB. (COBEpIICHCTBOBAaHUE OMOOOBEKTOB
METoJlaMu MyTareHeza u cenekiuu. CoBEepIICHCTBOBaHHE OHOOOBEKTOB METOJaMH KIETOYHOU
umxkeHepuu. Co3ganne OMOOOBEKTOB METOJAMH T'e€HETHYeCKOH WHXeHepuu. OOmas crparerus
KOHCTPYHPOBAHUS IITAMMOB-TIPOJIYIIEHTOB (JEPMEHTOB U MPUMEPHI CO3AAHUS IITAMMOB-TIPOAYIICHTOB
(bepMeHTOB.

Pabora co mrammamu. [lpencraBienue o moAroToBKE MOCEBHOTO MaTepuaia, My3eu mTaMMOB
Ha TPOMBINUICHHBIX MPEANPUATUSX. [laTeHTOBaHWE MTAaMMOB U WX JICIOHHPOBAHHWE B
YIOJIHOMOYEHHBIX KoJutekuusix. Llenp u 3amaun. Cytb mponenypsl. Tpu dopmbl genoHupoBaHus -
0COOEHHOCTH UCIIOJIb30BAHHUS.

Xpanenue OMOOOBEKTOB: METOMBI M YCJIOBUSA XpaHeHHus. KpuocoxpaHeHue OHOIOrHMYECKOTO
Matepuana. KpuonporekTopsl. [IpuHIWOBI pa3MOpakMBaHWS — KJICTOYHBIX KYJIbTYyp. baHKH
OMOJIOTHYECKUX 00pa3IOB M TEHETUYECKOT0 MaTeprala.

[TaTeHTOBaHME MITAMMOB U MX JICTIOHUPOBAHUE B YITOJITHOMOUEHHBIX KOJUTeKIHsX. [lenb, 3anaun,

CYThb NPOLIEAYPBI.
Tema 3. O0masi xapakTepucTHKAa OMOTEXHOJIOTHYECKUX PO ECCOB

[Tonsatne Mmerabonu3Ma € TOYKHM 3PEHUS HMCTOYHMKA COCIUHEHUH C BBICOKMM pPBIHOYHBIM
noreHuuaioM. Bpibop neneBoro mnpoaykra. I[lepBuunble u BTOpuuHble MeTabonuThl. OOmiee
NpEJCTaBIeHUEe O BCEeH Iernoyke OMOTEXHOJOrMYecKoro Impouecca. [IpuHIMONATBHBIE CXEMBI
OMOTEXHOJIOTMUECKUX TMpoueccoB. OmnucaHue HEOOXOAUMOro 00O0pYyAOBaHMS MJsi IPOU3BOJICTBA
O6uonpenapaTtoB. IloTeHunan nepepabOTKM OTEYECTBEHHOT'O CHIPhS, XapaKTEPUCTUKA BaXKHEUIIMX
rpynn cyoCcTpaToB, MCHOIb3YeMbIX B OHOTexHONOruH. CocTaBieHHE PELENnTyp MUTATEIbHBIX Cpell.
Cpenpl a1 BIpallliBaHMs KIETOK pAacTE€HHH, >KMBOTHBIX, MHMKpoopraHusmoB. OOe33apaxuBaHue
nuTaTenbHbIX  cpeA.  KynbTuBupoBaHMe OMOOOBEKTOB M ammaparypa JUlsl  pealu3aluu
OMOTEXHOJIOrHYEeCKHX IporeccoB. CrocoOb! KyJlIbTUBUPOBAaHUS 6M000bEKTOB. [IpuHIMNIbI AelicTBUS 1
KOHCTpYKLUHU (pepmeHTepoB. ['epmeTnzanus u crepuinsanus oobopynoBanusi. CUCTeMbI TOJTOTOBKU U
OYMCTKH BO3/1yXa, TEMJI000MEHA, EpeMEIINBAaHUs U a3palluy, NEHOTallleHUs], CTepUIIM3allii, KOHTPOJIS
n ynpasineHusa. CpaBHUTENbHAas OIEHKA IEPHUOJUYECKOIO0 U HENPEPHIBHOTO KYJIbTUBUPOBAHUS
MHUKPOOpranu3MoB. OCOOEHHOCTH KYyIbTUBUPOBAHUS PACTUTENBHBIX KI€TOK. CIOCOObI BhIpaIlMBaHUS
KJIETOK ’KMBOTHBIX. KyJIbTHBHpOBaHNE KIETOK HACEKOMBIX.

Briaenenue n ouncTka GMOTEXHOJOTHYECKUX MPOIYKTOB - METOBI M XapaKTepHbIE 0COOEHHOCTH.

[lonmyyeHun TOTOBBIX TMpemnapaTuBHBIX (opM. MeToabl KOHTPOJIS M KPUTEPUU OLEHKU
3¢ (HEeKTUBHOCTH OMOTEXHOJIOTUYECKUX MPOLIECCOB.

[lonatue pernamenta. OcobeHHOCTH JAOOPATOPHOIO M MPOMBIIIJIEHHOTO PErJIaMeHTa.
Tpyanoctu MaciuTabupoBaHus — MyTh OT JA0OPATOPHOTO A0 IPOMBIIIIEHHOTO PErJIaMeHTa.



Tema 4. buounaycrpusi pepMeHTOB

Nctounuku hepmeHTOB. DEpMEHTHI )KUBOTHOTO M PACTUTEIHHOTO MTPOUCXOXKACHUS. MUKPOOHBIE
dbepmentHbie mpenapaTbl. (OCHOBHBIE TEXHOJOTHYECKHE ATamlbl IMPOU3BOACTBA (PEPMEHTHBIX
IIpenapaToB.

Oco0eHHOCTH MOMYYeHHs IIPENapaToB C ONpeAesieHHbIM cocTaBoM (epmeHToB. KommiekcHbie
dbepmentHbie npenaparsl (MOK) u ux ucrnonbp3oBanne. DepMEeHTaTUBHOE TIPEBPAIICHUE [IEJUTIOIO3H B
caxapa.

NmMmobunm3oBanHbie hepMeHThl. HocuTenu u MeTosl uMmMoOun3anuu ¢pepmenToB. CBoicTBa
MMMOOUITN30BaHHBIX (hepMeHTOB. MIMMoOMIM30BaHHbIE MOIM(EpMEHTHBIE CUCTEMBI. broTexHoIorny,
OCHOBaHHBIC Ha UCTOJIH30BAHUN KMMOOWIN30BAHHBIX (DEPMEHTOB. BUOCEHCOPHI ¥ OMOYHIIHI.

Tema 5. MukpoOMOTEeXHOJIOT U

TunoBas cxema MHKPOOMOJIOTMYECKOro MpPou3BOACTBA. (OCHOBHBIE CTagUH IPOU3BOJICTBA
MIPOYKTOB MUKPOOHOTO CHHTE3a. BHOTEXHOIOTHSI MOTYICHUS IEPBUYHBIX (AMHHOKHCIIOT, BUTAMUHOB,
OpPraHUYECKUX KUCIIOT) U BTOPUYHBIX META00IUTOB (AHTHOMOTHUKOB, CTEPOHJIOB).

[Tonmy4yenue npoaykToB OposkeHust. ITHTEeHCHBHBIE TEXHOJIOTUU TOJTYYEHHUS 3TaHOJIA.

Hcnonp30BaHne MHUKPOOPTaHU3MOB JJsi moiydeHust Oenka. [lomydeHue monucaxapuios.
buononumeps! u OnolIABBEI.

OcoOeHHOCTH MPOU3BOJICTBA BaKIIMH, OakTeprnodaros, Te4eOHBIX OaKTEPUIMHBIX MpPEnaparos,

CpPE/CTB 3alIUThl PACTEHUH, MUKPOOHBIX 3eMJICyI00pPHUTEIBHBIX IPenapaToB.

Tema 6. OcHOBBI OMOTEXHOJIOTMH PACTEHU I

Wctopust pa3Butus MeToAa KIETOYHOM U TKAHEBOM WHXKEHepuu pacTeHuil. OCHOBHbBIE
HampaBlieHUs1 KJIeTOUHON umxeHepuu. Jlemuddepenuuanuss — ocHoBa (HOPMUPOBAHUS KIETOUYHBIX
KYJIbTYp PaCTECHUM.

Kannycorenes kak OCHOBa CO3[aHUs KJIETOYHBIX KyJibTyp. KamtycHble KyJabTypbl pacTeHUi
CycrneH3uOHHbIE KYJIbTYphl U YCIOBHS X KYJIbTUBUPOBAHUS.

N3onupoBaHHble MPOTOIIACTHL. BHOTEXHOJOTMHM HA OCHOBE HM30JIMPOBAHHBIX IPOTOILIACTOB.
Meroas! ciusHUSA, KyJIbTUBHUPOBAHUS IIPOTOILUIACTOB. PereHepanus KIETOK, KJIETOYHBIX KYJIbTYp M
pacteHuil u3 mnporomiacToB. MopdoreHes B KIETOYHBIX KyJlbTypax pacTeHuil. KionanbHoe
MUKpPOpPa3MHOXKEHHE PACTeHHH U €ro MpakTUYeCKOoe NpHUMEHEHUEe. ATpOTeXHMUYECKOEe NMPUMEHEHHE
KJIIETOYHBIX KYJIBTYp pacTeHHid. IIpHHUUIBI CO3MaHMA AaCCOLMALMKM KIETOK BBICIIUX PAaCTEHUU C
MUKpPOOPTraHW3MaMH Kak crnoco0 Mojaudukanuu pacTUTeabHOW KieTku. [lonyueHue coequHeHHi
BTOPUYHOTO MeTa00IU3Ma, CHHTE3UPYIOLIUXCS B KIETKAX BBICIINX PACTEHUM.

KieTounble TEXHOJIOTHMU B CO3JaHUM T€HETHMUYECKOIO Pa3HOOOpas3usi M LIEHHBIX JUISl CEeNeKLIUU
ucxoaHblx (opM. CTaOMIBHOCT M BapHa0ENbHOCTh TI'€HOMa PACTUTENbHBIX KIETOK in Vitro.
Coxpanenue in vitro reHodoH/1a B KOJJIEKIIMOHHBIX IIEHTPaX.

Hcropus mosydeHUss TPaHCTEHHBIX PACTEHUH. METOAbl IOJy4EeHHs TPAHCTEHHBIX PAaCTEHHM.
[Ipsimble METO/BI MOJyUYEHUsI TPAHCTEHHBIX pacTeHUi. BekTopsl 1is reHeTnyeckoil TpaHchopMaluu
pactenuii. Vcronp30BaHue CENEKTUBHBIX MapKEpPOB U PEMOPTEPHBIX reHoB. (O0nacTu MpUMEHEHUs
TPAHCI€HHBIX pacTeHui. [lonmydeHue KadyeCTBEHHO HOBBIX MNPOAYKTOB HAa OCHOBE TPAHCIEHHBIX
pactenuil. Merabonnyeckas HHXEHEpHUs HA OCHOBE TPAHCTEHHBIX TEXHOIOTUN. TpaHCreHHbIE pacTeHHs
— MPOJYLEHTHI (hapmarieBTHUECKUX O€IKOB, BaKIMH, aHTUTEN. buoaerpanupyemble maTepuanbl Ha
OCHOBE TpaHCTEHHBIX pacTeHU. [loTeHIanpHbIe TPOOIEeMbl UCIIOIB30BAaHHSI TPAHCTEHHBIX PACTEHUIN
U IIyTH UX PEIICHMUS.

I'enomnoe penaktuposanue pacrenuii. Cuctema CRISPR—Cas 17151 monyueHus neneBbiX MyTalnii
B Pa3JINYHBIX PACTUTENBHBIX OPraHU3MaX.

MonekyJIIpHO-TEHETUUECKUE MapKepbl, METOABI CO3JaHHUS TEHETUYECKUX MapKepoB U
O0COOCHHOCTH NMPHUMEHEHHUs T'eHEeTHYEeCKHX MapKepoB. [IpuMepsl MpUMEHEHHUs] METOJI0B MapKepHOH U
T€HOMHOMW CEJIEKIIUY PACTEHUN.



Tema 7. OcHOBBI OMOTEXHOJOTHH KHBOTHBIX

BI/IOTGXHOHOFI/IH B JXUBOTHOBOACTBC. HOHHTI/IG TCHECTUYCCKUX peCprOB. CTaTyC TCHCTUUYCCKUX
pecypcoB KUBOTHBIX. KpUTepruu OIEHKH COCTOSHUS M€HETHYECKHUX PECYPCOB. METOIbI M MOIXObI K
COXPAHEHHUIO T€HETUYECKUX PECYPCOB )KUBOTHBIX.

HckyccTBeHHOE OCEMEHEHUE U KPUKOHCEpBaIus ceMeHn. KprnokoHcepBalusl U TpaHCIIaHTAIluN
sMOproHOB. TpaHcmaHTanusi SMOPHOHOB CEIIbCKOXO3SHCTBEHHBIX JKUBOTHBIX W €€ pOJIb B
TEHETHYECKOM TIpOorpecce B KUBOTHOBOJACTBE. KylbTHBHpOBaHHE in Vitro AMOPHOHOB >KHBOTHBIX.
Me:xBUI0BbIE IE€pecakd HSMOPUOHOB M IONYYEHME XUMEPHBIX JKUBOTHBIX. ['eHeTnueckoe
KJIOHHPOBAHUE JKUBOTHBIX. METO/IbI KIIOHUPOBAHUS, IEPCIICKTUBBI HCTOb30BaHusa. ' MO-opraHu3mbl
B arpoNpOMBIIIIEHHOM IPOU3BOACTBE. Mapk€p-HanpaBicHHass CEICKLUHUs B JKUBOTHOBOJACTBE U
ntuneBojicTBe. ['eHomMHas cenekums. baspl JaHHBIX MO MapkEpaM NPOAYKTUBHOCTH W Te€HOMam
CEJIbCKOXO35MICTBEHHBIX JKUBOTHBIX. [ €eHOMHOE peakTUpOBaHUE y KUBOTHBIX. [IprMepsl ycremHoro
MIPUMEHEHHUSI TPAHCTeHE3a U TCHOMHOT'O PEJaKTUPOBAHUS Y )KUBOTHBIX.

BO3MO)KHOCTI/I nu HepCHeKTI/IBBI HUCIIOJIB30BAHUS KJICTOK U KIICTOYHBIX CprKTyp pa3J'II/I‘-IHBIX
TKaHel. MexaHu3M chusHus KieTok [lonydeHwe romo, rerepo W CHHKAPUOTHYECKUX THOPHIOB.
I'u6punomer. [lonydyenue u mpuMeHEeHHE MOHOKIOHABHBIX aHTHTE.

[IpumeHeHre KyabTyp KIETOK MIEKOMHUTAIIIMX B HMMMyHOOHoTexHonoruu. IIpumeHnenue
KYJIbTYp KJIETOK MJICKOIIMTAIOIIMX B KJIETOYHOW Tepanuu. KynbTypbl TKaHEW B TPaHCIUIAHTOJIOTHH.
[IpumeneHune KynbTyp KIETOK MIIEKONUTAIOMIMX B TKaHeBoi wumkeHepun. Co3naHue OaHka
TPAHCIIAHTUPYEMBIX KYJIBTYP TKaHEH.

CtBoJIoBBIE KJIIETKH. OCOOECHHOCTH CTBOJIOBBIX KJIETOK, CBOMCTBA CTBOJOBBIX KJIETOK, THIIBI
CTBOJIOBBIX KJICTOK. HpI/IMeHeHI/Ie CTBOJIOBBIX KJICTOK B OTIACJIBHBIX 0611acmx MCIHUIIUHBI.

Peanuzanus HaydHOrO MpoekTa «I eHOM YeloBeKay.

Tema 8. Posib OMOTEXHOJIOTHM B yJIyYIIEHUH IKOJIOTHYECKOH CUTYalH

AKXTyanbpHBIE 9KOJIOTHYECKHE MPOoOIeMbl. BHOTEXHOMOT I Kak crioco0 BIHMSIHHUSA Ha aKTyallbHbIC
npobnemsl skosiorud.  OrmpenesneHue yCTOMYMBOIO Ppa3BUTUS M OPraHUMYECKOW MPOJYKIMH.
Copepxanue abopeBuatypsl ESG. MHaukaTopsl ycTounBOro passutus. HannoHanbHble IPOEKTHl U
IIEPCIIEKTUBBl JanpHeHmero BHeApeHus npuHuunoB ESG. Opranuueckas NpoAyKUus - CyTb,
pacrpeiesieHue.

bezonacHOCTh OMOTEXHOJIOTMYECKOIO IMPOU3BOACTBA JUIS 4YEJIOBEKAa M OKpYXKarolled CpeJbl.
MexnyHaponHas 3akoHojaTenbHast 0a3a 1o OmoOezomacHocTH. 3akoHojaTenbHas 0aza Poccum mo
6unobe3onacHoCTH U ee peanu3anus. Cucrema KOHTpoJIs Onosorudeckoit 6esonacHoctu. Ilpenckasanue
HEraTUBHBIX TEXHOTC€HHBIX CLIEHAPHEB U BO3MOXKHBIN CIIEHAPUI UX MPEIOTBPALICHHUS.

OCHOBHBIE TPOLIECCHI, JEKAIINE B OCHOBE OMOJIOTMYECKUX METOJOB a’poOHON M aHa’poOHOU
OYHUCTKHU CTOYHBIX BOJ. [IpuMepsl COBpeMEHHBIX TEXHOIOIMH OJTHOW OMOIOrMYECKO OUUCTKH CTOKOB.
[TpuMeHeHne OMOTEXHOJIOTHYECKUX METOAOB Ul OUUCTKU ra30-BO3IYIIHBIX BHIOPOCOB U JeTpajalliu
He(TAHBIX 3arps3HeHui. CucreMa OMOKATAIMTUYECKOIO MPOM3BOJACTBA BOJOpOAa. buopemennanus
MIOYB U BOJIOEMOB, 3arpsi3HEHHBIX HEPTHIO U HEPTENPOYKTAMH, TSHKEITBIMU METaJlJIaMU, FepOUIIMIaMH,
MECTUIMIaMU U JIPYTMMH BBICOKOTOKCHUYHBIMH COEIMHEHHMSIMH aHTPOIOT€HHON MpHUpOjabl. MeToibl
00pb0BI € 3arps3HEHUEM IUIacTUKOM. KoMmmocTupoBaHue, MHIIEBBIX OTXOJOB M arpoOTXOOB.
[Tonyyenne OMOTOIIIMBA M3 OPraHUYECKOro Chipbsi. CuctemMa OHMOKAaTaIUTUYECKOTO MPOM3BOJACTBA
BOZIOpOJA

buorunpomerannypruss W ee IpeuMyliecTBa i MepepabOTKU KOHKPETHBIX THUIIOB
MHUHEPAJIbHOTO ChIpbs. OCHOBHBIE MPOLIECCHI, JIEkKAIUE B OCHOBE OMOT€0TEXHOJIOTHUECKOTO MOTYUEHUS
MeTaJJIOB. BUOTEXHONOrMH MOJIydeHUs METAJIJIOB M3 PYJ U OCHOBHBIE TE€XHOJIOTHMUYECKHE MPOLECCHI
(ky4HO€, peakTopHOe OMooKucieHue). IlepcrekTrBHbIe TEXHOIOTHH MOJTyYEHHsI METAJIIOB U3 PY/I.

Tema 9. HaHOOMOTEXHOJIOT UM - HOBBIH 3TaNl Pa3BUTHA OMOJIOTHYECKON HAYKH

OO6mwme TpeACTaBICHUS O HAHOOOBEKTAX M HAHOTEXHOJOTHSAX. VICTOpUS BO3HUKHOBEHUS
HAaHOTEXHOJOTMU. bBHOMaKpOMOJIEKYJIbI KaK COCTaBJISIIOIINE HAaHOMHPA. HaHOTEXHOI0THH B MEAULIMHE
u  Ouomormu. Hanomarepmwanbl. buomenunuHckue  HaHOMaTepuaibl.  HaHOTOKCHKOIOTHSI.



Hanob6mocencopuka.
HanorexHomorun u 6I/IOMI/IMGTI/IKa.

Hano6uomoTtopsl.

PazButue

HanopoGoThI.
HAHOOMOTEXHOJIOTUH U

HanorexHonmoruuu Ha OCHOBE BHUPYCOB.
BO3MOJKHBIE  PHUCKHU.

buonorunueckasg 0e30macHOCTh HaHOKOHCTPYKHI/Iﬁ M HaHoTeXHOJIornH. OCOOECHHOCTH BIIMSHUS
HAaHOYAaCTHUIl HA )XUBBIC OPpraHU3MBlI.

4.3.1 TlepeyeHb CEMUHAPCKUX, MPAKTHYECKHX 3aHSITHI 1 J1a0OpaTOPHBIX padoT

Ne Ne pazpaena u Tembl HaumenoBanue TpynoemMKocTh OreHOYHEIE dopMupyemble

1/ CEMHHApOB, (dac.) cpencTBa KOMTIICTCHITHH

H MPAKTHYECKUX U Bcero | U3 Hux (MHIUKATOPBI)

1a60paTOPHBIX PA0OT | YacoB | MPaKTHY
eckas
IIOJITOTO
BKa

1 2 3 4 5 6 7

1| Tema 1. CospemenHnas | CoBpeMeHHAs V CTHBIH OMK-5 A/IK onrsa
OHMOTEXHOJIOT U, Kak | OMOTEXHOJIOTHs, Kak 2 onpoc,

HayKa u oTpaciib | HaykKa W OTpPacib AOKIan-
IIPOU3BOJCTBA MPOU3BOJICTBA HPE3CHTAINA

2 | Tema2.Buo0GBEKTHI 1 | BuooGbekThI u Yl OIK-5 HJIK oms:
CcrocoGb! X | CIOCOOBI WX 4 Oorllg (;C’_ HAK ons2 HAK onss
COBEPIIICHCTBOBAHUS COBEPIIICHCTBOBAHUS sze[3 eHTEf[I_lI/I .

3 Tema3.O0mas OO6mas V CTHBIH 2H11(<-5 Hﬂg OZKS-l
XapaKTEPHCTHKA XapaKTEPUCTUKA 4 ompoc, WK oms2 MK ok
OMOTEXHOJIOTUIECKIX OMOTEXHOJIOTUYCCKH AOKIan-

IIPOLIECCOB X IIPOLECCOB IPE3CHTalNA

4 | Tema 4. buonnmycrtpus buounmycTpus YerHbli OIIK-5 MK onks

(bepMeHTOB (dbepMeHTOB 4 ompoc, HIIK onxs.2 UK onrs.3
JOKIa-
Ipe3CHTAA

5 | Tema 5. MUKpPOOHOTEXHOIIOT Yerabrii OIIK-5 A/IK onxs.1

MukpoOnoTeXHOIOT S us 6 ompoc, HIIK onxs.2 UK onxs.3
JOoKJIana-
Ipe3CcHTAlA

6 OCHOBEI YerHbi OIIK-5 UJIK omxs.a
Tema 6. OcHOBEI S — 4 orpoc, UK onxs.2 U1K onks3
OMOTEXHOJIOTUN PACTEHUIA . AOKIa-

paCTeHHH Ipe3CcHTAlA

7 YcrHbiit OIIK-5 UJIK onrs.1
Tema7. OcHOBBI OCHOBEI ompoc, HIIK onxs2 UIK ons 3
OMOTEXHOJIOTHH OMOTEXHOJIOTHH 4 JOKJIa1-

JKUBOTHBIX JKUBOTHBIX NPE3CHTAIN

8 | Tema 8. Ponb Pous OnoTexHoIOrNN V CTHBIH OIIK-5 AJIK onxs1
OMOTEXHOJIOTHUH B B VIIYUIICHUN 4 orpoc, HJIK onics.2 MAK onres3
YITy4qIIeHIH IKOJIOTHUYECKOM TOKTIa-
9KOJIOTHYECKOHN CUTyalluu | CUTyaluu IIPE3CHTAINA

9 TeMa 9 YcTHBIT OHK-S Hﬂ]( OITK5.1

} Oorpoc, Hﬂ[{ OI1K5.2 Hﬂ]( OJIK5.3
Hano6uorexnomnoruu - TOKIAz-
HOBBIW dTaIl pa3BUTHS OcHoBsI 4 npe3eHTalus
OMOJIOrn4ecKoi HayKH HaHOOHOTEXHONOTHN KoHTposbHble
BOIPOCHI,
TECThI




4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCUMbIX HA CAMOCTOAATEIbHOE U3Yy4YeHH e CTYAeHTaMu
B PaMKax camocTosiTebHoi padotsl (CPC)

Ne Tema 3ananue ®opmupye NAK
n/ mast
n KOMIIETEeH
nus
1. CoBpemeHHas GHOTEXHONOMMA, Kak 1. [ToaroroBka JOKJIA0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
2. IloaroToBka K yCTHOMY OIIpOCY
HayKa ¥ OTpacilb IPOU3BOACTBA
2. | Buoo6bekTsl M cnocobs:  mx | 1- 1IOArOTOBKa TOKIAIOB IO TEME OIIK-5 OIIK-5 U/IK onks.1
COBEpIICHCTBOBAHHS 2. IloaroToBka K yCTHOMY OIIpOCy UK onks.2 MK onks.3
o |00 oo | flormon omen e e | OIS ORCSI
" | OMOTEXHOJOTHIECKHX MPOIECCOB oA y y onpocy oG 2 1133
4. | buounnyctpust pepMeHTOB 1. IloaroToBKa AOKIAI0B MO TEME OIIK-5 OIK-5 UK onks.1
2. [MonroToBKa K yCTHOMY ONPOCY HJIK onks.2 MK onks 3
5. | MukpoOuoTexXHOIOTHS 1. IToaroroBka JOKJIAA0B IO TEME OIIK-5 OIIK-5 U/[K onks.1
2. IToaroToBKa K YCTHOMY OIPOCY UK onxs. UIK onks.a3
1. I[TogroToBka DOKIa[0B IO TEME OIIK-5 OIIK-5 U/[K onks.1
6. | OcHoBBI OMOTEXHONOTHH pacTeHuit | 2. [ToAroToBKa K yCTHOMY ONPOCY HJIK onxs.2 MK onks.s
7. 1. I[TogroToBka DOKIAa[0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
OCHOBBI OUOTEXHOJIOTHH JKUBOTHBIX 2. ToAroToBKa K YCTHOMY OIPOCY WK omes.2 MUK omcs
8. | Hano6HoTexXHOIOrHMH - HOBBIM 5Tan | 1- 1IOATOTOBKa JOKIAI0B IO TEME OIIK-5 OIIK-5 U/IK onks.i
Pa3BUTHUS OMOJIOTMYECKON HAYKH 2. IozroroBKa K yCTHOMY OHPOCY HJIK onxs.2 MIK onks3
9 Posnp OnoTexHoIOTHH B YIy4lIeHUNA é I_l{[OoHr:oTTOoB;I?aHEKE?)i(T)B(31(;;2\446 OIIK-5 Z,ZIZ]II(C B H’HZZ?ZK;'I
" | PKOJOTHYECKON CUTyaluu oﬁpocs P Y o 2 1133

4.4. MeTonnyeckne YKa3aHHs M0 OPraHU3aIUH CAMOCTOSITEIbHOI padoThl CTYI€HTOB
CamocTosTenbHast paboTa CTYAEHTOB MIpecIeayeT CIEAYIOLUe [eu:
® COBEpIIECHCTBOBAHKE HABBIKOB CAaMO0OOPa30BaTEIHLHOM PabOTHI KAk OCHOBHOTO MTYTH MOBBIIIICHUS

ypOBHs 00pa30BaHus;

e yraoyOJeHHe U paclIupeHne 3HaHUHU TI0 MIPeIMETYy.
[To mucruruinHe «bHOTEXHONOTHS» MpenaralTcs Cieayrmme (GopMbl CaMOCTOSTETHHOM
paboTHI:

a)

MIPEelyCMOTPEHHOT0 pabouel IporpaMmoi;

6)
B)
r)

MOATOTOBKA K KOHTPOJIbHOMY OIIPOCY Ha IMPAKTHYICCKUX 3aHATUAX
IMOATOTOBKA YCTHBIX JOKJIAJI0B C HpC3CHTaHI/ICI\/JI;
MMOATOTOBKA K TCCTUPOBAHUTO 110 OTACIIBHBIM pa3ciiaM OUCHHUIITIMHBL

VYrayOneHHbIN aHaIM3 HayYHO-METOAMYECKON JINTEpaTyphl U U3ydYeHHE Y4eOHOro marepuaia,

Iucomennvie pabomul. ]I CaMOCTOATENFHOTO H3Y4YEHHUS TEM PEKOMEHIYeTCsl HCIOIb30BaTh
OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEpaTypy, a TakKe HCTOYHMKH, HaWJCHHbIE INpPU MOMOIIU
MH(POPMAIIMOHHO-CIIPABOYHBIX U TIOMCKOBBIX. J[JIs1 3aKperyieHnss MaTepuaia peKOMEHIYETCs JeNlaTh
KpaTKHe KOHCIIEKTHI 110 TEME.

Yemuwiii 0oxnao — sto coobuienue B Teuenue 10-15 MuH, B KOTOpOM CTYJIEHT B IAKOHUYHOH hopme
JOJDKEH H3JI0KUTh MaTephall 10 COOTBETCTBYIOIIEH TeMe, MPUIEPKHUBAsCh CIEAYIONIEro IUIaHa:
BBEJICHHE, OCHOBHAs YacTb, 3aKiroueHue. [lokiaa compoBoOXkaaeTcs Npe3eHTaluei, oTpakaroliei
OCHOBHBIE TIOJIO)KEHHUSI TI0 COOTBETCTBYIOIIEH TeMe, BKJIFOYAIONICH HaTJISIHbIE MaTepUalbl (CXEMBI,
Tabmuipl, Goto u T.4.). [To OKOHYaHMU TOKIaga CTYACHTY 3aJ1al0T BOIPOCHI, KaK MPernoiaBaTellb, Tak U
CTY/ICHTBI, Ha KOTOPBIE TOKJIQTUUK JOJDKEH ATh CUYEPITHIBAIOIINE OTBETHI.

Kputepun onieHuBaHMs yCTHOTO JJOKJIAa:



- OneHka «OTIIMYHO». B JoKnane MOJHOCTBIO pacKpbITa TEMa, IPOAHATU3UPOBAHO COBPEMEHHOE
COCTOSIHUE BOIIPOCA; CTYACGHT CBOOOJHO BIAJEET MaTepuajoM, H3JaraeT ero JIOTUYHO,
MOCJIEZIOBATENbHO, JIAKOHUYHO, COOMIOass OCHOBHBIE TMpaBWia KylIbTypel peud. Jlokman
COIPOBOXKAACTCS INPE3CHTALMEN, KOTOpasi OTPa)kacT OCHOBHBIC IIOJIOKEHMs JOKJIa[a, MPE3CHTALMS
coCTaBJIeHa TPaMOTHO C COOTIOACHUEM O0IIUX TpeOOBaHMIA, TpaBuII PUGPTOBOrO 0hOPMIICHHUS, TOJaUN
rpaMuecKoro marepuana, UMEIOTCS CChUIKM Ha NpUBEICHHBIE (DOTO, PUCYHKH, CXEMBI U T.1.,
MPUBOJIUTCS CHUCOK MCHOJIb30BaHHOW JnuTeparyphl. llpu oOcyxneHuu [oKiana CTYIEHT JaeT
HCYEPIBIBAOLINE, API'YMEHTUPOBAHHBIC, KOPPEKTHBIE OTBETHI Ha BOIIPOCHI.

- Onenka «xopomoy». Tema packpsiTa, MPUBEIECHO JOCTATOYHOE KOJIWYECTBO MaTepHasa, HO IpU
9TOM MarTepuaj B HEIOCTATOYHOM CTEIEHU IPOAaHAIU3UpPOBaH aBTOPOM. lIpeseHTanus He B MIOJIHOMI
CTEIIEHH COOTBETCTBYET OOmMM TpeOoBaHusAM. OTBEThl CTYAEHTa HE Ha BCE BOIPOCHI SBISIOTCS
HCYEPIBIBAIOIIMMU U apTyMEHTHPOBAHHBIMH.

- OleHKa «yJOBJIETBOPUTEIBHO». TeMa pacKkpbiTa HE IOJIHO, MaTepuall IPUBEAEH KakK MpOCTast
KOHCTaTalust (akToB, HE MPOAHAIM3UPOBAH, CTYAEHT IIOKA3bIBACT ITOBEPXHOCTHBIC 3HAHMSL.
[Ipe3eHTanuss 4aCTUYHO COOTBETCTBYET YCTaHOBJIEHHBIM TpeOoBaHusAM. [Ipu oOcyxaeHun nokiaaa
CTYJIEHT HE BCErja JaeT NIPaBUIIbHbIC, MCUEPIIBIBAIOIINE OTBEThI HAa 331aBa€MbI€ BOIIPOCHI.

- OLeHKa «HEYJOBIETBOPUTEIHHO». Tema J0KIaaa He PacKpbITa, CKYAHBIH 00BEM MPUBEICHHBIX
MaTepHaJioB; Mpe3eHTanus 0TCyTCTBYeT. [Ipn 00Cy)IeHnH TOKIaa CTY/ICHT He JaeT OTBETHI WM OHU
HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

Pexomenoayuu no noocomoske npezenmayuu.

[IpesenTauun — cnoco0 TMpeAcTaBlieHUs HHPOpPMAIMKM, COUYeTaloONMii B cebe TeKCT,
THIEPTEKCTOBBIE CCBHUIKHM, KOMITBIOTEPHYIO aHHWMAIMIO, Tpa(uKu, BHICO, MY3BIKY M 3BYKOBOW P,
KOTOpbIE OpPraHU30BaHbl B €IMHYIO cpeny. lIpeseHTanus vMeeT CIOXKET, CUEHApud U CTPYKTYpY,
OpPTaHU30BaHHYIO sl ynoOHOro BocmpusATusi uHPopManuu. OTINYATENBHOW 0COOEHHOCTHIO
MIPE3CHTALINM SIBJIACTCA €€ MHTEPAKTHUBHOCTb, TO €CTh CO3JaBaeMasl JUIsl MOJIb30BaTEIsl BO3MOKHOCTh
B3aUMOJICYCTBUS YEPE3 DJIEMEHTHI YIIPABIICHUS.

[Ipe3eHTanusi Bcerma COCTOMT U3 JABYX OCHOBHBIX KOMIIOHEHTOB: HMH(OpMalMH, KOTOPYIO
BBICTYNAIOUINI XOUeT JOHECTU 0 ayAUTOPHUM, U MaHepbl u3noxeHus. Hanucanuplii Ha Oymare TeKCT
momoraer 0ojiee YeTKO U TOCIEA0BATENbHO U3JOXKUTh Martepuan. [IpeseHTanuu OOBIYHO AENalOT B
PowerPoint, B Impress, mu6o B Acrobat. XKenarenbHo npuaepKUBaThCS MPUHIINATIA: OJJMH CIIal] - OJTHA
MBbICIb. TUTYIBHBIA ClAlJ AOJDKEH COAEpXKaTb Ha3BaHMWE IPE3CHTAlMU, €€ aBTOPa, KOHTAKTHYIO
uH(popmanuto apropa. Ha BTopom cnaiizie 00bI4HO NpeCTaBIIEH IIJIaH PE3EHTall1, OCHOBHBIE Pa3/eibl
WJIHA BOIPOCHI, KOTOpBIE OyAyT paccMOTpeHbl. OcTaibHbIE CIai bl HY’)KHO CTPOUTb 110 MOJAEIH: T€3UC -
apryMeHThI — BBIBOJI. BBIBO/IBI BCeryia TOJKHO OBITh JIaHbI SICHO U JJAKOHUYHO Ha OTAEJILHOM craiize.
[Ipennocnenuuii cnaiin nomkeH coaep)kaTh HHGOpMaio 00 HCIOJb30BaHHBIX MCTOYHHMKAX
TUTEpaTyphl, HHTEPHET-pecypceax. [locneaHuit cnaiy MOXET MOBTOPSATh TUTYJIBHBIN C JT00aBICHUEM
¢bpa3bl «Criacubo 3a BHUMaHKE! »

Ha cnaiigpl 1OomKHBI IONACTh TOJIBKO CaMble BaXKHBIE TE3UCHI U JaHHbIE, a TAK)Ke IrpaduyecKuit
MaTepHal: JuarpaMMmsl, pUcyHkH, GoTtorpapuu. CrapaiiTech enaTh Claiibl Ha OJJHOPOJHOM CBETIIOM
¢done ¢ Gonee KOHTPACTHBIM TeKcToM. KirroueBble clioBa B MPEIJIOKEHUH JIYUIIEe BBIIEISTh KUPHBIM
HIPUGTOM HITH IIBETOM.

4.5. TIpuMepHasi TeMaTHKA KYPCOBBIX PadoT (IPOEKTOB): HE IPETYCMOTPEHbI yU€OHBIM IJIAHOM.

V. VUEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE
TUCIATITAHBI

a) mepevyeHb JUTEPATYPHI

1. Bbuorexnonorus [Tekcr]: B 2 4.: yued. 1 MpakTUKyM /ISt akaj. Oakanaspuara / pea.: H. B.
3arockuHa, JI. B. Hazapenko. - 2-e u3n., uctp. u joi. - M.: FOpaiit, 2018 (25 3k3.)

2. Eropoa T.A. OcuoBbl 6uotexnonoruu [ Tekct]: yue6. mocobue amns ctya. By3oB/ T. A.
Eropoga, C. M. Knynoga, E. A. XKusyxuna. - 3-e u3z., crep. - M.: Axagemus, 2006. - 208 c.:



10.

11.

12.

13.

14.

un.; 21 cm. - (Beicee npodeccrnonanpsHoe 0O0pa3oBaHUE: MEIarorHYeCKUe CIeIHAIbHOCTH). -
bubmumorp.: c. 205-206. - ISBN 5-7695-2808-7 (28 5k3.)

CanoBapoBa, B. [1. Dk010ro-6M0TeXHOIOTHYECKHE OCHOBBI KOHBEPCUU PACTUTEIBHBIX
cyoctparoB. yueb. mocobue ams cryn. By3oB / B. I1. CanoBaposa; Upkyrckuii roc. yu-T, Hayd.
0-Ka. - 2-e u3., nepepad. u qon. M. Dueprus, 2006. - 543c. ISBN-598908-001-4 (45 3x3)
Sxynos, T. P. Monekynsapnast 6norexnosnorusi/ T. P. SIkynos, T. X. ®auzos. — Kazans:
KI'ABM um. baymana, 2018. — 280 ¢. — TekcT: aneKkTpoHHBIH // JIaHb: 3JIeKTpOHHO-
oubmumoreunas cuctema. — URL: https://e.lanbook.com/book/122952 (nara obparmienus:
17.03.2022). — Pexxum qocTyma: Ijs aBTOPHU3. MOIb30BaTEIIEH.

baxenosa, U. A. OcHOBBI MOJIEKYJISIpHOU Ouoiorun. Teopus U mpakTuka: yueOHOe ocooue
st By30B / U. A. baxenosa, T. A. Ky3nenoBa. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlanp,
2021. — 140 c. — ISBN 978-5-8114-6787-7. — TekcT: aneKTpoHHbI // JIaHb: 21IEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/152444 (nata ob6pamenus:
17.03.2022). — Pexxum gocTyma: jsi aBTOPHU3. TOJIb30BaTEIICH.

ITecuios, I'. B. buotexnomnorus: yueoHo-meroanueckoe nmocoodue / I'. B. Ilecrios, H. H. XKykoB.
— Tyma: TTTIY, 2021. — 68 c. — ISBN 978-5-6045162-5-6. — Tekcr: anexkTpoHHbIH // JlaHb:
aNeKTpoHHO-O0nbanoreynas cuctema. — URL: https://e.lanbook.com/book/213473 (nara
obpamenust: 17.03.2022). — Pexum noctyna: s aBropus. [lons3oBareneit

CoBpeMeHHbIE HaAYYHbIE, TEXHOJIOTUYECKHE U COIIMATbHO-3TUYECKHE MPOOIeMbl B
ounorexnonorun: yaeoHoe mocoodue / XK. A. Canponosa, C. B. Ceepryzosa, H. C. Jlynanauna,
A. B. Csatuenko. — benropoa: BI'TY um. B.I'. llyxosa, 2020. — 78 c. — Tekcr:
AeKTpOoHHBIH // JIaHb: anekTpoHHO-OnOInoTeyHas cuctema. — URL:
https://e.lanbook.com/book/177606 (nara obpamienus: 17.03.2022). — Pesxxum poctyna: s
aBTOPH3. IIOJI30BATEIICH.

Cucrembl opraHu3anuu, KOHTPOJIS U YIPaBIeHUSI OMOTEXHOJIOTMYECKUMU MPOIIECCAMU U
pOM3BOJICTBOM: yueOHOoe mocodue / E. A. ®@aycr, A. K. Hukudopos, A. B. Komuccapos [u
ap.]. — Caparos: Caparosckuii ['AY, 2019 — Yacts 1: HopMupoBanue 6M0TeXHOIOTHIECKIX
npousBoactB — 2019. — 220 c. — ISBN 978-5-91818-602-2. — Tekcr: 3neKTpoHHbIi //
Jlanb: anexkTpoHHO-OMbMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/137493 (nata
obpamenust: 17.03.2022). — Pexum nocTyna: Jajis aBTOPHU3. MOJIB30BATEIICH.

Kpurep, O. B. Opranuzanus 6MOTEXHOJIOIMYECKUX MPOU3BOJCTB: yueObHoe nocodue / O. B.
Kpurep, C. A. BanoBa. — Kemeposo: KemI'Y, 2018. — 99 c. — ISBN 979-5-89289-176-

8. — Texkct: 2nexTpoHHbIH // JIaHb: 31eKTpoHHO-OnbnnoreuHas cucrema. — URL:
https://e.lanbook.com/book/107701 (mara obpamenus: 17.03.2022). — Pexxum noctyna: mist
aBTOPU3. MTOJIb30BATEIEH.

Yemepunosa, B.M1. OcHOBbI FeHOMUKH U TPOTEOMUKH: TEXHOJIOTUN pekoMOnHaHTHBIX JJHK
nepBoro nokoyieHus (reuHas uuxenepus) / B. . Yemepmioa. Upkyrck: U3a-so UT'Y, 2014.
- 238 c. - ISBN 978-5-9624-1217-7 (39 7k3.)

Epmumun, A. I1. 'eneTnueckun MmoauduumpoBaHHbIE OpraHU3MbI U 0M00€30M1aCHOCTb
[Dnextponnslii pecypc] / A. I1. Epmumiun. - Munck: benapyckas HaByka, 2013. - 171 c. -
Pexxum noctyna: 9bC "A#ibGykc". - Heorpanuu. noctym. - ISBN 978-985-08-1592-7
Openrnn,P. 4. KynpTypa )KMBOTHBIX KI€TOK [DnekTpoHHBIN pecype] / P. S. @pemnu. - M:
bunowm. JIaboparopus 3nanmii, 2013. - 691 ¢ Pexum goctyna: 9bC "U3natensctBo "Jlanp". -
Heorpanwu. nocrym. - ISBN 978-5-9963-1342-6

OrapkoB b. H.  Mycota - ocHoBa MHOTUX OHOTeXHOJIOTHI [DnekTpoHHBIH pecype] / b. H.
Orapkos. - 9BK. - Upkyrck: Bpems crpanctsuii, 2011. - Pexxum noctyna: 943 "bubnuorex".
- Heorpanuu. goctym. - ISBN 978-5-91344-259-8 (10 »x3.)

Medonases, I'. A. 'eneTnka ¢ ocHoBamu 6roTexHoJIOrHH: yueOHoe mocodue / I'. A. Medonbes.
— Yeboxkcapel: UI'CXA, 2017. — 118 ¢. — ISBN 978-5-7677-2605-9. — TekcrT:
AIeKTpOHHBIN // JlaHb: anexkTpoHHO-0MOmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/139072 (nata obpamienus: 17.03.2022). — Pexxum poctymna: 1jis
aBTOPH3. NIOJI30BATEIIEH.


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
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19.

20.

21.

22.

Axumona, C. A. buorexHomorus: yaeoHoe nmocodue / C. A. Akumona, I'. M. ®upcos. — 2-¢
u3n. — Bomnrorpan: Bonrorpanckuii 'AY, 2018. — 144 ¢. — Tekcr: anekTpoHHbIH // JIaHb:
AEeKTPOHHO-0MOmoTeuHas cucrema. — URL: https://e.lanbook.com/book/112369 (nata
obpamenusi: 17.03.2022). — Pexum noctyna: s aBropus. [lons3oBareneit

[MIumoga, 0. C. MonenupoBaHre OMOTEXHOJOTHUECKHX MporieccoB: yueOHoe nmocodue / 0. C.
HIumosa, H. FO. Jlemunenko. — Kpacnosipck: Cubl'Y um. akanemuka M. @. Pemernéna,
2018. — 96 c. — TekcT: anmekTpoHHbIH // JlaHb: 35ekTpoHHO-O0ubIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/147480 (nata ob6pamenus: 17.03.2022). — Pexum nocryna: as
aBTOPH3. MOJIb30BATEIICH.

@upcos, I'. M. Bupyconorus u 6uorexnosnorusi: yaebHoe nmocobdue / I'. M. @upcos, C. A.
AxkumoBa. — 2-¢ u3., gom. — Boarorpaxa: Bonrorpaackuii 'AY, 2015. — 232 ¢. — Tekcr:
ANeKTpOoHHBIH // JIaHb: anekTpoHHO-OnOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/76630 (nara obparuenus: 17.03.2022). — Pesxkum gocryma: s
aBTOPU3. II0JIB30BATEIICH.

Epmaxos, B. B. Bupyconorus u 6uorexnonorus: Meronnueckue ykaszanus / B. B. EpmakoB. —
Camapa: CamI'AY, 2019. — 25 c. — Tekcr: anekTpoHHbIH // JlaHb: 311€KTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/123533 (nara obparenus:
17.03.2022). — Pesxxum pocTyna: AJisi aBTOPH3. OJIb30BaTEIICH.

Muposos, I1. B. MeTo/b! BeIICIICHHS U aHATTU3a MPOIYKTOB OMOCHHTE3a: yueOHOe ocooue /
I1. B. Muposos, E. B. Anaynunosa. — Kpacnospck: Cubl'Y um. akagemuka M. ©.
Pemernéna, 2019. — 116 ¢. — TekcT: anekTpoHHbIH // JIaHb: 2JIeKTPOHHO-OMOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/147482 (nata oopamenwus: 17.03.2022). —
Pexxum nocTyna: uist aBTOPHU3. MOJIb30BaTEICH.

BBenenne B OMOTEXHOIOTHIO [ DNEKTPOHHBIN pecypc]: yueO. st By30B 1o Hamp. "buonorus" u
cmexxHbIM Hamp./ A. U. Hetpycos. - OBK. -M.: Axagemus, 2014. - Pexxum goctymna: D43
"bubmmorex". - 20 moctymnos. -ISBN 978-5-4468-0345-3

[TpombITICHHOE TPOU3BOACTBO OMOJOTHUECKU aKTUBHBIX BEIECTB: yueOHoe nmocooue / A. HO.
[Tpocexos, O. B. Kpurep, JI. C. [Ipmutiok, JI. K. Acskuna. — Kemeposo: KemI'Y, 2020. — 82
c. — ISBN 978-5-8353-2687-7. — Tekcrt: a1eKkTpoHHbIH // JIaHb: 27€KTPOHHO-OMOMIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/162609 (nata oopamenwus: 17.03.2022). —
Pexxum moctyna: ass aBTOpPHU3. MOJIb30BaTENCH.

KcenodontoB b. C. OCHOBBI MUKPOOHOJIOTHH M SKOJIOTHUYECKOW OMOTEXHOJIOTUN
[DnexTponnsIif pecypc] / b. C. KcenogonTos. - OBK. - M.: Undpa-M, 2015. - Pexxum
nocryma: DU3 "bubmmotex". - Heorpanud. noctyt. - ISBN 978-5-8199-0615-6. - ISBN 978-5-
16-010286-3

0) nepuogUYecKHe U3TAHUS
«buorexHonorus», «Mukpobuonorus», «llpuknaaHas OHOXUMHUS U MHUKPOOHOIOTHSY,

«BecTtHuk 6notexHoaoruu U pusnko-xumudeckon ononoruu nmenu F0.A. OBunHHuKOBaY, «/3BecTus

BY30B.

HpI/IKJ'Ia,Z[HaH XHUMHUA U 6I/IOTCXHOJ'IOFI/I$I», «KOMMep"IeCKaH OMOTEXHOJIOTHSI»

B) CIIMCOK aBTOPCKUX METOJAMYECKUX Pa3padoTok
CanoBapoBa, B. II. Dx0510ro-OMOTEXHOIOTUYECKUE OCHOBBI KOHBEPCUU PACTUTEIBHBIX

cyocTparoB. yue0. mocodue s crya. By3oB / B. I1. CanoBaposa; Mpkyrckuii roc. yu-T, Hayd. 6-ka. -
2-e w31, iepepad. u gon. M. Dueprus, 2006. - 543c. ISBN-598908-001-4 (45 3k3)

1.

r) 0a3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE M IOMCKOBbIE CHCTEMbI
http://elibrary.ru/defaultx.asp - HayuHnas anekTpoHHass OMOIMOTEKA, KPYIMTHEHIINH POCCHICKUI
MH(GOPMAIIMOHHBIM TMOpTaJl B 00JAaCTH HAyKH, TEXHOJOTHHM, MEIMLIMHBI U 00pa3oBaHUS,
conepxammii pedeparsbl U MOTHBIE TEKCTHI Oosiee 12 MITH HayIHBIX CTaTeH U MyOIMKaIIiid.
http://www.protein.bio.msu.ru/biokhimiya/index.htm - HWHrepHeT Bepcusi MeXIyHApOIHOTO
KypHasia 10 OHOXMMHUM U OMOXMMHYECKMM aclleKTaM MOJIEKYJISIpHOM  OHMOJIOTHH,



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

10.
11.
12.

13.
14.
15.
16.
17.

18.

19.

20.

21.

OMOOPTaHMYEMCKON XUMHUHU, MUKPOOHOJIOTHH, UMMYHOJIOTHH, (PU3UOJIOTHH U OMOMETUITMHCKIX
ucccnenoBanuid. Crarou B pdf-opmare.

http://molbiol.ru/protocol/ - omnucanwe OONBIIOTO0 KOMUYECTBA (PH3UKO-XMMHUYECKHX H
MOJICKYJIIPHO-TEHETUYECKUX METOJIOB.

http://tusearch.blogspot.com - TTouck 3aEKTPOHHBIX KHHT, MyOuKanuii, 3aKkoHoB, ' OCToB Ha
caiiTax Hay4yHBIX 3JEKTPOHHBIX OuOIMOTEeK. B monckoBuke oroOpaHbl Mydiime OMOINOTEKH, B
OOJIBIIMHCTBE KOTOPBIX MOXHO CKa4yaTh MaTepHajbl B MOJHOM oObeMe 0e3 perucrpaiuu. B
CIHMCOK BKJIFOYEHBI OMOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYUHBIX OpraHU3alii.
http://www.protocol-online.org/ - CaliT COAEPKHUT XOPOILIO CTPYKTYPHPOBAHHYIO KOJUIEKIIHIO
CCBUIOK Ha TIPOTOKOJBI METOJOB (B OCHOBHOM, pa3iMuHbIX JaOopatopuii). HMmeercs
TEMaTHYECKHH HOPYM.

www.chem.gmul.ac.uk/iubmb - 6uoxumuueckas knaccudukanus 1 HOMCHKIATYpa (EPMEHTOB.
CBoOOAHBINM TOCTYI HA caiiTe MeXayHapoIHOTO COI03a OMOXUMHUU U MOJICKYJIIPHON OHOJIOTHH
www.ncbi.nlm.nih.gov/PubMed - kpynHeiimass 06a3a Hay4HBIX JI@HHBIX B 00JacTH
onomenuuHCKHX Hayk MedLine

http://bio.fizteh.ru/student/files/biology/biopharticles/ - pasaen caiita M®TU, coxepxaruii
HAYYHO-TIOMYJISIPHBIC CTaThU

http://www.fptl.ru/biblioteka/biotehnologiya.html- Gubmuorexka xuMuKo-hapmareBTHUCCKOM
aKaJleMHH, pasjiest BHoTexXHOIoTHs

http://www.rostechnologii.ru/ - C'ocynapcTBenHas kopriopanus «POCTeXHOIOTHI

http://cbio.ru- Mateprer-xypHan «Kommepueckas OHOTEXHOIOTHSD»

WHTepHeT-pecypehl, colepKaliie CBEICHUS O HANpaBJICHUSAX TAHHOW MPEIMETHOM OOJIaCTH:

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

OBC «M3aarensctBo Jlanb». Anpec moctyna http://e.lanbook.com/

OBC «PykonHT».. Anpec moctyna http://rucont.ru/

OBC «Aibdyke». Anpec noctyna http://ibooks.ru

DBC «Opaiit». Anpec noctyna: http://biblio-online.ru/

https://www.ncbi.nlm.nih.gov — Be6-caiit HaroHaapbHOTO IE€HTPa OHOTEXHOJIOTHYECKOM
nnpopmanuu CIIA (NCBI), kotopslii npegocTaBiseT OeCIUIaTHBIM JOCTYH K pa3Iu4HbIM 0a3aM
JIAHHBIX, BKJIFOYasi 0a3bl JIAHHBIX, COJICPKAIINE PA3JIMYHBIC TUIBI T€HETUYECKUX JTAHHBIX, 0a3bl
JAHHBIX aHHOTAIMKM MyOIUKaIil OMOMEIUIIMHCKON U 0OIIeOMOIOTMYeCKOW HAIPaBICHHOCTH;
COZIEPIKUT MOMYJISIPHBIE MPUIOKEHHUS M HHCTPYMEHTHI OMOMH(OPMAIIHOHHOTO aHAIH3A.
https://www.ncbi.nlm.nih.gov/genbank/ — renetnyeckas 6a3a nanubix GenBank HarnronansHoro
1eHTpa ouorexnonorunueckoit napopmaruu CIIA (NCBI), koTopas coaep>KuT 001Ie0CTYIHYIO
AHHOTHPOBAHHYIO KOJUICKIMIO BCEX HYKJICOTHIHBIX MOCIEIOBATEIBHOCTEH, 3aKOJUPOBAHHBIX B
HUX TTOCIIEIOBATEILHOCTEH OEITKOB.

http://www.boldsystems.org - o6naunas muardopma s XpaHEHHS M aHAIW3a TeHETHUYSCKUX
nanHbIX 1o JIHK-mrpuxkomupoBanus, paspadborannas LleHTpoMm reHoMuKH OMOpa3sHOOOpas3ust
(Kanama). CocTOMT M3 YeThIpEX OCHOBHBIX MOJYJICH: MopTajia JTaHHBIX, 00pa30BaTEILHOTO
noprana, peectpa BIN (uneHtudukanmonnsie Homepa JHK-mrpuxkoaupoBanusi) u
HHCTPYMEHTapHsI 115l cOOpa M aHATN3a JTAHHBIX.

http://ensemblgenomes.org — Ensembl, coBmecTHbIiT HayuHbII IpoekT EBponelickoro HHCTHTYTa
o6uouHpopmaruku u Macrtutyra CeHrepa, KOTOPBIH MIPeI0CTaBISIET HMHTETPUPOBAHHBIN TOCTYI K
0azaM JTaHHBIX, KACAFOLMXCS CTPOCHHSI TEHOMOB Pa3JIMYHBIX OPTaHH3MOB.
http://www.ddbj.nig.ac.jp/ — Snonckas ©6a3a manusix JIHK DDBJ, kortopast comepXuT
UHQOPMAIMIO O HYKICOTHIHBIX IOCIEIOBATEIBHOCTSAX, OTHOCSIMXCS K Pa3IMYHBIM I'€HaM U
OpraHu3Mam.



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/
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http://www.biotechnolog.ru/
http://arjournals.annualreviews.org/
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http://www.nature.com/
http://biorosinfo.ru/
http://biorf.ru/
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22. https://cyberleninka.ru — poccuiickas HaydHas 3JeKTpoHHas Oubnmuoreka «KubdepJleHunkay.

23. http://molbiol.ru - HeliTpanpHas pyccKoOs3bIYHAS TEPPUTOPHUS ISl TeX, KTO MPO(ECCHOHAIBLHO
CBsI3aH C OMOJIOTHEH UM MOJISKYJIIPHOM OMOJIOTHEH.

24. Ob N3natenbckoro neHTpa «Akagemus». Axpec noctyna: http:// www.academia-moSCow.ru

25. http://tusearch.blogspot.com - TTouck 37I€KTPOHHBIX KHHT, myOaukaiuii, 3akonos, I'OCToB Ha
caiiTax HayYHBIX DJIEKTPOHHBIX OMOTHOTEK.

26. Science Research Portal - Hay4ynas mouckoBast cucTema, OCYIIECTBIISIONIAs MOJHOTEKCTOBBIN
MOKCK B JKypHAJax MHOTHX KpYIHBIX HAyYHBIX HM34aTeNbCTB, Takux kak Elsevier, Highwire,
IEEE, Nature, Taylor & Francis u ap. Mmer cTathbu U TOKYMEHTHI B OTKPBITBIX HAyYHBIX 0a3ax
naunbix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JNCHUITJIMHBI
6.1. YuedHo-1a00paTopHOE 000py/0BaAHHE:

MarepuanbHO-TeXHHUECKOe 00ecTieYeHre AUCIUIUIMHBI 0a3HupyeTcsl Ha CIEAYIONINX Pecypcax:

- Aynuropus Uid TPOBEINCHHS 3aHATHH JEKIMOHHOTO THMA. AyauTopusi o0OpylroBaHa:
cneyuanusupogannoli (yaebHol) mebenvro Ha 100 MOCAIOYHBIX MECT; 00OpYyIOBaHA MEXHUYEeCKUMU
cpedcmeamu 0Oy4enus, CITy>KalluMHU [Tl IPeCTaBlIeHus yaeOHoM nHpopManuu OONbIION ayIuTOpUn
no jaucuuiuimHe «buorexHomorus»: mpoekTop EpsonEB-XO05, skpan Digis; yuebno-naecnisonvimu
nocoousmu, 00eCIeYrBAIONIMMI TeMaTHYeCKHEe WIUTIOCTPALMU MO0 AUCHUILTUHE «BHOTEeXHOIOTHsS»:
IIpe3eHTalUH.

- Aynurtopus IJid TPOBEACHHS 3aHATHH MPAKTHYECKOro THMa. AyauTopus oO0OpyIoBaHa:
cneyuanuzuposannoti (yueOHoOM) mebenvio W 000pYyIOBAHA MEXHUUECKUMU CPeOCmBAMU OOYUeHUs.:
[Tpoextop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayautopHas MmenoBasi, MaruutHas, Jlaboparopus
oprannueckoil xumuu - llkad BerTsoxkHON AD-221"- 2 mt., Xumudeckuid mkad (cremwmax) -1 mrT.,
JlabGopatopHblii CTON ¢ BBIKATHBIMU TyMOaMu — 5 mT., XOMOIUIbHUK «MHHCK» - 2IIT., Amnmapar Juis
BEPTUKAIBHOTO 3JekTpodopesa — 1 mr., Bakyymusiit ucnapurens PBO-64 — 1 ., Bonemerp BY-15 —
1 m., Jlesunrerparop Y/-20 — 1 mr., i3MepuTens HOHHBIX CONPOTUBICHUM (MMIlenanca) - 1 mrT.,
Wcrounuk nutanus s anexrpodopesa "Iapd" — 1 mr., Ocniorpad yHUBEpCaTbHBIA ABYXJITYICBON
C-55 — 1 mrt., Tepmocrat TC-80 — 1 wt., Lentpudyra MIIB-310 — 1 wt., Bechl aHanutuyeckue HR-
200 — 1 mr., Becer maboparopusie OHAUS — 2 mr., pedpaxtromerp MPD 45462M — 1 mit.,
pedpakromerp YPII — 1 wr., ¢poroanexkrpokanopumerp KF 77 — lmr., nearpudyra nmadopaTopHas
OIIK-8 — 1 mT., neaTpudyra madop-s1, MeauIuH-s1, HacToiapHas [[JIH 16 ¢ Mukpormpoiec-HOM CUCTEMON
ynpasin — 1 wr., cnekrpoporomerp CP-2000, dpepmentep Minifors Speco GakrepuanbHbiil — 1mT.,
tepmoctat WB4AMS Boanbiii /¢ mepememmuBanuem/ - 1 mr., tepmoctar TC-1/80 CITY — 1 mr.,
CIy’KalllUMU JJIsl TpeJCTaBlIeHUs Y4eOHOM HHpOpMauuu OONbIIOW ayJUTOPUU IO JUCLUILINHE
«bnotexHoIOTUY.

s Aymutopus JUIsl IPOBENEHUs 3aHATHH NMpakTHUECKOro Tuma. Ayautopus oOopyroBaHa:
CrienuaIn3upoBaHHoN (yueOHoi) mebenbio Ha 12 mocaloyHBIX MECT; 000pyJOBaHA TEXHUYECKUMHU
cpeactBamu oOyuenus: IIpoextop Epson EB-X03, Dxpan ScreenMedia, Jlocka aymuTopHas MenoBas,
marauTHast, Jlaboparopusi opran xumun - Illkad BeITSDKHON AD-221"- 2 mmit., XumMudeckuil mkad
(crennax) -1 mr., JlaBopaTOpHBIN CTON C BHIKATHBIMH TyMOaMH — 5 1IT., XOJOIMIbHUK «MUHCK» -
2mT., Anmapar ajsi BEpTHKaIbHOTO 3JekTpodopesa — 1 mT., Bakyymusiit ucnapurtens PBO-64 — 1 m.,
Bonemerp BY-15 — 1 wr., [esunrerpatop YA-20 — 1 mr., M3MepuTens MOHHBIX CONPOTHUBICHUN
(mmmnemanca) - 1 mT., McTtounuk murtanus s snekrpodopesa "Onbd" — 1 mr., Ocuumiorpad
yHUBepcaibHbII aByxiydeBoit C-55 — 1 mt., Tepmocrat TC-80 — 1 mt., Lentpudyra K-24 — 1 mr.,
Hentpudpyra MIIB-310 — 1 mr. coy)amumu Ui TpeACTaBICHUsT yaeOHOH nHbOopMamu OOIbIIONH
ayUTOPHUH 10 AUCLHUIIIMHE «BHOTEXHOIOTHY.

- Kommnbrorepusiii kiacc (yueOHas ayauTopusi) Jis TPYNIOBBIX W HMHIMBUIYaTbHBIX
KOHCYJIbTAIMi, TEKYIEr0 KOHTPOJISI U IPOMEXYTOYHOM aTTeCTallu, OpraHU3alul CaMOCTOSATEIbHON
paboTel. AyauTopusi 00OpyIOBaHA: CHENUaTU3UpOBaHHON (yueOHOM) mebenbro Ha 20 mocagodHBIX
MECT, JIOCKOH MeJIOBOH; 00opy/roBaHa TEXHUYECKUMH CcpeacTBaMu oO0ydeHus: CHCTeMHBIH OJ0K



PentiumG850, Monutop BenQ G252HDA-1 mt.; Cuctemusriii 61okAthlon 2 X2 250, MonuTtop BenQ
G252HDA — 8 mt.; Cucremnsiit 6510k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mt.; MoHOOIOK
IRU T2105P — 2 mrt.; Cuctemusiit 610k Pentium G3250, Monutop BenQG955 — 1 mit.; CucreMHbIi
omox Pentium G3250, Monutop BenQ GL2250 — 1 m.; Cucremusrii 610k Pentium G3250, Monutop
Samsung T200 HD — 1 mt.; Cucremnsiii 6510k Pentium G3250, Monutop Samsung T190N — 1 mT.;
Cucremusrii 610k Pentium G3250, Morutop Samsung 740N — 1 mt.; I[Tpoekrop BenQ MX503; skpan
ScreenVtdiaEcot. C HeorpaHMYeHHBIM JOCTYNIOM K ceTH VHTepHEeT M oOecreyeHueM J0CTymna B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely OpraHu3alny.

-JlaGopartopusi OHOXMMHH ¥ OHOTEXHOJIOTHH. Xpomarorpad IKUIKOCTHBIH MHKPOKOJIOHOYHBII
"Munuxpom-6"; Hanodoromerp Pearl - lmt; ®epmentep Minifors Speco OakrepuanbHbIi-1mT;
CIIy>KalllUMU /7151 IpeCTaBlIeHus yueOHoi nHdopManuu no qucuuminie «buorexnonorus»
-Ilomermennst Uit XpaHeHUS ©U TPOPUIAKTHYECKOTO OOCIY)KHBAaHHUS Yy4E€OHOTO OOOpYyIOBaHUS.
Aynuropus o00opynoBaHa: CIeIMATU3UPOBAHHON MebOenbio Ha 8 TocaJOuHbIX MecT; BrITsKHOM miKad
— lmr., Jlamunapusiit mkad — 2 wr., Tepmocratr TC-80 — 2 mit., JlaGopaTopHBIii CTON METATUTMYECKHUHA
— 3 ., JIJabopaTopHBIi CTOJ C PE3MHOBOW MOBEPXHOCTHIO — 2 MIT., XOJIOAWIBHUK «ATIIaHT» — 11T.
Muxkpockon MOHOKYJISIpHBIN — 8 T, Mukpockon "buonam"-1 mr., Crepunuzarop naposoit BK-75 IIT
"T3MOUN" — lur., Ilunerka aBromatuyeckas Jlennuner 0,5-10 m"-1 ., [lunerka-nozatop"-1 mr.,
Muxkpockon Levenhuk D870T tpunokynsap"-1 mr., IIpoekrop Osepxen'-1 mrt., IlpoexTop View
Sonic"-1 mrr., IIpoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 mit., IIpuntep Brother -1 mir.,
[Tpuntep Canon -1 wrT.

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

Kaspersky Endpoint Security mis 6usneca - Crangaptabiid Russian Edition. 250-499. ®opyc
KonTpakt Ne04-114-16 ot 14n056ps 2016r KES. Cuer NePCIL[3-000147 u AKT ot 23H0s10ps 20161
JIu.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
JIunensum Microsoft 41059241.

Office 365 mpodeccronanbHblil toc 1s yyamnmxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

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

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

s ocBoeHUs IUCHMIUIMHBI «buoTexHoJOrHs» MNPUMEHSIOTCA ClEeAyIolue 00pa3oBaTebHbIE
TEXHOJIOTHH:

- Ungopmayuonnas nexyus. JIeKIus — 3T0 C:KaToe M3JI0KEHUE OCHOBHBIX HAyYHBIX (DAKTOB, UTO
ABIsieTCA 0a30M A aHaNM3a pacCyKICHUH, OLIEHOK.

- Jlekyus-eusyanuzayus. Y UUT CTYJEHTOB Ipeo0pa30BbIBATh YCTHYIO U MUCbMEHHYIO HH(POPMAIUIO
B BU3YaJIbHYIO (OPMY, YTO GOPMHUPYET Y HUX MPOPECCHOHATBHOE MBIIIIJICHHE 32 CYET CUCTEMaTH3aluN
U BbIENIEHUS HamOoJee 3HAUYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB COJIepKaHus 00ydeHus. 3aaaya
IIpero1aBaTess HCIOIb30BaTh TaKKUe (POPMBI HATJITHOCTH, KOTOPBIE HA TOJIBKO JOMOJIHSIOT CIIOBECHYIO
uH(pOpMalLlMI0, HO U CaMHU SIBJISIIOTCS HOCUTENSIMH HMHGpOpManuu (CXEMbl, PUCYHKH, CIIai]IbI-



IPE3eHTalMH, U T.I1.). DTOT BUJI JIEKLIUU MCIIOJIb3YETCS Ha dTalle BBEJCHHs CTYJEHTOB B HOBBIN pa3Jiel,
TEeMY AUCIUIUINHBL

- [Ipobnemnas nekyus. B orinuuue ot conepkaHust ”HGOPMALIMOHHOM JIEKIMH, KOTOPOE
IIpeyiaraeTcs MpernoiaBaTeieM B BUJIE€ U3BECTHOTO, IOIJIEKALIET0 JIUIIb 3alIOMUHAHUIO MaTepuaa, Ha
IpoOJEMHON JIEKIIMM HOBOE 3HaHME BBOJUTCS Kak Heu3BecTHoe sl oOywaromuxcs. IIpoGnemHuas
JICKIMs] HAYMHAETCSI C BOIIPOCOB, C MOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJ€ M3JIOKEHHs MaTepuania
HeoOXxoauMo  pemuTb. Jlekuust crpouTcs TakuM o0Opa3oM, UTO IMO3HaHUA OOy4arollerocs
NpUOIMKAIOTCA K TOMCKOBOM, MCCIIEAOBATEIBCKOM NESATEIBHOCTH. 3]1€Ch YYaCTBYIOT MBIIUICHUE
00y4YaroIerocst ¥ ero JUYHOCTHOE OTHOILEHHE K YCBaBa€MOMY MaTepuay.

- Jlexyus-6eceoa. llpenrnonaraeT HEMOCPEACTBEHHBI KOHTAKT MPEMOAABATENS C ayJUTOPUEH.
ITpenmymiecTBo JeKuu-0ece1bl COCTOUT B TOM, YTO OHA [103BOJISET NIPUBJIEKATh BHUMAaHUE CTYICHTOB
K Hauboyiee BaXXHBIM BOIIPOCAM TEMBI, ONPEACIATh COACPKAHHE W TEMI H3JIOKEHUS Y4eOHOTO
MaTepuaja ¢ yueToM 0COOEHHOCTEH CTYAEHTOB.

- Ilpakmuueckue 3anAmMus — 3TO 3aHIATHE, IPOBOJUMOE IOJ PYKOBOACTBOM IPENO/ABATENsS B
yueOHOHI ayJqUTOpUH, HANpaBICHHOE Ha YIIyOJIeHME Hay4YHO-TEOPETHYECKHUX 3HAHUM M OBJa/IeHUE
OIpEeICIEHHBIMU METOAAMHU CaMOCTOATENBHON paboThl, KOTOpoe (GOPMHUPYET MPAKTUUECKUE YMEHUS.
OnHoit n3 (hopM NPaKTUUECKUX 3aHATUHI B By3€ SIBJISIETCS CEMUHAP.

- Cemunap-uccnedosanue. TeXHOIOTUS IPOBEAECHNUS TAKOTO CEMHHAPA MOXKET OBbITh Pa3JINYHOM, B
3aBHCUMOCTH OT TOT'0, KaKOil METOJ] 3aJI0’KEH B €0 OCHOBY. B pamkax aucuuiuinHel «BHOTEXHOIOTUS»
MPOBOJIUTCS CEMHHAP C TOATOTOBKOM W 3aciyliMBaHHEM pedepaTroB MO akTyalbHBIM IpobiemMaM
TEOPHUH U MPAKTUKH C MOCIIEIYIOIUM UX 00CYKICHUEM.

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

- Hucmanyuonnvle obpaszoeamenvhvie mexronoeuu. 110] TUCTaHIUOHHBIMU 00pa30BaTEIbHBIMU
TEXHOJIOTUSIMU  [TOHMMAIOTCSI 00pa3oBaTENIbHbIE TEXHOJOIMM, pEalu3yeMble B OCHOBHOM C
IPUMEHEHHEM UH()OPMALMOHHO-TEJIEKOMMYHHUKALIMOHHBIX CETEH:

» KelicoBas TEXHOJIOTHS — (JOpMa AMCTAHIIMOHHOTO OOYYeHUs, OCHOBAaHHAs Ha MPEJIOCTABICHUN
o0yyaromumcs HH(GOPMALIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB B BUJIE CIICLIUATIU3UPOBAHHBIX HAOOPOB
y4eOHO-METOIMIECKAX KOMIUIEKCOB C MCIOJIb30BAHUEM DPA3IUYHBIX BHJIOB HOCUTENECH MH(POpMALUU
(keticoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 AMCTAHIIMOHHON Iepenadyn WH()OpPMAaluh, OCHOBAaHHBIA Ha
UCTOJb30BAHUU TJO0ANBHBIX M JIOKAJbHBIX KOMIBIOTEPHBIX ceTell A obecredyeHus JocTyma
oOyuaronuxcst K MHpOpMaIlMOHHBIM 00pa30BaTelbHbIM pecypcaM U A1t JOPMUPOBAHUS COBOKYITHOCTH
METOAMYECKUX, OPraHU3allMOHHbBIX, TEXHUYECKUX M IPOrPaMMHBIX CPEICTB pealn3alii U yIpaBJIeHUs
y4eOHBIM IPOLIECCOM HE3aBUCUMO OT MecTa HaxOXAEHUs ero cyObekToB. Vcmonb3yeTcs
Oo6pasoBarenbHblit nopran UT'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPUAJIBI JJISA TEKYLIIEI'O KOHTPOJISA U
IMPOMEXYTOYHOM ATTECTAIIUA

st BXOZHOTO KOHTPOJIA OLICHKH YPOBHS 3HAHWMM CTYIEHTOB HCIOJIB3YIOTCS IO OCHOBHBIM
pazaenaM OMOXUMHH, LIUTOJOTUHU, TEHETUKU U MOJIEKYJISIPHON OMOJIOTHH.
Ouenouuble mamepuailobl meKyuieco KOHmpaoJiia
OrneHouHble MaTepHaibl TEKYyHIero KOHTpois QopMupytoTcss B cooTBerctBuu ¢ JIHA
yHHUBepcuTeTa. B pamkax aucuumiuHbl «BbHOTEXHONOTHS» HCHONB3YIOTCA crleaykoue (HopMbl
TEKYILEro KOHTPOJIA:
® YCTHBIH OIIPOC;
e 3amuTa JOKJIAJIOB;
® KOHTPOJIb CAMOCTOSATEIbHOU PabOTHI.
e Tecrnl
DoHJI OLIEHOYHBIX CPEJICTB BKIKOYAET!




® TepeYcHb

e TecTrl

KOHTPOJIbHBIE BOIIPOCHI;

TEM JOKJIA[0B;

BOIPOCHI 11 camocTosiTenbHoro uzydenus (CPC);

Haznauenune OIEHOYHBIX CpEACTB: BBIABUTH chopmupoBaHHOCTh KommereHuun OIIK-5.
CryaeHTbl, HE BBINOJIHUBIINE 33JaHUS TEKYIIErO KOHTPOJISI WM MOJYYMBIIUE 32 HUX OLEHKY «HE
YIOBJIETBOPUTEIBHOY», A0 TMPOMEXKYTOYHOW aTTecTallud HE JOMYCKalTCs, IIoka He OyayT
JIMKBUUPOBAHBI BCE 38/10JDKEHHOCTH.
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Bonpocel 1151 npoBeieHUst BXOJHOT0 KOHTPOJIS
KakoBa xumuueckas npupoja (pepMEeHTOB, U KaKOBBI OTJIMYUSA MX OT HEOPIaHUYECKUX
KaTaJnu3aTopoB?
Yem oOycrnoBieHa cnenuduuHocTh GepmMeHTOB? Kakoe Ouonoruyeckoe 3Ha4eHUE OHA
umeer?
[lepeuncaure GpakTopsl, BIUAIOLIME HA CKOPOCTh (PEPMEHTATUBHOMN peaKLH.
Kak MOxHO 0OHApYKUTh MPUCYTCTBHE (PEpMEHTA B OHMOIOTUYECKOM MaTepuaie?
KakoB npuHIun onpeieneHus akTHBHOCTH (hepMeHTOB?
Kakoso ctpoenue /IHK u PHK?
Yro Takoe rens!?
Uro Takoe peruiMKanys 1 Kakoi IPUHIIMII JIEKUT B OCHOBE JJAaHHOTO mporecca?
Kakum 00pa3oM U e ocyniecTBISIOTCS MPOLECChl TPAHCKPUIILIMK U TPAHCIALUH?
Kak M0oxHO oxapakTepu30BaTh reHETUYECKUH Koa?
Yro Takoe cTONn-KOJOHBI?
HazoBure xomnonenTs Hykineotuaos JJHK
BriOepure HyKkI€0TH IbI, BXOsIIKE B cocTaB MojeKyisl PHK
CxozcTBa M pa3inyus MeTaboIM3Ma PA3IUUHbIX OPraHU3MOB
Amnanu3 ypoBHeil skcnpeccun 6eika
II[P-anann3 Uit MOATBEPKIAECHUS CTPYKTYPbI BCTABKA T'€HETUYECKON IIOCIIEA0BATEIILHOCTH
MeTOI[BI CCKBCHUPOBAHUA U METOABI O6pa6OTKI/I JaHHBIX CCKBCHUPOBAHUA,

Bonpocsl 1151 IpoBeACHUA TEKYLIEr0 KOHTPOJIA
UYro Takoe GMOTEXHOJIOTHS U KaKOBBI €€ 11eNn?
Kakue Hayku BHecnu OOJIBIION BKJIAJ B pa3BUTHE OMOTEXHOJIOTHH?
[lepeuncnure OCHOBHBIE 3Tallbl Pa3BUTHS OMOTEXHOIOTHH.
OxapakTepu3yiiTe ppIHOK OMOTEXHOJIOTHYEeCKOM NMpoaykuuu B Poccun u B Mupe
Ponp OM09KOHOMUKH B 00€CTIeUeHUH YCTOHYUBOTO Pa3BUTHS
[Ipon3BoICTBO KaKKX MPOTYKTOB OMOTEXHOJIOTUN OCYILIECTBIISIETCS C UCIIOJIb30BAaHUEM
MHUKPOOHOJIOTHYECKOr0 CUHTE3a?
Posnp mocTpoeHus pa3nuyHbIX METa00IMYECKUX MO/IEIeH OpraHu3MOB B COBPEMEHHON
OMOMH)KEHEPUH U CUHTETUYECKOW OMOJIOTHI
HazoBute MeTobl, HCIOIb3yeMbIE AJIsl IOJTYUYEHUSI TeHETUYECKH MOIU(UIIMPOBAHHBIX
OpraHu3MOB
MeTob1 6a30BBIX TAOOPATOPHBIX UCCIIEIOBAHNIN B 001aCTH T€HETUIECKONH MOTUBUKAIINT
MPOMBIIIJICHHBIX MUKPOOPTaHU3MOB
Uro Takoe MHTEHCHBHBIE TexHONOrHU? IIprBeauTe npumepsl.
Pacckaxure 0 MPOPBIBHBIX TEXHOJIOTUAX U UX IIPEUMYIIECTBAX 10 CPABHEHUIO C
JPYTUMU BHJIAMH TEXHOJIOTHIA.
Ilepeuncinure OTIIMYUS MEKY DKCTCHCUBHBIMU U UHTEHCUBHBIMU
BBICOKMMH OMOTEXHOJIOTUSMHU.
OxapakTepu3yiTe OCHOBHBIE BUIbI OOBEKTOB, HCIOIb3yEMbIe B OMOTEXHOJIOTHH.
O06pa3oBaHre KakiX OMOTEXHOJIOTHUYECKUX MPOAYKTOB MPOUCXOAUT C UCTIOIb30BAaHUEM
Oakrepuii?
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[IpuBeauTe mpuMepsl MPOAYKTOB IPUOHOTO MPOUCKOKACHHUS, TOTYUYaEMBIX METOJaMHU
OMOTEXHOJIOTHH

Kakue nponykTsl MOKHO IOJIy4aTh HA OCHOBE JTUIIAITHUKOB?

[lepeuncnure BO3MOKHOCTH MCIIOIb30BaHUS KJIETOK BBICIINX PACTEHUM B
OMOTEXHOIOTHH

Pacckakute 0 npoaykTax OMOTEXHOJIOIUH, OJTYyYaEMBbIX U3 KYJIbTYp KJIETOK U TKaHEeH
BBICHIMX PACTEHUHN.

JU1g KakuXx LeeH UCIOJIb3YIOT KYJIbTYpPbI KIETOK )KUBOTHBIX?

CoBpeMeHHbIE METO/Ibl, IPUMEHsIEMbIE B OMOTEXHOJIOTUU

KoHcTpynpoBanue NpoMBILIUIEHHBIX IITAMMOB MUKPOOPTraHU3MOB.

['eneTHUeCKOE KOHCTPYHpPOBaHHE iN ViVO.

['eHeTH4ecKOe KOHCTpYUpOBaHUE IN Vitro.

OcCHOBHBIE TOCTHKEHUS TCHETUYECKON NH)KEHEPUH MUKPOOPTaHU3MOB, PACTCHUN U
KHBOTHBIX

UYro Takoe reHHble OaHKHU U UX MpeaHa3HauYCHHEe?

Kakue coenrHeHus1 UCIIOJIB3YIOT B KAYECTBE KPUOIIPOTEKTOPOB?

OcCHOBHBIE IPUHIIUIIBI KYJIHTUBHPOBAHMUS OMOJIOTMYECKIX 00BEKTOB B J1A00PATOPHBIX
YCIIOBUSX U B TIPOMBIIUIEHHBIX YCIOBUSX.

[ToaroroBka 6mMos0rnyecKux 0ObEKTOB AJIsi OMOTEXHOIOIMYECKOr0 IPOU3BOCTBA.
OcHoBHbIE TpeOOBaHUS K MUKPOOPTaHU3MaM i MUKPOOHBIM COOOIIECTBAaM, HCIOIb3yEMbIM
B OMOTEXHOJIOTUSIX

Crpareruu COBpeMEHHOTO KOHCTPYHUPOBAHHS [ITaMMa-TIPOAYLICHTa

[TonGop muTaTENBHBIX Cpe 171 ONTUMHU3ALNN OMOTEXHOJIOTHYECKOTO MpoIiecca.
[Ton60op HU3HKO-XUMUYECKUX YCTIOBUHN JJISI ONTUMH3AINN OMOTEXHOIOTHIECKOTO
npoiiecca

CucreMbl MOATOTOBKH U OYMCTKU BO3/1yXa, TEIUIO0OMEHA, IEpEMEIINBAHMS U adPaLIUH,
MEHOTAllIEHUs], CTEPUIIN3aLUU, KOHTPOJIA U YIIPABIICHUS

buopeakTopsl NEPUOAUYECKOTO U HENPEPHIBHOTO JEUCTBUS.

CniocoObI KyIbTHBUPOBAHUS OMOJIOTHUECKUX O0BEKTOB

CoBpeMeHHbIE METObI OUNCTKHU LIETEBBIX MPOJTYKTOB.

[Tyt MmoguduKanuy ¥ METObI CTAOMIIN3ALMY 11€JIEBOTr0 MPOIYKTA.

Oco0eHHOCTH JTa0OPATOPHOTO M MPOMBIIITIEHHOTO PETIaMEHTa;

buoTtexHonornueckoe Npon3BOACTBO NEPBUYHBIX META0OJIUTOB Ha IPUMEPE
aMUHOKHCIIOT.

buoTtexHonornueckas cxema mpou3BOJCTBA MUKPOOHOTO Oenka
brotexHonornyeckoe Npou3BOJACTBO BTOPUUHBIX METAa0OIUTOB Ha IIPUMEpe
AHTUOMOTHUKOB.

HoBele MeTO1bI TOTY4YEHNSI BAKIMH.

[TonydyeHnne 6MOTOMIMBA U3 €KETOTHO BO30OHOBIIIEMOTO ChIPhs

brotexHonorus 6M0NIOrNYecKd aKTUBHBIX BELIECTB

bakTtepuodaru n ux npuMeHeHrne B aHTHOAKTepUaIbHON Tepanuu

Kakune TpeboBaHMs NPeIbBIAIOTCSA K IPOU3BOJICTBEHHOMY IITAMMY MUKPOOpPraHU3Ma-
cUMOUOHTA?

OxapakTepHu3yiTe UCIOIb30BaHNE UMMOOUIIM30BAHHBIX (PEPMEHTOB B OPraHMYECKOM
CUHTE3€, IPUBEAUTE CXEMY KOHKPETHOTO IIpUMeEpa.

Kak ocyIiecTBisi0T KOHCTPYUPOBAHHE HCKYCCTBEHHBIX MOJU(PEPMEHTHBIX CUCTEM.
VYkakuTe OCHOBHBIEC HaNPaBJIEHUS HCIOIb30BaHUS IMMOOMIN30BAHHBIX (DEPMEHTOB B
MEIUIIMHCKON MTPaKTHKE

Kakue ocHOBHBIE METO/IbI OJIYYEHHUS TPAHCTE€HHBIX PACTEHUN CYIIECTBYIOT?

Kakoii nporuecc onpeaenser GopMupoBaHie KaJUTyCHOM TKaHU pacTeHUI?

Kakue ycnoBus HeoOX0IuMBI JUIsl TEpEX0/1a PaCTUTEIbHBIX KJIETOK K Mopdorenesy?
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Kaxkune npeumyiiectsa xapakTepHbl 111 METO/1a KIIOHAJIbHOTO MUKPOPa3MHOKEHUS 11O
CPaBHEHHUIO C TPAJIULIMOHHBIMU METOAAMH Pa3MHOKEHUS PACTEHUI?

HazoBute ciocoObl cnusiHust IPOTOIIACTOB

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

Kak nony4aroT MeXBUI0BbIE XUMEPHI?

OxapakTepu3yiTe Npouecc NoJIy4eH!s] MOHOKJIOHAJIbHBIX aHTUTEN

Kak ocyiiecTBiIstoT KIOHUPOBAHUE KUBOTHBIX ?

Kak npou3BosT OI10J0TBOPEHHE iN VItr0 U TpaHCIUIAaHTAIMIO SMOPUOHOB?
KaxoBbl IpUHILIKIIBI TKAHEBOW MH)XKEHEPUU?

Kakune MeToas! NCIIONb3YIOTCS B CO3/JaHUHM UCKYCCTBEHHBIX OPIaHOB?

VYKakuTe MepCcreKTUBHI CO3AaHUsI OMOCEHCOPOB, NX OCHOBHBIC XapaKTEPUCTUKHU U
CIIOCOOBI OJTYYEHUSI.

Kakumu npuHIMnamMu pykoBOACTBYIOTCS IIPU CO3/1aHUU UCKYCCTBEHHBIX
OMOCOBMECTUMBIX MaTEPHATIOB?

[TpyHIMIIBI ¥ TOAXO/BI 111 OYMCTKH ra30-BO3YLIHBIX BEIOPOCOB.

HoBble o1x0/1bI K OUMCTKE CTOYHBIX BOJ

CoBpeMeHHOE COCTOSTHHE B 00J1aCTH MUKPOOHOJIOTHYECKUX METOAOB TOBBIIICHHS
He(TeOTauM U BBIICTICHHUS METAJUIOB U3 HU3KOKOHLIEHTPUPOBAHHBIX PY/I.
buonorndeckasi 04MCcTKa MOYBBI OT HEPTH U HEPTEIPOTYKTOB

buorepOuIIbI: MPUHIUIIBI TOTYYEHUS U IPUMEHEHUS

buoynobopenus: xapakTepucTUKa, IPUHLUIIBI TOJy4YE€HUS U IPUMEHEHUS
[Tonyuenue 6uorasza

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

Kakue 3ak0HbI, IOCTaHOBJIEHUS IPABUTENBCTBA U JIPYIe HOPMATUBHO-IIPABOBHIE AKTHI
npuHATH B Poccun B 0061acT OMOTEXHOIOTUH, T€HHO-UHKEHEPHOU e TEIbHOCTH U
o6uobezonacHocTn?

buomenuumrHcKkue HaHOMaTEpHUAIIBI.

HanorexHosioruum Ha OCHOBE BUPYCOB.

buonoruyeckas 6€30macHOCTb HAHOKOHCTPYKIIUN M HAHOTEXHOJIOTHIA.

Ilepeuenv mem ycmnulx 00K1a0068- npe3eHmayuii

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

I'eneTnueckas MHXKEHEPUsI MUKPOOPTaHU3MOB.

[Tpobnembl 1 TepCIEeKTUBBI UCTIOIB30BaHUS TEHETUIECKH MOTU(PUIIMPOBAHHBIX
CeNIbCKOXO035CTBEHHBIX PACTEHUI U KUBOTHBIX

CoBpeMmeHHas anmaparypa Ui IIPOMBIIUIEHHOTO KyJIbTHBHPOBAHUS KJIETOK, KOHTPOJIS U
yIIpaBJIEHUs MPOLECCOM (epMEeHTALUU

XapakTepucTuka  crnoco0OB  KyJIbTHMBHUPOBAaHUS ~ a’3pOOHBIX M aHA’POOHBIX
MHUKPOOPIaHU3MOB

Oco0EeHHOCTH KYJbTHBHPOBAHUS PACTHTEIBHBIX M JKHBOTHBIX KJIIETOK

CpaBHUTENbHAS XapaKTEPUCTUKA MUTATENBHBIX CPEJl U YCIOBUN KyJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB H KYIJIBTYp KIIETOK.

[TpuHIUIBI COCTAaBIEHHS PELENITYPBl MUTATENBHBIX Cpel A1l OM00OBEKTOB
CoBpeMeHHBIE METO/IbI BBIJICIICHUS] H OUYMUCTKH IIEIEBBIX IPOTYKTOB

Addunnas xpomarorpadus u ee UCHOIH30BAHUE B

OMOTEXHOJIOTHYECKOM TIPOU3BOJICTBE

[TepcneKTUBHOCTH MPUMEHEHHSI MEMOpPAHHBIX TEXHOJIOTHH B OMOTEXHOIOTHYECKOM
MIPOU3BOJICTBE
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Cymika OMOTEXHOJIOIMYECKUX POILYKTOB

OcCHOBHBIE HaNpaBJICHUS] BHEAPEHUSI ONOTEXHOJIOTUH B MUIIEBOM MPOMBIIIIEHHOCTH.
brotexHonornyeckre MeTo bl MOTY4YE€HUS] HOBBIX BaKI[MHHBIX perapaToB.
Postb 6MOTEXHOIOTUY B 3aIIUTE U 0310POBICHUH OHOChEpbI
[Tomyyenue 6uoTOILIMBA

Oco0eHHOCTH CTBOJIOBBIX KJIETOK U UX IPUMEHEHHE

MeTonbl coBpeMeHHON OMOTEXHOJIOTUU B KOPMOIIPOM3BOJICTBE.
CoBpeMeHHBIE OHOITpenapaThl 3alIUThl PACTEHH.
buotexHonoruu, npuMeHsemMsle 17151 000TalleHNs TOPHBIX OPOJ B METAJUTYPIUH.
[Tony4yeHnne MUKpOOHBIX MpENapaToB — yAOOPEHU MOYB, CTUMYJISTOPOB M PETYISATOPOB
pocTa pacTeHH
buorexHonornueckrue Npoueccs NOJy4YEHUsI OPraHUYECKUX KUCIIOT
bakrepuanbHOe OKHCIeHUE Cyab(UAHBIX MUHEPAIOB
buorexHonorust HOBbIX MaTepuanoB. Pazpyiaemble OMOIIACTUKI
bakrepuodaru 1 Ux UCHOIB30BaHUE B ONOTEXHOJIOTUH.
buorexHonornueckoe Npou3BoACTBO aMUHOKHCIIOT.
Knaccugukanus aHTHOMOTHYECKUX BeIIECTB. BUOTEXHOJOTHMUECKUE CXEMbI MOIyYeHUs
AHTHOUOTHKOB.
TOTUIOTEHTHOCTH PaCTUTENbHBIX KIETOK. KiloHaIbHOE MUKPOPA3MHOXKEHHUE PACTEHUN U
ero KiaccuuKanus.
Co31aHne UCKYCCTBEHHBIX acCOLMAIUM KJIETOK BBICIIUX PACTEHUH ¢ MUKPOOPraHU3MaMu
KaK croco0 MOIU(pHUKAIINHA PACTUTEITLHON KIETKH.
[TpoMmblIIIEHHBIE TPOLIECCHI ¢ UCTIOIB30BAHUEM HMMOOMIIN30BaHHBIX (DEPMEHTOB U
KJIETOK
XapakTepucTiuKa OMOCEHCOPOB U MEPCIEKTUBHOCTh UX UCIOIb30BAHUS B LIEJSIX
JTUArHOCTUKHU PA3IMYHBIX 3a00JIEBAHUIMA.

MuKpoOHOJIOTHYECKUI CHHTE3 OeNKa U IPOOIeMbl OECKIETOYHONH OMOTEXHOJIOTHH.
Knerounast mH>K€HEpHs B CO3/I1aHUU KJIETOK PACTEHUI — HOBBIX IMPOTYLIECHTOB
OMOJIOTNYECKU AKTUBHBIX BEIIECTB
Knerounas nmkxenepusi. KynbTypa KI€TOK )KUBOTHBIX.
I'eHHO-MH)KEHEPHBIE MOJXO0/IbI K PEIIEHHUIO MPOOJIEMbl YCBOCHUS a30Ta.
Kpuocoxpanenue ouonornueckoro marepuana. Kpuonporexkropsl. [lpuniuns
pa3sMOpa)KuBaHUs KJIETOYHBIX KYJIBTYP.
Co3naHue TpaHCTeHHBIX )KUBOTHBIX. | eHOTepamns.
[TpumMeHeHHe KyIbTyp KJIETOK MJIEKOIUTAIOIUX B UMMYHOOHOTEXHOJIOTHH.
OCOOEHHOCTH CTBOJIOBBIX KJIIETOK M UX TPUMEHEHHE B OTACIHHBIX 001aCTIX MEAUIINHBL.
Peanu3zanus HaydHOTro mpoekTa «'éHOM YerIoBeKay.
[IpuHIMIIBI OMOIOTMYECKUX METOAO0B a3pOOHON M aHaIPOOHON OUNCTKU CTOYHBIX BOJI.
brotexHonorusa noay4deHus 3TaHoJa Kak TOIUIMBA
buorexnonorus mosydenus 6roraza u BoJ0poja — TOTUIMBA OyayIIero
buoreorexHonorus 1 noy4yeHe MeTauIoB.
BromenunuHCcKre HAaHOMATEPHATIHI.
AHTHTENa KaK MOJIEKYJISIPHbIE CEHCOPHI Y3HABaHMUSL.
I'uOpuanbie rubpuoMbl (Py30MBbl) U CO3JaHUE UCKYCCTBEHHBIX aHTHUTEN, a0U3HMOB.
[lepcneKkTUBBI UX TPUMEHEHUS B MEIULIUHE.
[TpounzBoacTBO npemapaToB HOpModIopsl. TpeGoBaHUA K IITAMMaM MHUKPOOPTAaHHU3MOB
CUMOHOHTOB

Hcnonp30BaHre HAHOTEXHOJIOTHM B COBPEMEHHOM MPOMBIIUIEHHON OMOTEXHOJIOTHH,
METO/aX JICUEHUSs], TUarHOCTHKE.

Tecmul ona mexkyuien ammecmayuu



1. buorexHoJi0rus — 3710...

a) U3y4eHHe OUOJIOrMUECKON aKTUBHOCTH JIEKAPCTBEHHOI'O PACTUTENBHOIO ChIPhSI

0) ucnomnb30BaHHE KYJIbTYp KIJIETOK, OaKkTepHid, >KHBOTHBIX, PAcCTEHHH, OOECTIEUMBAIOLINX CHHTE3
crenn(UIecKuX BEIIECTB

B) pa3paboTKa HOBBIX JICKAPCTBEHHBIX (hOPM IMPEMApaTOB C TOMOIIBLIO KUBBIX CHCTEM

2. ITociienoBaTeIbHOCTD CTAAMI OMOTEXHOJIOrHYECKOro nmpouecca:

a) 00paboTKa 1IeIeBOTO0 MPOAYKTa, 00paboTKa ChIpbs, pepMeHTalHs U OHOTpaHCchOpMaIHs

0) 6uorpanchopmarus, pepmeHTannsA, 00pabOTKA CHIPHS U LIEIEBOTO IPOAYKTA

B) MCXomHas oOpaboTKa CHIPhs, depMeHTarusa, OuoTpaHchopManms, KOHeYHass o0paboTka IeIeBOTO
NPOIYKTa

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

a) OpraHm3M, Ha KOTOPOM HCITBITHIBAIOT HOBEIE BAB

0) opraHu3Mbl, BEI3BIBAIOIINE MUKPOOHYIO KOHTAMUHALIUIO TEXHOJIOTHIECKOTO 000PYAOBaHHUS

B) OpranusM, npoAyuupytomuii BAB

4. Criocod coxpaHeHHUs HY:KHOH OMOTEXHOJIOTY MPOAYKTHUBHOCTH KYJIbTYP MHKPOOPTraHU3MOB:
a) B XOJIOTUIHHUKE

0) oz ciioeM MUHEPaJIbHOTO Maciia

B) CyOJIMMaIMOHHOE BBICYIITMBaHHE+

5. Ilesib ceKBEeHHMPOBAHHMS T€HOMA — YCTAHOBJIEHHE:

a) pa3MepoB reHOMa

0) mociie10BaTeIbHOCTH HYKJICOTHIOB

B) cootHOMIeHuss A-T/['L] map HykIeoTHIOB

6. 'ennasi uHKEHEPHUS — ITO ...:

a) METOA, OCHOBAHHBIN Ha BBIACIICHUHN U KYJIbTUBUPOBAHHUHU TKaHEH U KJIETOK BBICIITNX OpTraHu3MOB
0) m3meHeHne nepBUIHOM cTpyKTyphl JJHK B KOHKpEeTHOM ee y4acTKe, 4To, B KOHEUHOM CUeTe, IPUBOIUT
K U3MEHEHUI0 eHOTHIIa OHOJIOTHYECKOro 00bEKTa, UCIOIb3YEeMOI'0 B OMOTEXHOIOTHYECKUX Mpolieccax
B) METO/] CO3/IaHUs pEKOMOMHAHTHBIX Win ruOpuanbix JJHK

7. Ilnazmuaa — 3710 ...:

a) OTpeeNIeHHBIN MTaMM KUIIEYHON TAIOUKH, UCTIONB3YEMBIN I OMOTEXHOIOTHIECKHX TIeNeit

0) konbieoOpasnyro Monekyny JJHK - BHeXpOMOCOMHBII 3JIEMEHT TeHETHUECKON nHPOpMaIUU

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

8. Ordop TpaHChOPMHPOBAHHBIX KJETOK, coaep:xamux pekomMOuHanTHyw [IHK (rudpuanyo
IIA3MUAY) POBOASAT:

a) TECTUPOBAHHUEM Ha PE3UCTEHTHOCThH K Pa3IMYHON TeMIeparype

0) TecTUpOBaHMEM Ha PE3UCTEHTHOCTh K ONPEAETICHHBIM aHTUONOTHKAM

B) 110 CKOPOCTHU POCTa U Pa3MHOXKEHHUS

9. CydcTpaTaMu pecTPpUKTA3, HCMOJIb3yeMBbIX T€HHBIM HH:KEHEPOM, SIBJISIOTCS:
a)TOMOTIONIMCAXapH/IbI;

0)reteporionrcaxapuuibl;

B) HYKJIEMHOBBIE KHCIIOTHI,

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

a) JUIs BKJIIOUEHHUSI BEKTOPA B KJIETKU XO3SIMHA;

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

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

11. IlonsiTHE «JIHNKHE KOHLIbD> IPUMEHUTEIbHO K TeHeTHYeCKOIl HHXKeHePUH 0TPaskaeT:

a) KOMIJIEMEHTapHOCTh HYKJICOTUAHBIX [TOCIEI0BATENILHOCTEH;

0) B3aUMOCICTBIE HYKJIEUHOBBIX KHCIOT U THCTOHOB;

B) pearupoBanue Apyr ¢ apyrom SH-rpymn ¢ oOpazoBaHueM AUCYJIbOUIHBIX CBSI3CH;

12. ®epmeHT JIMra3a HCNOJIb3yeTCH B FeHeTUYECKOH MHKEeHEPHH MOCKOJIBKY:

a) CKpeIuIsieT BEKTOP C 000JIOUKOM KIIETKH XO3IUHA;

0) KaTanu3UpyeT BKIIOUYEHHE BEKTOPA B XPOMOCOMY KJIETOK XO35HHA;

B) KaTalM3UpyeT KOBAJIIEHTHOE CBsi3bIBaHuE yrieBoaHo-pochopHoit nenu JJHK rena ¢ JIHK Bekropa,
13. buoTexHoI0Ty «reH-MapKep» He0OX0ANM:

a) ISl TIOBBIIIEHHS] aKTUBHOCTH PEKOMOWHAHTA;

0) 11 00pa3oBaHMUS KOMIIETEHTHBIX KJIETOK XO35MHA;

B) U1 0TOOpa peKOMOMHAHTOB.



14. BekTop Ha ocHOBe IJIa3MHMIbI MpeINOYTHTELHeHl BekTOopa Ha ocHoBe ¢arosoii JHK
O0aaromaps:
a) 0OJNBIIOMY pa3Mepy;
0) MeHbIIel TOKCUYHOCTH;
B) OTCYTCTBUS JIN3UCA KIJIETKU XO35HHA.
15. TpedooBanus k BekTopam JIHK:
a) OTCYTCTBHE CaiiTa pECTPHKIINHU, B KOTOPBI OCYIIIECTBICHA BCTABKa
0) BumoCTICITU(UIHOCTD
B) HaJIWYME CEJEKTUBHBIX TI'€HETHUYECKHMX MapKepoB OIS WICHTU(HKAIMU PELUIHEHTHBIX KIIETOK,
Hecymux pekomOnHanTHyto JJHK
16. Crioco0bI BBeleHNs KJIOHUPOBAHHBIX TeHOB B COMAaTH4YeCKHe KIETKH:
a) MUKPOWHBEKITUN
0) C MOMOILBI0 XUMHUUECKHX PEareHTOB, M3MEHSIOINX IPOHUIIAEMOCTh MEMOpaH
B) C IOMOIIBIO JIMIIOCOM, «TE€HEI» SIPUTPOLUTOB
17. KojioHOYHBIIi OHOpeakTOp AT MMMOOMJIM3AUMHU IEJBbIX KJIETOK JOJUKeH OTJIHYATHCS OT
peakTopa AJ1 MMMOOUWIM3auMuu ()epPMEHTOB:
a) OOJNBIINM AUAMETPOM KOJIOHKH;
0) OTBOIOM T'a30B;
B) GOpPMOIi YaCTHUI] HEPACTBOPHMOTO HOCHUTEIIS.
18. TexHooru4eckuii BO3ayx AJisi 0MOTEXHOJIOTHYECKOT0 MPOU3BOACTBA CTEPHIN3YIOT:
a) HarpeBaHueM;
0) bunpTpOBaHHEEM;
B) 00IydCHHEM.
19. «Cnadbie» 30HBI P CTEPUIM3ANUHN 000PYAOBAHMSA:
a) mapoBble pyOamKu
0) BO3IyIIHBIE (PHITETPEI
B) TpyObI OTBOAa OTPaOOTAHHOTO TEXHOJIOTMYECKOTO BO3AyXa
20. ITo xapakTepy KyJ1bTHBMPOBAHHUS NPOAYLEHTA OUOCHHTETHYECKHUI NpoLecc MOAPa3Ie/sioT Ha:
a) OTEEMHO-TOJTHBHOM
0) MOBEPXHOCTHBIN U ITyOMHHBIH
B) HOJYTIEPUOANYECKUI
21. HenpepsbiBHbIii ipouecc pepMeHTALUU:
a) IO 3aBepUICHUMH (EPMEHTALMOHHOTO LHKJIA NPH CIMBE KyJIbTypaJbHOH >KUAKOCTH B ammapare
ocTaBisIIOT ee mpuMepHo Hal(0%, ¢ mocnenyronum BHeceHueM 90% cBexel MUTATEIBHON CPEIbI
0) B mporiecce OMocuHTE3a U3 PepMeHTEPa HEMPEPHIBHO OTOMPAIOT HEOOIBIIINE MTOPIUU KYJIbTypAITbHON
Cpelbl U OTHOBPEMEHHO B HETO BHOCST TaKOH K€ 00BEM MUTATEIILHON CPE/Ib
B) B pepMEHTEP OJTHOBPEMEHHO 3arpy’KaroT BCe KOMIIOHEHTBI TUTATEIILHOW CPEIBI ¥ TIOCEBHOM MaTepHal,
coBepIIaeTCs TONHBIA LUK (QEepMEHTAllMd W 10 3aBeplleHHH Mpolecca coOUpaloT BeCh 00BEM
0TpabOTaHHOH KyJIbTYpaJIbHOM KUAKOCTH
22. Ha ckopocTh pa3sMHOKEHHSI MUKPOOPTaHU3MOB-01000HE€KTOB B 00JIbIIIElH CTENEeHH BIUsIET:
a) TeMIeparypa KyJbTypalbHON cpelibl
0) cTereHp a’paluu cpebl
B) KOHLIEHTpALUs IUMUTHUPYIOLIEro cyocTpara
23. BropuuHble MeTa00JIUTHI CHHTE3UPYIOTCHA (B 001bIIIEM KOJIHYECTBe):
a) B mar-gase;
0) B (haze yCKOPEHHOTO POCTa;
B) B CTallMOHAPHOM (a3e;
24, llepuoauyeckoe 1006aBJjeHue cyocTpaTa NPUBOJAUT:
a) K yJUIMHEHHIO J1ar-(ha3bl
0) K yanmuHeHHto (pa3pl OTMUpPAHUS
B) K YUTMHEHHUIO IKCTIOHEHITHATFHON (ha3bl
25. Ilpu mosy4yeHnu 0eJIKOBBIX MPOAYKTOB OMOTEXHOJOTHYECKHII MPOLecC HY’KHO OCTAHOBUTH 10
nepexoza:
a) B DKCIIOHCHITUATILHYIO a3y
0) (hasy 3amemsieHUsS
B) B CTallMOHApHYIO (azy
26. [IpenmyniecTBa HeMPepbLIBHOTO NMpolecca ¢epMeHTAIUN NEPe] MEPUOTUYECKHAM:



a) OTCYTCTBHE HEOOXOIUMOCTH B 000pyIOBaHUH IS cOOpa KIIETOK, UX pa3pyIICHUS

0) HECOTJIACOBAaHHOCTh OMOCHHTETHYCCKHUX ITPOIIECCOB

B) MPOJOJDKUTENBHOCTH Mpolecca 6onee 500 u

27. OcHOBHOIi annmapaTypHbI 3J1eMeHT OMOTeXHOJIOrMYeCKOro mpoiecca:

a) bmopeakTop-hepMeHTED

0) rOJIOBHOM (PHIBTP OYUCTKH TEXHOJIOTHUECKOTO BO3TyXa

B) 6apOoTEpHI

28. Ilpu pa3pyuieHuu 6aKTePUATBHBIX KJIETOYHbIX CTEHOK IPUMEHAIOT:

a) JIM30IIM

0) «yTUTOUHBIN (PEPMEHT

B) NanauH

29. ®u3nyecKue MeTOIbI Je3MHTErpalui KJIETOK:

a) MHOTOKPaTHOE 3aMOPaKHMBaHNUE-OTTaNBAHUE

0) 0OpaboTKa IIEI0YbI0

B) IPUMEHEHHE JINTHICCKUX (PEPMEHTOB

30. IonsTHe «cpeaa Al KyJbTUBHPOBAHHU BKJIIOYAET:

a) ompeeNeHHbI Ka4eCTBEHHBIH U KOJMYECTBEHHBII COCTaB KOMIIOHEHTOB MUTATEILHON CPE/IbI

0) pusnko-XxuMHUCCKHE U (PH3NOIOTHUSCKIE ITOKa3aTeIId MMATATSIIFHON CPeIbl

B) COBOKYIHOCTb IapaMeTPOB, OTPAKAIOIIUX KaUeCTBEHHBIH U KOJMYECTBEHHBIN COCTAB KOMIIOHEHTOB
MUTATENLHON Cpellbl U €€ PU3UKO-XUMHUYECKHE U (PU3HOIOTHUECKUE CBOWCTBA

31. Heanb cTepuwin3aniy MUTATEIbHBIX CPel:

a) paspylieHne OaKTepHUaNbHBIX CTIOP

0) cTaOuau3aIys KaueCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa

B) obecrieueHHe JAbIXaHUsl MEKPOOPTaHU3MOB-OMO00BEKTOB

32. Cnoco0bl cTepuian3anuu GUIbTPOB, IPUMEHsSIEMbIX /ISl 0YUCTKH TEXHOJOTHYECKOIr0 BO3AyXa:
a) HarpeBaHue

0) 00paboTKa rOpsIYUM MapOM

B) paJManys B MaJIbIX J03aX

33. [Iurare/ibHbIE Cpelbl CTEPUIN3YIOT:

a) HaCBIILIEHHBIM TapOM

0) oOmyyeHHEM

B) paauanyeil B MaibIxX 103ax

34. llepuoguyeckuii mpouecc pepMeHTALUN:

a) B pepMEHTED OJTHOBPEMEHHO 3arpy>KaroT BCe KOMIIOHEHTBI MUTATEILHON CpeIbl M TIOCEBHOM MaTepuall,
COBEpIIAETCS MOJHBIH LUKI (DEpMEHTALMH M 10 3aBEepIlEHHH Mpolecca coOUpalT BeChb 00BEM
0TpabOTaHHOH KyJIbTYpajIbHOM KUAKOCTH

0) B mpoliecce OMoCcHHTE3a U3 (PepMEHTEpa HEMPEPHIBHO OTOMPAIOT HEOOJIBIIINE MMOPIIUU KYJIbTYypaIbHON
Cpebl M OJHOBPEMEHHO B HET'O BHOCST TaKOH jk€ 00beM MUTATEIHLHOU CPEIbI

B) B mpolecce OnocuHTe3a U3 hepMeHTepa HENPEPHIBHO OTOUPAIOT KPYIHBIE MOPLUUH KYJIbTypaabHON
Cpebl M OJHOBPEMEHHO B HET'O BHOCST TaKOH jk€ 00beM MUTATEIHFHOU CPEIb

35. OTbeMHO-10J1MBHOI Mponecc GpepMeHTAINHN:

a) 1O 3aBepUICHWH (EPMEHTALMOHHOIO LMKJIA NPH CIMBE KYJIbTypaJbHOW XHIKOCTH B ammapare
OCTaBIIAIOT ee puMepHO Ha 10%, ¢ mocnenyrommmM BHeceHHEM 90% cBexel MUTATEIbHON Cpezbl

0) B mpoliecce OMOCHHTE3a U3 (PepMEHTEpa HEMPEPHIBHO OTOMPAIOT HEOOJIBIIINE MMOPIIUU KYJIbTypaIbHON
Cpelbl U OTHOBPEMEHHO B HET'O BHOCST TaKOH K€ 00BeM MUTATEIILHON CPE/Ibl

B) B mpolecce OnocuHTe3a u3 hepMeHTepa HENPEPbIBHO OTOUPAIOT KPYIHbIE MOPLHUH KYJIbTYPaIbHOM
Cpelibl ¥ OJJTHOBPEMEHHOB HETO BHOCST TaKOH jke€ 00beM MUTATEILHOM CPe/Ibl

36. [TocaenoBaTebHOCTH OCHOBHBIX (ha3 pocTa MUKPOOPTAHN3MOB:

a) ctaunoHapHas Qasa, nar-gasa, haza yCKoOpeHHs, SKCIIOHEHIMaIbHas (a3a, ¢pa3za OTMUPaHUS

0) nar-dasa, craiinonapHas (asa, ¢aza yCKOpPEeHHUs, SKCIIOHEHIMabHas (a3a, haza oTMUpaHHSI

B) nar-¢asa, (aza yckopeHwus, JKCIIOHEHIIMaNbHas (aza, Gaza 3aMemiienns, cranmonapHas ¢asa, ¢dasza
OTMHUPAHUS

37. llepeuuHbIe METAOOIUTHI CHHTE3UPYIOTCS (B 00JIbIIEM KOJMYECTBE):

a) B haze YCKOPEHHOT'O POCTa;

0) B AKCIIOHEHIIHAJIbHOM (ha3e;

B) B (haze 3aMeIIEHHOT'O POCTa;

38. I1s BbIaeIeHUs] KIETOK U3 00JIBIIHX 00beMOB KyJbTYPaJIbHOIi cpeabl NPUMEHSIOT:



a) MEMOPaHHYO (PHIBTPAIINIO
0) HI3KOCKOPOCTHOE MEHTPU(YTHPOBAHNE
B) MHKYOAIMIO B TEpMOCTATE
39. buocuHTe3 AHTHOMOTHKOB, MCHOJIb3YeMBbIX KAaK JIEKAPCTBEHHbIE BelIECTBA, YCHIMBAETCS H
HACTyNaeT paHblile HA cpeAax:
a) 60oraThIX HCTOYHUKAMH a30Ta;
0) 6oraTbIX HICTOUHMKAMHU YTIIEPOJIa;
B) OCAHBIX MUTATEIHLHBIMH BEIICCTBAMH.
40. KoMIIeKCHBIi KOMIIOHEHT MUTATEJIbHON Cpelbl, pe3K0 MOBLICMBIIMHA MPOU3BOAMTEILHOCTH
(epMenTanMU B cyuae NeHNIUJIMHA:
a) coeBasi MyKa;
0) ropoxoBast MyKa;
B) KYKYPY3HBIH SKCTPaKT;
41. TepmuH «MyJabTH(EPMEHTHBIN KOMILIEKC» 03HAYaeT:
a) KOMILIEKC (pepMEHTHBIX O€JIKOB, BBIACISIEMBIN U3 KIETKH IIyTEM SKCTPAKLUH U OCAKACHUS;
0) KoMIUTeKC PepMEHTOB KIIETOUHON MEMOpaHBI,
B) KOMIUIEKC ()epMEHTOB, KaTaJU3UPYIOLUINX CUHTE3 IEPBUYHOTO WM BTOPHYHOTO METabO0uUTa,
42. Nn:xeHepHasi SH3UMOJIOTHSI:
a) METOA, OCHOBAaHHBII Ha BBIACICHUH U KYJIbTHUBUPOBAHUN TKaHEH M KJIETOK BBICIINX OPraHU3MOB
0) n3meHeHue nepBU4HOM CTpyKTYphl JIHK B KOHKPETHOM €€ y4acTKe, 4TO, B KOHCUHOM CUETE, IPUBOIUT
K U3MEHEHUI0 PeHOTHIa OHOIOTHIECKOTO 00BEKTa, UCIOIB3YEMOT0 B OMOTEXHOIOTUIECKUX Mpolleccax
B) OMOTEXHOJOIMYECKHE IIPOLECCHl C HCIIOJIB30BAaHUEM KaTaIUTHUYECKOro MACHCTBHA (EPMEHTOB,
BBIACJICHHBIX H3 COCTaBa 6I/IOHOI‘I/I‘-ICCKI/IX CUCTCM WJIM HaXOAAIIUXCA BHYTPU KIICTOK, UCKYCCTBECHHO
JIMIICHHBIX CHOCO6HOCTI/I pacTu.
43. Xumuveckuii MeToa UMMOOHIM3anuu epMeHTOB:
a) oOpazoBaHMe KOBAJICHTHBIX CBSI3eH MEXy HOCHTEIEM U (hepPMEHTOM
0) BKJIIOUEHHE (PepMEHTA B MUKPOKATICYJIbI
B) BKJIIOUCHHE (PepMEHTa B TIOJMMEPHBIC TEIH
44. UmMoOuIu3anusi HHINBUAYAJIbHBIX (epPMEHTOB OIPAHUYHUBACTCS TAKHM 00CTOSITEJILCTBOM,
KaK:
a) BBICOKas JJAOMIBLHOCTh PEPMEHTA;
0) Hanmmume y pepmeHTa KoepMEeHTa,
B) Hanmmune y (hepMeHTa CyOpeIuHMIII,
45. UMMo0uIM3anus KJIeToK NPOayleHTOB eecoo0pa3Ha B cIyuae, ecjiu 1ejeBoii MPOayKT:
a) pacTBOPHUM B BOJE;
0) HE paCTBOPHUM B BOJIC;
B) JIOKAIIM30BaH BHYTPH KIIETKH;
46.lenssmu umMMoOnan3anuu ¢pepMeHTOB B OMOTEXHOJIOTHYECKOM MPOU3BOJCTBE SIBJSIIOTCS:
a) MOBBIILICHHUE YJeIbHON aKTUBHOCTH;
0) MOBBIIIICHUE CTAOUITBHOCTH;
B) MHOTOKpPaTHOE UCIIOJIb30BaHUE
47. duznyeckuii MeTog MMMOOUIN3aIuH GepPMEHTOB:
a) C TIOMOIIBIO KOBAJICHTHOT'O CBSI3bIBAHUS
0) MeTaIOXeNaTHBIN METO]]
B) aacopOLMsl HA HEPAaCTBOPHMOM HOCHUTEIIE
48. B ocHOBe MeTAN10XeJIATHOI0 METOAAa MMMOOHIU3ALUM JICHKUT:
a) 0Opa3oBaHHe XUMHUECKON CBSI3M MEX,y MOJIEKyJIaMH (pepMeHTa U HOCHTEJIS
0) meficTBHE DIEKTPOCTATUIECCKUX CHJI M CHIT IOBEPXHOCTHOTO HATSHKEHUSI.
B) CBOICTBA MEPEXOJHBIX METAIIIOB 00PA30BHIBATh KOMILIEKCHI
T) yliepKaHUue pacTBopa, OKpyKaromero GpepmMeHT
49. B ocHOBe MeTO0/1a MUKPOKATNCYJTHPOBAHUS HMMOOHIN3AINHY JI€KHUT:
a) 00pa3oBaHHE XUMHUUYECKON CBSI3M MEXY MOJIEKYJIaMH (pepMeHTa U HOCHTEIIS
0) neficTBHE SNEKTPOCTATUIECKUX CHII M CHJI IOBEPXHOCTHOTO HATSHKECHUSI.
B) CBOHCTBO MEPEXOIHBIX METAIIOB 00Pa30BLIBATH KOMIUICKCHI
50. MaTtepuaJj At MMMOOWJIN3AUH (PEPMEHTOB METAJLI0XEJATHBIM METOOM:
a) XJIOPUJ WIIK THIPOKCUIBI TUTAHA
0) moTMaKpuIaMHL



B) QJIbTMHAT KaJIBITHS

T') OBIYHIA CEIBOPOTOYHBIN aTbOYMHUH [T) arap

51. ®epMeHT, IPUMeEHsSIEMBIH A1 MOJXy4YeHNsl (PPYKTO3bI U3 IVIIOKO3bI:

a) TIII0KO30HM30Mepas3a

0) amuHOAIMIa3a

B) B-rajakro3umasa

52. B ocHOBe MeTOa NMMOOHJIM3AIUH «aAcOPONMA HA HOCUTEJIe» JIeKHUT:

a) oOpazoBaHNe XUMHYECKOHN CBA3HM MEXIYy MOJIeKylaMu (pepMeHTa U HOCUTENS

0) neiicTBHE AIIEKTPOCTATHUECKUX CHII M CHJT TIOBEPXHOCTHOTO HATSKEHHUS.

B) CBOICTBA MEPEXOJHBIX METAIIIOB 00Pa30BHIBATh KOMILIEKCHI

53. Hocureau st uMMOOUIM3auuu (epMEHTOB METOI0M «BKJIIOYEHHE B TejIby»:

a) XJIOPHJ WIIA TUAPOKCHUIBI TUTAaHA

0) moaMaKkpuIaMH

B) MMPOM3BOIHBIE IIEJLTIONO3bI

54. DxoHOoMHYeCcKOe TPEHUMYIIECTBO OMOTEXHOJOTMYECKOr0 MPOU3BOACTBA, OCHOBAHHOIO HA
HMMOOMIU30BAHHBIX 0000 bEKTaX, nepea TPAAUIUOHHBIM 00YCI0BJIEHO:

a) MEHBILINMH 3aTpaTaMHu TPyJa;

0) yCKOpeHHeM MPON3BOACTBEHHOTO MPOIIECcca.

B) MHOTOKPAaTHBIM HCIIOJIb30BaHHUEM OMO00BEKTA;

55. Knerounasi un:keHepusi — 3TO ...:

a) METOA, OCHOBAHHBIN Ha BBIACJICHUHN U KYJIbTUBUPOBAHUU TKaHEH 1 KJIETOK BBICIITNX MHOTOKJIETOUHBIX
OpTraHU3MOB

0) n3meHeHue nepBU4HOM CTpyKTYphl JIHK B KOHKPETHOM €€ yJacTKe, 4TO, B KOHCUHOM CUETE, IPUBOIUT
K U3MEHEHHUI0 (PeHOTUIa OHOJIOTHIECKOTO 00BEKTa, UCIOIB3YEMOT0 B OMOTEXHOIOTHIECKUX Mpolleccax
B) METOJ CO3TaHHs PEKOMOMHAHTHBIX Wi THOpuaHBIX JJHK

56. Crioco0HOCTHI0 IPEBPALIATD CAXAP B 3TAHOJ 00JI1aa10T:

a) Aspergillus oryzae

6) Bacillus subtitilis

B) Saccharomyces cerevisiae

57. AyKkcuHBI — TEPMHH, 10]I KOTOPBIM 00beTUHSIOTCS crienudnyecKrue CTUMYJIATOPBI pocTa:

a) pacTUTEIHHBIX TKAHEH;

0) aKTHHOMHMIIECTOB;

B) ’KUBOTHBIX TKaHEH;

58. MoHOK/10HATbHBIE AHTHTEJIA MOJYYaI0T B IPOU3BO/ICTBE:

a) nMpu PpaKkIMOHUPOBAHUY AaHTHUTEN OPTaHU3MOB;

0) hpakumoHHpOBaHUEM IMM(OIIUTOB;

B) C TIOMOIIIBIO THOPUIIOM;

59 AKTHUBHBII W1, MPUMeEHsIEMBbIil IPH 0YUCTKE CTOKOB 0MOTEXHOJIOTHYECKUX MPOU3BOJCTB - 3TO:
a) cMeCh MUKPOOPTaHU3MOB, TIOTYY€HHBIX T€HHO-WHXCHEPHBIMU METOIAMU;

0) cMech COpOEHTOB;

B) MPUPOIHBII KOMILIEKC MUKPOOPTaHI3MOB.

60. ®epMeHT, NPUMeEHsIeMbIi 151 MOJIyYeHUsl 0€3JIaKTO3HOI0 MOJIOKA:

a) TIIFOK030M30Mepasa

0) amMmuHoAaIMIa3a

B) B-ranakro3mumasa .

11.3. OueHo4HbIe cpeacTBa 1JI NPOMEKYTOYHON aTTeCTAllUM

IIpomesicymounas ammecmayus npoxoguT B (opme sk3ameHa (7 cemecTp), K KOTOPOMY
JIOTTYCKAIOTCS CTY/ICHTHI, BHITIOJHUBIINE B TOTHOM 00bEME ayJAUTOPHYIO HArPy3KY, CAMOCTOSITEILHYIO
paboTy M yCIEIIHO CAABIIME MPOMEXYTOUHYIO aTTecTanuio. CTyIeHThl, UMEIOIINe 3a0KEHHOCTD,
JIOJKHBI BBITIOJTHUTH BCE 00s13aTeNIbHBIE BUJIBI JIEATEIHHOCTH.

Ilpumepnolii cnucok 60npocos K IK3ameny

1. buoTexHONOTHS KaKk HAyYHAs AUCUUIUINHA, TN U 33189l OMOTEXHOJIOTHH.
2. Tlombop u TpeOoBaHMS K OOBEKTaM Ui OMOTEXHOJNOTMYECKHX IPOLeCCOB. MeEToabl XpaHEHHs



10.
11.

12.
13.
14.

15.
16.
17.
18.

19.
20.

21.
22.
23.
24,

25.
26.
27.
28.
29.
. [Tomyuenue Bos1opo/ia, NEPCHEKTUBBI U MPOOIIEMBI.
31.
32.

30

33.

34.

35.
36.

37.

38.

OMOJIOTrMYEeCKUX OOBEKTOB.

banku Ouonormueckux oOpa3lOB M T'€HETHYECKOro Mmarepuaia. KpuokoHcepBaiusi KIETOK
pacTeHMii 1 KUBOTHBIX KaK METOJI COXpaHeHHs reHo(oHIa

Texnonorus pexomOuHantHeix JIHK. ®epmenTsl, ucCHoib3yeMble s  HOJYYCHHUS
pekomOunanTHbIX JTHK.

Hcnonp30BaHne reHHOW MHXKEHEPHUM Ul IOJyYEHHUS HOBBIX BEIIECTB. ['€HHO- MH)KEHEpHbIE
BAKIMHBI.

Cozanue TpaHCT€HHBIX )KMBOTHBIX.

['ennas unxenepus pacteHuid. Co31aHue METOIaMU T€HHOW MH)KEHEPUH TepOUIIHTYCTOMYNBBIX
pacTeHui.

MeTo/ bl TEHETHYECKOTO KOHCTPYHUPOBAHUSI MUKPOOPTaHU3MOB iN VIVO.

CyOctpats! u1s1 KyJIbTUBUPOBaHHS OMO00BEKTOB. COCTAaB M METOABI ONTUMH3AIMY MTUTATEIBHBIX
cpex.

[IpuHLMIBI JEUCTBUS U KOHCTPYKLMHM OMOPEAKTOPOB.

CucteMbl NOATOTOBKM M OYHMCTKHM BO3JyXa, TEIJIOOOMEHA, MEpeMELIMBAHHUA U a’palyi,
[IEHOTAIIeHUs], CTEPUIIN3ALUU, KOHTPOJIS U YIIPaBJICHUS

OcHOBHbIE TapaMeTpbl IITYOMHHOM Nepruoanveckoil pepmeHTanuu

BuorexHonornyeckue nporecchl U anmnapaTbl HEPEPHIBHOTO IEUCTBUS

CpaBHUTENbHAS XapaKTEPUCTUKA POCTa MUKPOOHBIX KYJIbTYp B YCIOBHUSX MEPUOJUUECKOTO U
HENPEPBIBHOIO KYJIbTUBUPOBAHUS

Oco6eHHOCTH KYJIbTUBUPOBAHUS KJIETOK )KUBOTHBIX M PaCTEHUM

[TosnydyeHne KOHEUHOTO NPOAYKTa. METO/bI BBIJIEIEHHS U OUUCTKU LIEIEBOI0 IPOAYKTA
Mukpobuosiornueckrue Npou3BOICTBA, OCHOBAHHBIE HA MTOJyYeHUH MUKPOOHOI OMOMacChI.
IIpousBoacTBa, OCHOBaHHBIE HA MOMYYEHUH MHKPOOHBIX METaOoMUTOB. [IoHATHE O NEPBUYHBIX U
BTOPUYHBIX MeTabonuTax. [[puHIMIbI MOTyYyeHHs IEPBUYHBIX U BTOPUYHBIX METa0OIUTOB.
buorexHonornueckoe Npou3BoACTBO aMUHOKHCIIOT.

Knaccupukanuss aHTUOMOTHYECKMX  BELIECTB, MPOAYLUPYEMbIX MHKPOOPraHU3MaMH.
buoTtexHonornueckrue cXxeMpl MOITy4eHHs] aHTUOMOTUKOB.

[Tomy4yeHne 3HTOMONATOT€HHBIX MTPENAapPaToOB, OCOOEHHOCTH OpPraHU3alMK IPOU3BOJICTBA.
buortexHonoruu, npuMeHseMsble sl 00orallieHrs TOPHBIX MOPOJ] B METAJUTYPIHUH.

[Tonmy4yeHne 3KOIOTrMUECKU YUCTHIX OMOIIACTUKOB

[TonydyeHne MUKpOOHBIX MpenapaToB — y100peHUI OYB, CTUMYJISITOPOB U PETYJIATOPOB POCTa
pacTeHui

[Tonydyenne npoaykToB OpokeHus. IHTeHCUBHBIE TEXHOJIOTUN TIOJTYyYEHHS 3TaHOJIa.
[Tonmyyenne 6akTepHaIbHBIX MPENAPATOB, HOPMATUIYIOIUX MUKPO(DIOPY KUIIEYHUKA
buotpanchopmanus pacTUTETBHBIX CYOCTPATOB € LENbIO MOTYyYeHHsI OMOTOIUIMBA
depMeHTaTUBHOE ITPEBPALLIEHHUE LIETUIIOJIO3b] B caxapa

[IpumeHeHne OMOTEXHOIOTMYECKUX METOJIOB JIJIsl OUMCTKU CTOYHBIX BOJ

buorexHonoruyeckoe mpou3BoicTBO (HEPMEHTOB MUKPOOPTAHU3MOB

NmMmoOunuzoBanubeie  ¢depmeHThl. MeTtoasl umMmoOunm3anuu. OO0nacTu  NpUMEHEHUs
MMMOOUIN30BaHHBIX (PEPMEHTOB.

KynpTypa knetok Bwicmiumx pacteHui. KammycoreHe3 Kak OCHOBa CO3/1aHMSI KIJIETOYHBIX
KYJBTYP.

CrocoObl TIONMyYeHUS! W CIHUSHHUS PACTUTENBHBIX MPOTOILIACTOB. PereHepanus KIETOK,
KJICTOYHBIX KYJIBTYP M PACTEHUH U3 TIPOTOTIACTOB

[IpuHUUMIBI cCO3AaHUs aCCOLMAIINI KJIETOK BBICIIMX PACTEHUH C MUKPOOpPraHU3MaMH
MUuUKpoOKJIOHATPHOE  pa3MHOXKEHHE, €ro  JIOCTOMHCTBA W HEJOCTaTKH,  METOJbI
MUKPOKJIOHATBHOTO pa3MHOKeHUs pacTeHuid. [lonydeHre 0e3BUPYCHBIX PACTCHUN.
['mbpumomel. 3HavueHHWEe THOPHUIOM IS TPOU3BOACTBA COBPEMEHHBIX JHATHOCTHYECKUX
npenaparoB

[Tonyyenue u mpuMeHEHNE MOHOKJIOHATBHBIX aHTUTE].



39. Ucnonp3oBaHue MeToJa KyJIbTYp TKaHEW s MHOJY4YeHUs pAAa MMMYHOPErYIUPYHOIIUX
BemiectB. [Ipou3BoicTBO HHTEPhEPOHA.

40. Kynbrypel TKaHel B TpaHcmuiantosioruu. Co3gaHue OaHKa TPaHCIUIAHTUPYEMBIX KYJIbTYP
TKaHEH.

41. TexHOJIOTHSI TPAHCILIAHTAIIUHA YMOPHOHOB.

42. TlonyueHue KIIOHUPOBAHHBIX KUBOTHBIX. DTHUECKUE U MTPOPECCUOHATBHBIE TPOOIJIEMBI.

43. OcoOeHHOCTH CTBOJIOBBIX KJIETOK M NPUMEHEHHE CTBOJIOBBIX KJIETOK B OT/AEIbHBIX 00JacCTAX
MEIULUHBI

44, buoceHcopbl U OMOYHIIBI

45. Vcnionp30BaHNE HAHOTEXHOJIOTUH B COBPEMEHHON MPOMBIIIUIEHHONW OMOTEXHOJIOTHH, METOIaX
JIeUeHUsl, TUATHOCTHKE

Paspaorunk:
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[Tporpamma cocraBieHa B cootBercTBuU ¢ TpeboBanusiMu @I'OC BO no nampasienuto 06.03.01
buosnorus.

[Iporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl GU3NKO-XUMHUYECKON OHOIOTHH, OMOUHKEHEPU N
u 6uonnpopmaruku 19.03.2025 r. mporoxoin Ne 12.
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