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I. HEJIb U 3AJJAYU JUCIUIITNHBI
Heanb: ¢GopmupoBaHHE Yy CTYICHTOB IEIOCTHOTO TMPEACTABICHUS O OMOTEXHOJIOTUH KaK O
COBPEMEHHOM KOMITJIEKCHON 00J1aCTH AESITEIBHOCTH, B KOTOPOW HCIIONH30BAHUE KUBBIX OPTaHU3MOB,
KJIETOK M OTJEIbHBIX OWOMOJMMEPOB B NPAKTUYECKOM MACSATEIHHOCTH YeEJIOBEKa OCHOBAaHO Ha
JTOCTHXKCHHSX COBPEMEHHON OMOJIOTHYECKON HAyKH - MOJIEKYJISIPHOM, KIIETOUHON OMOJIOTHH, TCHOMUKE,
MIPOTEOMHUKE, TOCTTCHOMHBIX TEXHOJOTHUSX, OMONH(OPMATHKE.
3agaun:
® PacCMOTPETh COBPEMEHHOE COCTOSIHHE U TIEPCIICKTUBBI PA3BUTHUSI OMOTEXHOJIOTUH;
® U3Y4YUTh OCHOBHBIE JTamlbl OpPraHU3alUud OHOTEXHOJIOTMYECKUX IPOU3BOJICTB, OCHOBHOE
o0Opy/lOBaHUE U KPUTEPUU OICHKM OMOTEXHOJIOTHYECKHX IMPOIECCOB, BaKHEUIIIHE
OMOTEXHOJIOTMYECKHE TTPOU3BOJICTBA U UX COOTBETCTBUE TPEOOBAHUAM OE30MACHOCTH;
® O03HAKOMHUTHb C METOJAMH I'€HETUYECKOW, KIETOUHOW UHKEHEPUU, NHKECHEPHOU IH3UMOJIOTHUH,
BO3MOXHOCTSIMM U TEPCHEKTUBAMHU HCIIOJb30BAHUS JKMBBIX CHUCTEM B PA3JIUYHBIX OTPACIIIX
MPOM3BOJICTBA M  YCJIOBUSAMH OHMOOE30MACHOCTH, MPUMEHUTEIFHO K  HCIOJIb3yeMbIM
OM000BEKTAM U IIEJIEBBIM IIPOTYKTAM;
® Hay4uTh YMEHHUIO CAMOCTOSATEIHHOTO TOWCKA M aHaM3a WHPOPMAIUU, UCTIOIH30BAHUIO €€ B
poheCCHOHATTLHON IeATEIEHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Tucuumnnunaa b1.0.41 «buotexHonorus» sSBIsSETCS IUCHUIUIMHON 0a30BOil YacTH y4eOHOTro
IJIaHa MOJATOTOBKU OakanaBpoB 1o Hampasienuto 06.03.01 buonorus u m3ydaercs B 7-M ceMecTpe
I10CJI€ OCBOCHHS 0a30BBIX OMOJIOTHMYECKUX TUCIUATIINH.

2.2. JIns u3ydeHus JaHHOW y4eOHOM NMCUUIUIMHBI HEOOXOIUMBI 3HAHHS CTYACHTOB B 00JIaCTH
XUMHH, MAaTEMATHKH, HAYK O OMOJIOTHYECKOM Pa3HOOOpa3uu, [IUTOJIOTHH, OMOXMMHH, TCHETUKH, OCHOB
MOJIEKYJISIPHOM OHMOJIOTUH, UMMYHOIIOTUH, YKOJIOTHH.

2.3. [lepedeHb moCIeAYIOMUX YICOHBIX AUCIUTUIHH, IJIT KOTOPBIX HEOOXOMMBI 3HAHUS, YMCHHS
U HaBbIKU, (hopMHUpyeMble AaHHON y4uyeOHOW aucHUILIMHON: «DapmalneBTHUecKas OMOTEXHOIOTHUS,
«CoBpemMeHHbIe OMOMETUIIMHCKUE TEXHOIOTUNY, «Hanobmnorexuonoruny, seinoaHenue BKP

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHBI
ITpouecc ocBOEHUS NUCHUIUIMHBI HAlIpaBiieH Ha (pOpMHpPOBAHNE KOMIIETEHIINH (KOMIIETEHIIUN)
B cooTBeTcTBUU ¢ PI'OC BO un OII BO no nannomy HanpasyeHuto noarotosku 06.03.01 «buonorus»,
npouinb «OU3UKO-XUMHUYECKast OMOJIOTUSI 1 OUOTEXHOJIOTUS:
OIIK-5: CnocobeH mNpUMEHATh B MPO(EcCHOHATBHOW JESITEeIbHOCTH COBPEMEHHBIC
IpejacTaBieHusT 00 OCHOBaX OHMOTEXHOJOTMYECKMX U OMOMEAMIIMHCKMX IPOU3BOJICTB, TI€HHOU
MH)KEHEpUH, HAHOOMOTEXHOJIOTUH, MOJIEKYISIPHOTO MOJIETMPOBAHUS.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leﬂlflﬂ o AMCHMIIJINHE, COOTHECCCHHBIX C
HHIANKATOPaAMHU JOCTUKCHUA KOMIIeTeHIInii

Komnerenunus Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHIIM il
OIIK-5 HJIK onxsa 3HaTh: COBpEMEHHbBIE JIOCTHKEHUS  (DYyHIaMEHTAIbHBIX
CrocobeH 3HaeT OCHOBBI OHMOJIOTMYECKHUX HAYK U T€HETUYECKUX TEXHOJIOTHIA, OCHOBHBIC
HpI/IMeHgT], B GI/IOTGXHOHOFI/I‘JGCKI/IX nu MPUHIUIIBI 1 KOMIIOHCHTBI 6I/IOT6XHOHOFI/I‘ICCKI/IX mpoueccoB
Hpoq)eCCHOHaHBHOﬁ GI/IOMCHI/IHI/IHCKI/IX MIPOU3BOACTB, MOJY4YCHUA Pa3jIMdYHOTIO pPOJa IpenaparoB; NEPCIEKTUBHBIC
%1 HaripaBJICHUS 6I/IOTCXHOHOFI/II/I JIs1 CHICHUSA BaX(HeﬁmHX
JEATENBHOCTH T€HHOHW MH)XXEHEPHH, p pi p
HaHO6I/IOTeXHOJ'[01“I/II/I, COUAJIBHO-O9KOHOMHUYECKUX HpO6J’ICM 1 MHHOBAIIMOHHBIC ITYTHU
COBpPEMEHHbBIE

MpEeJICTaBIeHUusT 00
OCHOBAax
OMOTEXHOIOTHUYECKUX

MOJICKYJIAPHOTO MOACTIUPOBAHUA

CO3JIaHHSI M COBEPILIEHCTBOBAHUS MPOU3BOJCTB Ha OCHOBE
JIaHHBIX T€HOMHKH, TTPOTEOMHKH, OMOMH(DOPMATUKH;, POIb H
MeCTO OMOTEXHOJIOTHI B OMO3KOHOMUKE.




1 OHOMETUIHHCKUX
MPOU3BOJICTB, TEHHOU
HUHKEHEPHUH,
HaHOOMOTEXHOJIOTHH,
MOJIEKYJISIPHOTO
MOJIETUPOBAHMS

YMeTh: OpPUCHTHUPOBATHCS B COBPEMCHHBIX HAINPABICHHUIX
OHMOJIOTHYECKUX TEXHOJIOTHH, COBPEMEHHBIX METOaX PaOOTHI
¢ OHOJIOTHYECKUMHU OOBEKTaMH, CTpPATeTHH COBPEMEHHOTO
KOHCTPYHpPOBAHHSA TPOAYLEHTOB, OOECIeYeHHus YCIOBHU
ACEeTTUYECKOTO MPOBEIEHI OMOTEXHOIOTHIECKOTO TpoIiecca
W TOJTYYEHHUS IEeNIEBBIX MPOTYKTOB, OINHCHIBATH BaKHOCTH
OMOTEXHOJIOTHIECKHX IIPOLIECCOB M POIH OMOKOHOMHKH.
Baaners: 6a30B0ii TEPMHUHOIOTHEN TUCIUTUIMHBL, 3SHAHUSIMH O
peanmu3aniu TeHETHYeCKOH HH(OPMAIMH W BO3MOXKHOCTSX
TCHETHUYCCKUX TEXHOJIOTHI; aHAIHM3a PHIHKA U IYTCH Pa3BUTHS
OMO’KOHOMUKH.

UK onx s.2 3HaTb: OCHOBBI T€HETHYCCKON MOTU(PHUKANUH OHOOOBEKTOB
Ymeer OIICHUBATh U | U OOLIYI0 CTPaTerui0 KOHCTPYHPOBAHUS IPOMBINUICHHBIX
MIPOTHO3UPOBATH IITAMMOB-TIPOIYIICHTOB; OOIUE MPUHIIMIIBI OCYIICCTBICHUS
MEPCIICKTUBHOCTh 00BEKTOB | OMOTEXHOJIOTUYECKUX IPOIIECCOB, OCHOBHOE 000PYIOBaHUE U
cBOCH MpoeCCHOHANIBHOM | TEXHUKY  KYJIBTUBUPOBAHHS  MPOIYLCHTOB,  IOJYYCHHS
JeSITeTbHOCTH IUIA | KOHEYHOTO  TIPOAYKTa; HalpaBJICHUS W  IPHUMEpPHI
OMOTEXHOIOTHIECKUX WCTIONB30BAaHUS OMOTEXHOJOTHHA B Ppa3IMYHBIX OTPACIIX;
TIPOU3BOJICTB. HaIpaBJICHUS Pa3BUTH OTpaciieii OMOIKOHOMHUKH.
YMeTb: TBOpPUSCKHM NPUMCHATH IIONyYCHHBIC 3HAHUA
COBEPIICHCTBOBAaHMUS OHMOTEXHOJOTHYECKOTO IIporecca ¢
LENBI0  TIONyYCHHS  BBICOKOKAYECTBEHHOTO  KOHEYHOTO
MPOAYKTA U BBIMONHATh COACPIKATCIBHYIO HHTCPIPETAIIUIO
pE3yabTATOB;
Biamerh:  HaBBIKAMH ~ aHaIM3a  OHMOTEXHOJOTHMYCCKOTO
mporiecca,  cmocobaMH M CPEACTBAMH  IOJYYCHHUS
61000BEKTOB-TIPOYIIEHTOB, METOJJaMH UX KyJIbTUBHUPOBAHUSA
1 TIOJTyYEHUSI [IEIEBOTO MPOAYKTa
HJIK onx 5.3 3HaTh: BaxHEHmEHEe OMOTEXHOIOTHYECKHE MPOM3BOJCTBA,

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

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

Baaners: HaBBIKAMH CaMOCTOSITEIHHOTO ITOKUCKA, 00pabOTKH,
aHalIM3a Hay4HO-METOAUYECKOM, CIIPAaBOYHOM JIUTEpaTyphl U

OCHOBHOW HOPMATHUBHOW JOKYMEHTAIlMW, OINpEACIIOmeH
OpTaHU3aIHI0 B 6E30MaCHOCTh OMOTEXHOJIOTHYECKHX pPaboT.




IV. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHbI

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

®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 Couepma}me AUCHUILIMHBI, CTPYKTYPHPOBAHHO€ IO TEMaM, ¢ YKas3aHMEM BHI0OB y‘leﬁHbIX 3aHSATHII U OTBEIEHHOI'0 HAa HHUX
KOJIM4YeCTBA aKAACMHUIECCKHUX JaCcoB

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




5 | Tema 5. MUKpOOHOTEXHOIOT U YCTHBII Ompoc, TOKIaj-

7 | 16,01 6 6 0,1 4 Hpe3eHTaIs

6 Tema 6. OcHOBBI OMOTEXHOJIOTHH PACTCHUI 7 | 12,01 4 4 0,1 4 Y CTHBIH ONpOC, AOKNAL-
IIpe3CHTALHNS

) Tema7. OCHOBBI OMOTEXHOJIOTUH KUBOTHBIX 7| 12,01 4 4 0,1 4 ¥ CTHBIH OMpoC, LOIAZ-
[Ipe3CHTALHNs

8|7 Ponr OuorexHoimoruu B [ICHUN Y CTHBIH ONpOC, AOKNAL-
eva 8. Pom, Guorexuomo yayHue 7 | 1301 4 4 0.1 5 | npeserrramus

9KOJIOTHYECKOH CUTyallur

YcrHbll onpoc, JoKnaa-
Tpe3eHTalus,
KOHTPOJIbHBIE BOIIPOCHI,
TECTBI

9 | Tema 9. HaHOGHOTEXHOIOTHH - HOBBIH 3TaIl pa3BUTHUA
OHOJOrNYeCKON HAyKH 7 | 12,01 4 4 0,1 4

4.2 Ilnan BHeayI[I/ITOPHOﬁ CaMOCTOSITEIbLHOM paGOTbI Oﬁy‘-lalOIlH/IXCﬂ o JTMCHMIIJIMHE

CaMocCTOsITeNIbHAS paboTa 00YYarOIIMXCS Y4eOHO-METOIUIECKOE
OueHouHOE obecrieueHre
Cemectp Hasganue paznena, Tembl . Cpoxu  |TpynoemkocTtb .
Bun camocTosiTensHO#M paboThI CpeNCTBO CaMOCTOATENBHOMI
BBITIOJTHEHUS (uac.)
paboThI
7 Pazpmen 5 a-r
. VYerHblii - ompoc
Tema 1. CoBpemeHHast OMOTEXHOJIOTHS, Kak|/3yuenne yueOHOrO Marephana, peKOMEHIyeMO 1-2 5 kA poc,
HayKa W OTPacilb IPOM3BOJICTBA JUTEpaTyphl, HHTEPHET-UCTOYHNKOB, TIOTOTOBKA K A A
TIpe3eHTaIys
MPaKTHIECKOMY 3aHSTHIO
W3ydenne yueOHOTO MaTepHalia PEeKOMEHIYyeMOI YcTHbIl onpoc -« -
7 |Tema 2. BrooGbekTs! M crocodbl nx|12Y! i P P "t poc, «
JUTEpaTyphl, HHTEPHET-UCTOYHNKOB, TIOTOTOBKA K 3-4 4 JOKJIaz-
COBCPHICHCTBOBAHM NPaKTHIECKOMY 3aHSTHIO. Ipe3eHTalus
7 YeTHI onpoc T«
Tema3.O0mas XapaKTCPUCTUKA|lI3yyeHnne yueOHOro marepuaia PEeKOMEHIyeMOH 5-6 5 [ ’
JUTEpaTyphl, HHTEPHET-UCTOYHNKOB, TIOITOTOBKA K
OMOTEXHOJIOTMYECKUX PO ECCOB paTypsl, p , IO npesenTaIms
NPaKTHIECKOMY 3aHSTHIO.
7 Wzyuenne JIEKIINOHHOTO Mmarepuasna . -« -
. YcerHeld  ompoc
Tewma 4. BuonHxycTpus pepMeHTOB peKOMeH IyeMoi JIUTEPaTYpHl, UHTEpHET- 7.8 3 ok poc,
MUCTOYHHMKOB, IOJArOTOBKA K MPAKTHYECKOMY A A
SAHSTHIO npe3eHTarys




CamocrosTenpHast padoTta o0ydaromumxcs

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

OrneHoYHOE obecrieueHre
Cemectp Ha3zBanue paznena, TeMbl . Cpoku  |TpymoeMKoCTb o
Bun camocTosTenbHO# paboTh CpEACTBO CaMOCTOATENBHOM
BBITIOJTHCHUSI (gac.)
paboTHI
7 Tema 5. MUKpOGHOTEXHOJIOTHSI Wzyuyenne y4yeOHOro Mmarepualia peKOMEHIyeMon YcrHbll onpoc, -« -
JUTEPATyPhl, HHTCPHET-UCTOYHUKOB, TIOJITOTOBKA K 9-10 4 JIOKJIaJI-
MPaKTHIECKOMY 3aHSITHIO. TIPE3CHTAIHS
7 W3ydenne ydueOGHOrO MaTepHalia PeKOMEHTyeMOit YerHblii onpoc, -« -
Tema 6. OcHOBBI OHOTEXHOJIOTUH PACTEHHI [THTEpaTy B, HHTCPHET-HCTOYHUKOB, oaroroka k|  11-12 4 JOKIIa -
MPaKTHIECKOMY 3aHSITHIO. TIPE3CHTAIHS
N3yyenue ydeOHOro Marepuajia peKOMEHIYeMOit VYerHpid  ompoc -« -
7 |Tema?. OCHOBBl  OUOTEXHONOTHHU| > v P P Ay poc, «
JUTEepaTyphl, MHTEPHET-MCTOYHUKOB, Toarotopka k|  13-14 4 JOKIIa I-
KHBOTHBIX MPaKTHIECKOMY 3aHSITHIO. TIpe3CHTAIHS
N3yuyenue ydeOHOro Marepuajia peKOMEHIyeMOit YcrHbIN onpoc -« -
7 |Tema 8. Pomp OGuorexuonorun B/ v P P Ay poc, «
. JUTEPaTypHl, HHTEPHET-UCTOYHUKOB, Toarotopka k|  15-16 5 JOKIIa I-
YTyHHICHAN SKOJIOTHYCCKON CUTYyalNN MPaKTHISCKOMY 3aHSTHIO. MIPe3CHTAIHS
7 L o o - (( -
Tema 9. HaHOOMOTEXHOJIOTMH - HOBBIA W3ydenue yueGHOro MaTepuana pPeKOMeEHIyeMOit Yeruslii onpoc,
9Tal pa3BUTUS OMOJOTHYECKON HAYKH  |nuTepaTypsl, HHTEpPHET-MCTOYHMKOB, ToaroToBka k|  17-18 4 JOKIIa -
MPaKTUYECKOMY 3aHSITHIO. MPe3CHTAIIUS

OO6muii 00eM CaMOCTOSTEITHLHOM PaObOTHI IO TUCITUILTHHE (Jac) — 35

N3 HUX 00BEM CamMOCTOSTENbHON pabOTHI
JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH (4ac) — 35

C HCIIOJIb30OBAHHUEM 3JICKTPOHHOT'O 06y‘{eHI/I${ 151




4.3 ConepxaHue y4eOHOro MaTepuasa

Tema 1. CoBpeMeHHasi OMOTEXHOJIOTHS, KAK HAYKA U 0TPAcJ/ib IPOU3BOJACTBA
buorexHomorust Kak MeXOTpacieBas 00JIaCTh HAay4YHO-TEXHHYECKOrO0 Tporpecca U pasfel
MPAKTUYECKKUX 3HaHUH. [IpakTHdeckue 3a1a4u OMOTEXHOJOTUN M BOKHEHIIINE, HCTOPHUCCKUE ITAITbI €€
pazButus. OCHOBHBIE HAMpaBJICHUS W MPUMEPHl HCIOJIB30BaHUS OMOTEXHOJIOTHHA B Pa3IUYHBIX
oTpaciiax. YCJIOBUS NPUMEHCHHS M IEPCIEKTHBBI pa3BUTHsA. DakTopbl, O0O0YCIOBHBIIHNE Pa3BHTHE
COBPEMEHHOM OMOTEXHOJIOTUH. DKOHOMHYECKHE U KOMMEPUECKHE aCleKThl OMOTEXHOIOTHH. 3a7a9u U
e 0M03KOHOMUKH. OCHOBHBIC OTPACIH OMOIKOHOMHUKH U UX pa3BUTHE. BO3MOXHOCTH M MOTEHIIHAI
pa3BuTHs OMOAKOHOMUKH B Poccum. Poib ¥ MecTO OMOTEXHOJOTHI B OMOAPKOHOMHUKE, BHEAPEHUE B
MIPOMBIIIIJICHHOCTb.

Tema 2. Br000bEKTHI M CIOCOObLI UX COBEPIIEHCTBOBAHUS

[Tonsitne «6n000BeKTY. Ilonbop 1 TpeboBaHMs K 00BEKTaM 1 OMOTEXHONIOIMUeCcKHX mporieccoB. OTOop
U MOoAM(UKAIMA MPOMBIIUICHHBIX MITAMMOB-TIPOAYLEHTOB. COBEpIICHCTBOBaHHE OWOOOBEKTOB
MeTOoIaMH MyTareHe3a u celiekiuu. COBEpIICHCTBOBaHHE OHOOOBEKTOB METOJAMH KIETOYHON
umwkenepun. CozgaHue OMOOOBEKTOB METOJaMM TE€HETHYecKoi uHkeHepuu. OOmas crparerus
KOHCTPYHMPOBAHHUS IITAMMOB-TIPOYIICHTOB (DEPMEHTOB U MPUMEPHI CO3JIaHHS IITAMMOB-TIPOIYIICHTOB
(hepMeHTOB.

Pabota co mrammamu. [IpeacraBieHne 0 NOAr0TOBKE MOCEBHOrO MaTepuaia, My3eu ITaMMOB
Ha TPOMBIIUICHHBIX MpeanpusTusix. llareHToBaHMe [MTaMMOB W WX JICIOHUPOBAaHUE B
YIIOJIHOMOYCHHBIX Koyuiekuusx. Llens u 3amaun. Cyts npoueaypbl. Tpu GopMbl JeOHUPOBAHUS -
0COOCHHOCTH UCIIOJIb30BAHUSL.

XpaHeHue OMOOOBEKTOB: METOIBI M YCIOBUSI XpaHeHUs. KpuocoxpaHeHHe OHOJIOTHYECKOro
marepuana. Kpuompotekropsl. [IpuHOMOBI  pa3sMopakMBaHUsl  KIETOYHBIX KyIbTyp. baHku
Ononoruyeckux 00pasoB U FTeHETHYECKOro MaTepHala.

[TareHTOBaHME IMITAMMOB U UX JISIOHHUPOBAHKE B YITOJTHOMOYEHHBIX KOJUIeKuusx. Llenp, 3anaumn,
CYTb IIPOLICYPHIL.

Tema 3. O0mas xapakTepucTUKAa OMOTEXHOJIOTHYECKHX MPOLECCOB

[TonsTue metabonu3ma ¢ TOYKM 3PEHMS] WCTOYHHMKA COEIUMHEHUN C BBICOKUM DPBIHOYHBIM
noteHuagoM. BpiGop mneneBoro mnpoaykra. IlepBuunble u BTOpuuHble MeTabonuTsl. OOmiee
MIpPE/ICTaBICHNEe O BCEH IenoYke OMOTEXHOJOIMYECKOro rmnpoiecca. I[IpuHIUMNMATIbHBIE CXEMBI
OMoTEeXHOJIOrHYecKuX mporeccoB. OmnucaHue HEOOXOJUMOro OoOOpYJIOBaHHUS Ul IPOU3BOJACTBA
ouonpenapatoB. [loTeHuuan nepepabOTKH OTEUECTBEHHOTO ChIPbs, XapaKTEPUCTHUKA Ba)KHEWIIMX
IpyII CyOCTpaTOB, UCHONb3yeMbIX B OnoTexHONoruu. CocTaBieHHE PELEenTyp MUTATEIbHBIX Cpell.
Cpenpl ans BbIpalllMBaHUS KJIETOK PAcTEHUM, >KMBOTHBIX, MHUKpoOpraHuzMmoB. Oobe33apaxkuBaHue
nuTatenbHbIX  cped.  KynpTuBHpoBaHHMEe  OMOOOBEKTOB M ammapaTypa Ul pealu3aluu
OMOTEXHOIOTMYECKUX MpoueccoB. CrocoObl KyabTUBUPOBAHUS O0MO00BEKTOB. [IpuHIMIBI qeiCTBUS U
KOHCTPYKLIUHU (hepMeHTepoB. ['epMeTu3anus u crepuiuzanus ooopyaoBanus. CucTeMbl MOATOTOBKU U
OUYHUCTKHU BO3/yXa, TEIJIO0OMEHA, TIepeMEINBaHU U a3palii, NEHOTAIlIeH!s, CTEPHIIN3alMH, KOHTPOJIS
n ynpasieHusa. CpaBHUTENbHAs OLIEHKA MEPUOAUYECKOrO0 M HENPEPBIBHOIO KYJIbTHUBUPOBAHUS
MUKpPOOpraHu3MoB. OCOOEHHOCTH KYJIbTUBUPOBAHUS PACTUTENBHBIX KJIETOK. CIOCOOB! BhIpAIIUBAHUS
KJIETOK ’KMBOTHBIX. KyJIbTHBHpPOBaHNE KIETOK HACEKOMBIX.

Brinenenue n ouncTka OMOTEXHOJIOTHYECKUX TPOTYKTOB - METO/BI U XapaKTePHbIE 0COOEHHOCTH.

[lonydeHnn TrOTOBBIX MpenapaTuBHBIX (GopM. MeTonbl KOHTPOJISI M KPUTEPUU OLEHKU
3G HEKTUBHOCTH OMOTEXHOIOTHYECKUX MTPOLIECCOB.

[lonstne pernamenta. OcoOeHHOCTH 1a0OPaTOPHOTO U MPOMBIIIJIEHHOTO perjaMeHTa.
TpynHocTn MacmTabupoBaHusl — MyTh OT JIAOOPATOPHOTO A0 MPOMBIIIIEHHOTO PETJIAMEHTA.



Tema 4. Buonnaycrpusi pepMeHTOB

Hcrounnku ¢pepmerToB. DepMEHTHI )KUBOTHOTO M PACTUTEIBHOTO IIPOUCXOXKICHH. MUKpPOOHBIE
¢depmenTabie mnpenaparbl. OCHOBHBIE TEXHOJOTHYECKHE OTallbl TMPOU3BOJACTBA  (PEPMEHTHBIX
penaparos.

Oco0OeHHOCTH MOTy4eHHsI NPENapaToB C ONPEEIEHHBIM cocTaBoM (hepMeHTOB. KomIuiekcHble
¢depmenThbie npenapatsl (MOK) u nx ncnons3oBanne. @epMeHTATHBHOE MIPEBPAIICHHUE LIEIUTIONO036I B
caxapa.

HNmmoOmm3oBanubie pepmentsl. Hocurenn u metoasl nmmoOum3anyu ¢pepmenToB. CBoWCTBa
MMMOOHMIN30BaHHbIX (pepMenToB. IMMOoOUIM30BaHHbIE TONMHU(EPMEHTHBIE CUCTEMBL. BHOTEeXHOMOTHH,
OCHOBaHHBIE Ha MCIIOJIb30BAHUN HMMOOMIN30BaHHBIX (hepMeHTOB. broceHcops! 1 OHOYNTIBI.

Tema 5. MUKpoOHOTEXHOJIOT U

TumoBast cxema MHUKPOOHOJIOTMYECKOTO Mpou3BojAcTBA. OCHOBHBIE CTaJWU TPOU3BOJACTBA
MIPOJYKTOB MUKPOOHOTO CHHTE3a. BHOTEXHOIOT | MOTy4eHUS TEPBUYHBIX (AaMHUHOKHCIIOT, BUTAMUHOB,
OpPraHUYECKUX KUCJIOT) U BTOPUYHBIX META0OIUTOB (AHTUOMOTHUKOB, CTEPOUIOB).

[Tonydenue npoaykToB OpokeHus. THTeHCUBHBIE TEXHOJIOTUN TOTYyYEHHS 3TaHOJIA.

Hcnonp3oBaHne MHUKPOOPraHU3MOB sl moiydeHust Oenka. IlomydeHue mnonucaxapuios.
buononumepst 1 6uol1ABEI.

OcoOeHHOCTH TTPOM3BOJICTBA BaKIMH, OakTeprnodaros, ge4yeOHBIX OAKTEPUIHBIX IpEnapaToB,

CPEICTB 3alIUTHI PACTEHUIN, MUKPOOHBIX 3eMIICyI00PUTENBHBIX MTPErapaToB.

Tema 6. OcHOBBI OMOTEXHOJIOTHH PACTEHHU I

Hcropuss pa3BuTHs METOAA KIETOYHOM W TKAHEBOM HWHXKEHEpUU pacreHui. (OCHOBHbBIE
HaNpaBJICHUsl KIETOYHOH WmkeHepuu. [emnddepenumanuss — ocHoBa (OPMHPOBAHUS KIETOYHBIX
KYJIbTYP PaCTCHHM.

Kaimycorene3 kak OCHOBa CO3[aHUs KJIETOYHBIX KyibTyp. KamrycHele KyJbTypbl pacTeHUi
CyCneH3MOHHBIE KYJIbTYPhl U YCIOBHS X KyJIBTUBUPOBAHUS.

N3ommpoBaHHbIE IPOTOILIACTHI. BHOTEXHOJOTMM HAa OCHOBE WM30JIMPOBAHHBIX IIPOTOILIACTOB.
Metonpl ciusHUSA, KyJIbTUBUPOBAaHUS NPOTOIUIACTOB. PereHepanus KIETOK, KJIETOYHBIX KYyJIbTYp U
pacTeHMii M3 MpOoTOIIacTOB. MopdoreHes B KIETOYHBIX KylbTypax pacteHuid. KiioHanbHOE
MUKPOPa3MHOXKEHHE PACTEHHH U €ro MpakTU4YEeCKOe NPUMEHEHUE. ArpOTEXHMUYECKOE NPUMEHEHHE
KJIETOYHBIX KYJbTYp pacTeHHi. [IpMHIMIBI CO3MaHMS ACCOLMALMKM KJIETOK BBICIIMX PAaCTEHUN C
MHUKPOOpPraHW3MaMH Kak clocod MoIUGUKAIMM pPACTUTENbHOW KieTkH. llodydyeHue coenmHeHMH
BTOPUYHOTO METAa00IM3Ma, CHHTE3UPYIOIIUXCS B KJIETKaX BBICIIUX PACTEHHM.

KnerouHble TEXHOJIOTUU B CO3[JaHMM T'€HETHYECKOTOo pa3zHOOoOpasus M LEHHBIX JUIS CElIEeKIHUU
ucxoaubix (opMm. CTaOMIBHOCTH W BapHaOCIbHOCTh T'C€HOMAa PACTHTEIBHBIX KJIETOK 1N VItro.
Coxpanenue in vitro reHo(pOH/1a B KOJUIEKIIMOHHBIX [IEHTpaXx.

Hcropus mosydeHUs: TPaHCTEHHBIX PACTEHMM. METOIbl MOJy4EHHs] TPAHCTEHHBIX PAaCTEHUM.
IIpsiMble METOJIbI MOJIyYEHUsS] TPAHCTEHHBIX pacTeHui. BeKTopsl /Ui reHeTH4ecKoil TpaHc(opmarun
pacteHuii. Vcnonp3oBaHue CENEKTUBHBIX MapKEpOB U PENOPTEPHbIX IeHOB. (05acTH MpPUMEHEHUS
TPAaHCI'€HHBIX pacTeHui. IlonydeHne KayeCTBEHHO HOBBIX IPOAYKTOB HAa OCHOBE TPAHCIEHHBIX
pacteHuii. Merabonuueckasi UHKEHEPHUS Ha OCHOBE TPAHCT€HHBIX TEXHOJIOTUN. TpaHCreHHbIE pacTeHHS
— NPOAYLEHTHI (apMalleBTUYECKUX OENKOB, BAaKIMH, aHTHTE]. buojerpagupyemble MaTepHaibl Ha
OCHOBE TpaHCTeHHBIX pacTeHui. [loTeHnnanbHble MPOOIEMBbl UCIIONB30BAHMS TPAHCTEHHBIX PACTEHUN
U IIyTU UX PEIICHUS.

I'enomuoe penaktupoBanue pacrennii. Cucrema CRISPR—Cas a1t monmydeHust 11e1eBbIX MyTaluil
B Pa3JIMYHBIX PACTUTENBHBIX OpraHU3Max.

MonekyJIapHO-TEHETUYECKHME MapKepbl, METOAbl CO3/IaHHUSI TEHETHYECKUX MapKepoB H
0COOEHHOCTH MPUMEHEHUs] TeHETHYEeCKUX MapkepoB. [IpumMepbl mpuMeHeHHs METOJI0OB MapKepHOH U
T€HOMHOMW CEJEKIINY PACTEHUM.



Tema 7. OcHOBBI OMOTEXHOJIOTHH KHBOTHBIX

buorexHonorus B )XUBOTHOBOACTBE. [loHATHE reHeTHUYECKUX pecypcoB. CTaTyC reHEeTUYECKHUX
pecypcoB KUBOTHBIX. KpuTepuu OIEHKH COCTOSHUSI T€HETUYECKUX PECYpcoB. METObl U MOIXObI K
COXPAHEHUIO FT€HETUYECKUX PECYPCOB )KUBOTHBIX.

HckyccTBeHHOE OCEMEHEHUE U KpUKOHCepBalus ceMeHu. KpruokoHcepBalus U TpaHCIUIaHTAluU
SMOpHOHOB. TpaHcIUIaHTalMsg HMOPUOHOB CEJIBCKOXO3SHUCTBEHHBIX JKUBOTHBIX U €€ poJib B
TeHETUYECKOM MPOTPecce B JKUBOTHOBOJACTBE. KymbTUBHMpOBaHME in Vitro SMOPHOHOB >KUBOTHBIX.
MexBHUIOBbIE TMepecaakd SMOPHOHOB M MOJYYEHHE XHUMEPHBIX JKUBOTHBIX. ['eHeTHueckoe
KJIOHUPOBAHUE >KUBOTHBIX. METO/Ibl KIIOHUPOBAHUsI, IEPCIEKTUBBI HUcob30BaHus. ' MO-opranu3msl
B arpomnpoOMBIIIJIEHHOM IPOU3BOACTBE. Mapk€p-HanpaBieHHass CEJIEKLUHUs B JKUBOTHOBOJACTBE U
ntuueBojictBe. ['eHomHas cenekuus. ba3pl NaHHBIX MO MapkEpaM MNPOAYKTUBHOCTH W TE€HOMam
CEJIbCKOXO35ICTBEHHBIX JKUBOTHBIX. [ €HOMHOE peAaKkTUpOBaHUE y KUBOTHBIX. [IpuMepsl ycremHoro
MIPUMEHEHHUSI TPAHCTeHE3a U TCHOMHOI'O PEJaKTUPOBAHUS Y JKUBOTHBIX.

B03MOXXHOCTH M NEPCHEKTUBBI HCIOIb30BAHMS KIETOK M KJIETOUHBIX CTPYKTYp pa3IMYHBIX
TkaHed. MexaHu3m cnusiHus KieTok [lonydyeHue romo, rerepo U CUHKAPUOTHUYECKUX THUOPUJIOB.
I'uGpunomsl. [Tomyuenue u npuMeHeHHE MOHOKJIOHAJIBHBIX aHTUTEI.

[IpumeHneHnue KyJnbTyp KJIETOK MIJIEKOMUTAIOMUX B HMMYHOOHMOTexHoJOrHH. [IpumeneHue
KYJIbTYp KJIETOK MJIEKOIMTAIOUIMX B KJIETOYHOM Tepanuu. KynabTypbl TKaHel B TPaHCIUIAHTOJOTHH.
[IpumeneHne KynapTyp KIETOK MIICKONUTAIOMIMX B TKaHeBOM wuHxkeHepun. Co3manue OaHKa
TPAHCIJIAHTUPYEMBIX KYJIBTYP TKaHEH.

CtBoiioBeie KIIeTKH. OCOOCHHOCTU CTBOJIOBBIX KJIETOK, CBOMCTBA CTBOJIOBBIX KIJIETOK, THIIBLI
CTBOJIOBBIX KJIETOK. [[priMeHeHne CTBOJIOBBIX KJIETOK B OT/IEIBHBIX 00JIACTIX METUIMHBIL.

Peanusanus HaydHoro nmpoekra «I'eHom JenoBekay.

Tema 8. Posib 6MOTEXHOIOTHH B YJIy4IIEeHHH IKOJIOTHYECKON CHTYyallnu

AXTyasbHBIE SKOJIOTHYECKHE MPOOJIeMbl. BHOTEXHOIOTHIA KaK croco0 BIIMSIHHUS HAa aKTyallbHbIC
npobnemsl  dkosoruu.  OmpeneneHue yCTOMYMBOTO PA3BUTUS WM OPraHUYECKOW TMPOJYKIIHH.
Copepxanne abbpeBuatypsl ESG. Unaukatopsl ycTOWYMBOro pa3Butus. HalnroHanbHbIE TPOEKTHI U
NEePCIEeKTUBBl AanbHelmero BHeApeHus npuHuunoB ESG. Opranuueckas NOpoAyKLUHS - CYTb,
pacrpeeieHue.

bezonacHOCTE OMOTEXHOJIOTHYECKOTO IMPOW3BOJCTBA JUIS YEIOBEKAa M OKPYKAIOIIEH CpEeIbl.
MexayHaposHas 3akoHojaTenbHas 6a3a mo OmoOe3omacHocTH. 3akoHoJarenbHas 0aza Poccum mo
O6no0e30macHOCTH U ee peannzanusi. Cucrema KOHTpoJia Ouosiornueckoit 6ezonacHoctH. [Ipeackazanue
HEraTUBHBIX TEXHOTCHHBIX CIIEHAPHEB M BO3MOXKHBIN CIICHAPUH MX MPEIOTBPAICHHS.

OCHOBHBIE MPOIECCHI, JIEKAIINE B OCHOBE OMOJIOTHYECKHUX METOJIOB a’pOOHON M aHa’dpOOHOMH
OYHUCTKHU CTOYHBIX BOJ. [IpuMepsl COBpEMEHHBIX TEXHOJIOTHIA TTOTHON OMOJIOTUYECKON OUNCTKU CTOKOB.
HpI/IMeHeHI/Ie OMOTEXHOJIOTMUYECKUX MCTOOOB IJI1 OYUCTKH ra30-BO3AYIIHBIX BI)I6pOCOB H acrpagainun
HeTAHBIX 3arps3HeHud. CuctemMa OMOKATAIUTHYECKOro MPOM3BOJACTBA BOJOpoJa. buopemenuanus
IIOYB ¥ BOJIOEMOB, 3arpsI3HEHHBIX HEPTHIO U HEPTENPOAYKTAMU, TSKEIBIMU METaNIaMu, FrepOuLIuIaMH,
MECTUIIaMUA U JIPYTUMH BBICOKOTOKCHYHBIMHU COSAMHEHHUSIMH aHTPOIIOTCHHON MPHUPOABI. MeTOo b
60pb6bl C 3arpA3HCHUCM ITJIACTUKOM. KOMHOCTHpOBaHI/Ie, MMUIICBBIX OTXOJ0B H arpoo0OTXOJ0B.
[Tonyyenue OMOTOIUIMBA W3 OPraHUYECKOro Chipbi. CHcTeMa OMOKATAIUTHYECKOTO IMPOU3BOACTBA
BOJIOpO/Ia

buorunpomerannypruss W ee TMpeuMyllecTBa Mg MepepabOTKU KOHKPETHBIX THIIOB
MUHEPAITBHOTO ChIPbsi. OCHOBHBIE TPOIIECCHI, JIEKAIINE B OCHOBE OMOTEOTEXHOIOTHIECKOTO TOTYICHHS
METaJUIOB. BUOTEXHOJIOrMM MOJIYYEeHUs METANIOB U3 PYA U OCHOBHBIE TEXHOJOTHYECKHE IMPOLECCHI
(xyuHOe, peakTopHOE OMooKuciaeHue). [lepcrnekTuBHbIE TEXHOIOTUN TOTyUYEHUS! METAJUIOB U3 PY/I.

Tema 9. HaHOOHOTEXHOIOTMH - HOBBIH 3TalNl pa3BUTHS OMOJIOrHYeCKOi HAYKH

O6IJ_II/IC MNpEaACTaBJICHUA O HAaHOOOBEKTAaX M HAHOTEXHOJIOTHSX. I/ICTOpI/IH BO3HHUKHOBCHUA
HaAHOTCXHOJIOTHH. BI/IOMaKpOMOJ'IeKy.]'IBI KaK COCTaBJIAIOIINEC HAHOMHPA. HanoTtexHonoruu B MCIHUIIMHE
n OHOJIOTUH. HaHOMaTCpI/IaJIBI. buomenunuHckue HaHOMAaTCpHaJIbl. HaHoToKCHKOJIOTHS.



Hano6uocencopuka. HaHOOHMOMOTOpBHI.
HanorexHomornn u  OHOMHMETHKA.

Pa3Burtue

BO3MOKHBIC

HanopoGotel. HaHOoTexHONOTMHUM Ha OCHOBE BHPYCOB.
HaHOOMOTEXHOJIOTUH U

PHUCKHU.

buonorudeckass 06€30MacHOCTh HAHOKOHCTPYKUIMNW ¥ HAHOTEXHOJOTHH. OCOOCHHOCTH BIUSHUS
HAHOYACTHI] HA KUBbIE OPraHU3MBI.

4.3.1 TlepeyeHb CEMMHAPCKUX, IPAKTHYECKUX 3AHATHI U J1a0OpPaTOPHBIX padoT

Ne Ne pazpaena u Tembl HaumenoBanue TpynoemMKocTh OrneHOYHEIE dopMupyemblie
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 H/IK onrsa
OHMOTEXHOJIOT U, Kak | OMOTEXHOJIOTHs, Kak 2 onpoc,
HayKa u OoTpacih | HAyKa W OTpacib JOKJIa1-
IIPOU3BOJCTBA IIPOU3BOJICTBA Npe3eHTaNus
2 | Tema2.Buo0GBEKTHI U | BooObEeKTEI u Yerublit OH[I(( -5 HAK OIZKM
CIIOCOOBI UX | CIIOCOOBI ux 4 ﬂool:a (;;’_ PAK o2 HAK onicss
COBEPIIICHCTBOBAHUS COBEPIIICHCTBOBAHUS Ipe3cHTAIA
3 Tema3.O0mas OO6mas V CTHBIH ZHII((-S Hﬂg 0[’;“-1
XapaKTEPUCTHKA XapaKTEPUCTUKA 4 ompoc, VK ons.2 MAK onxss
OMOTEXHOJIOTUIECKIX OMOTEXHOJIOTUYCCKH JOKJIa1-
IIPOLIECCOB X IPOLIECCOB HIPE3CHTATINA
4 | Tema 4. Buonnmycrpus Buounyctpust VeTHbIRH OIK-5 HJIK onrsa
(hepMeHTOB (dhepMeHTOB 4 ormpoc, HJIK onxs.2 M/IK onrss
JOKJIaI-
MpE3CHTALNA
S5 | Tema5. MUKpPOOHOTEXHOIIOT YerHblit ONK-5 H/IK onrs.1
MuKkpoOHOTEXHOIOTHS us 6 ompoc, HJIK onxs.2 M/IK onss
JOKJIaJI-
IIpe3CHTALA
6 OCHOBEI YerHbi OIIK-5 UK onxs.a
Tema 6. OcHOBEI I — 4 ompoc, HIIK onxs2 UK onkss
OMOTEXHOJIOTUN PACTEHHI . JOKIa-
paCTeHHH MPE3CHTALINA
7 YcTHbIT OHK-S Hﬂ[( OITK5.1
Tema7. OcHOBBI OCHOBBI omnpoc, UK onks.2 UITK onxs3
OMOTEXHOJIOTHH OMOTEXHOJIOTHH 4 TOKJIa1-
JKUBOTHBIX JKUBOTHBIX MPE3CHTAIUS
8 | Tema 8. Postb Pous OnoTexHoIOrNN V CTHBIH OIK-5 H/IK onrsa
OMOTEXHOJIOTHH B B YIy4IIEHHH 4 ompoc, HJIK omis2 IIK onies3
YITy4qIIeHIH IKOJIOTHUYECKOM JOKJIa-
9KOJIOTUYECKON CUTYall | CUTyallH HpE3CHTalNA
9 Tenma 9 YerHblii OIIK-5 UJIK omrs.1
. orpoc, HJIK onxs.2 MK onxsa
Hano6uotexHonoruu - OKIa-
HOBBIW ATal pa3BUTHS OcHoBl 4 Mpe3eHTalHs
GHOJOTMYECKOi HAYKH HaHOOMOTEXHOJIOTHH KOHTpOJTbHbIC
BOIIPOCHI,
TECThI




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

Ne Tema 3ananue ®opmupye NAK
mast
n/ KOMIIETeH
n us
1 1. IToaroToBka AOKIJIAIOB IO TEME OIIK-5 OIIK-5 U/IK onxs.i
CoBpeMeHHass OMOTEXHOJIOTHS, KaK
2. IToaroToBka K YCTHOMY OIpPOCY
HayKa ¥ OTPaciib POU3BOJCTBA
2. | Buoobbextsl M cnoco6sr  mx | 1. 1lOAroTOBKa 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 UJ/IK orks.1
3 Obmas XaPAKTEPHCTHIA | IlToaroroBka Kk ycTHOMY onpoc HJIK HJIK o
" | OMOTEXHOJMOTUYECKUX MPOLIECCOB ’ Y y onpocy OIKS.2 1.3
4. | buouHaycTpUs PEPMECHTOB 1. IToAroToBKA IOKJIAI0B II0 TEME OIIK-5 OIIK-5 U/IK onks.i
2. IloaroToBka K yCTHOMY OIIpOCY HIIK onks.» UAK onksa3
5. | MukpoOHOTEXHOTIOTHSA 1. ITonroToBKa JOKIAI0B IO TEME OIIK-5 OIIK-5 U/IK orks.1
2. TIoArOTOBKA K YCTHOMY OIIPOCY HJIK onks.2 UK onks 3
1. [ToaroroBka QOKJIaI0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
6. | OcHoBBI OHOTEXHONOTHH pacTeHuil | 2. [IoAroToBKa K yCTHOMY OIIpOCY HJIK onks.2 UAK onksa3
7. 1. [ToaroroBka QOKJIaI0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
OCHOBBI OUOTEXHOJIOT' MU KUBOTHBIX
2. IloaroToBka K yCTHOMY OIIPOCY WK onks.» MK 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. IloaroToBKa AOKIAI0B MO TEME OIIK-5 OIIK-5 H/IK onxs.i
PoJib OMOTEXHOJIOTHH B YITYyUIIICHUU
9. o 2. IloarotoBka K KOHTPOJIHHOMY HJIK onxs.2 MK onks.s
9KOJIOTHYECKOM CUTYaIlun
omnpocy
4.4, MeTO)II/I‘{eCKI/Ie YKa3aHUs 110 OPpraum3anuu CaMOCTOSATEJILHOMI paﬁoTI)I CTYAEHTOB
CaMocTosTenbHast pa60Ta CTYACHTOB IPECICAYCT CICAYIONINEC LCIINU:
® COBCPHICHCTBOBAHUC HABBIKOB CaMOO6p330BaT€JIBHOI>'I pa6OTI>I KaK OCHOBHOI'O ITYTH IMOBBIIICHUA
YpOBHS 00pa30BaHMS;
e yriyOJeHue U paclIupeHue 3HaHUH 110 MpeIMETY.
[To mucuuruimae «bUOTEXHONOTHS» MpeIaraloTcs cienyronme (GopMbl CaMOCTOSTEIHHOU
paloThI:
a) YriyOJieHHBIM aHaIu3 HAyYHO-METOJUYECKON JIUTEepaTypbl U U3yuyeHUEe y4yeOHOro marepuana,
IIPESYCMOTPEHHOr0 padoueil mporpaMmoi;
0) MOATrOTOBKA K KOHTPOJILHOMY OIPOCY Ha MPAKTUYECKUX 3aHATHSIX;
B) TOJTrOTOBKA YCTHBIX JOKIAIOB C MIPE3CHTAIINEH;
r) MOATOTOBKA K TECTHPOBAHUIO MO OTACIIBHBIM pa3/ienam IUCIUILUIMHBI

Iucvmennvie pabomul. J{1s1 caMOCTOSTEIBHOIO H3YUEHHs] TEM PEKOMEHAYETCsS HCIOJIb30BaTh
OCHOBHYKO H JOIIOJHUTCIIBHYIO JIMTEPATYypy, a TaKXKE MHNCTOYHHKH, Haﬁ)leHHbIe nopru MIoMOIu
MH(GOPMALIMOHHO-CIIPABOYHBIX U TMOUCKOBBIX. J[JIs1 3aKperyieHus marepuaia peKOMEHIYyeTcs NeNlaTh
KpaTKHUE KOHCIICKTHI 110 TEMC.

Yemuwii 0oxnao —31o coobienue B reueHue 10-15 MuH, B KOTOPOM CTYJIEHT B JAKOHUYHOM opme
TOJDKEH W3JI0KHUTh MaTepHal IO COOTBETCTBYIOIIEH TeMe, NMPUACPKUBASCh CIEAYIOMIEro IUIaHA:
BBEJICHHE, OCHOBHAs YacTb, 3aKiroueHue. Jlokimaa compoBoXkaaeTcs Npe3eHTaluei, oTpakaroliei
OCHOBHBIE TOJIOKEHHUSI TI0 COOTBETCTBYIOIIEH TeMe, BKJIIOYAIOUIel HarisaHble MaTepHajbl (CXEMBI,
Tabuiel, GoTo u T.7.). [To OKOHUaHNM TOKIIaa CTYAEHTY 3a/1al0T BONIPOCHI, KaK IPENOAaBaTelb, TaK U
CTY/IEHTBI, Ha KOTOPbIE JOKJIQAUUK JOJDKEH JaTh CUEPIBIBAIOIINE OTBETHI.

Kputepun onieHuBaHMs YCTHOTO JJOKJIA/IA:




- OueHka «OTIUYHO». B 10KIaae MOTHOCTBIO pacKphITa TeMa, MPOaHATU3UPOBAHO COBPEMEHHOE
COCTOSIHME BOMpOCa; CTYIEHT CBOOOAHO BIAJCET MaTepHalioM, U3JaraeT ero JIOTUYHO,
MOCJIeIOBATENbHO, JIAKOHUYHO, COOJII0Jasi OCHOBHBIC TMpaBWia KyJIbTypel peun. Jlokman
COIPOBOXAAETCS TpEe3eHTalel, KOTopas OTpakaeT OCHOBHbBIEC MOJIOXKEHUsS JOKIaAa, Mpe3eHTalus
COCTaBJIeHa TPAMOTHO C COOJIIO/ICHIEM OOLIHNX TPeOOBaHU, MpaBmil LIPU(PTOBOTO 0OHOPMIICHUS, OJaUU
rpaduyeckoro marepuaia, HUMEIOTCS CChUIKM Ha MpHUBEACHHbIE (OTO, PUCYHKH, CXEMbl U T.A.,
NPUBOAMUTCS CIIMCOK WCIOJNb30BaHHOW muTeparypsl. Ilpu oOcykaeHuu M0KiIaza CTYACHT JaeT
MCYEpIBIBAIOIINE, ApTyMEHTUPOBAHHbIE, KOPPEKTHBIE OTBETHI Ha BOIPOCHI.

- Ouenka «xopormio». Tema packpeiTa, MIPUBEACHO JOCTATOYHOE KOJMYECTBO MaTepHaja, HO MpH
3TOM MaTepual B HEJIOCTATOYHOW CTENEeHHM IpoaHAIU3UpPOBaH aBTOpoM. [Ipe3eHTarus He B MOJHOM
CTEIIEHH COOTBETCTBYET OOImMM TpeboBaHMsM. OTBETHl CTYyAEHTa HE Ha BCE BOIPOCHI SBISIOTCS
MCYEPIBIBAIOIIMMHU U apTyMEHTHPOBAHHBIMHU.

- OneHka «ylOBJIETBOPUTENILHO». Tema packpbiTa HE IOJIHO, MaTepHall MPHUBEIEH KakK MpOCTas
KoHCcTaTauusi (akToB, HE MPOAHAIM3UPOBAH, CTYJACHT TIOKAa3bIBAa€T IMOBEPXHOCTHBIC 3HAHMUS.
[Ipe3eHTarysi 9aCTUYHO COOTBETCTBYET YCTAHOBJIEHHBIM TpeOoBaHusM. Ilpu obcyxaenun noknana
CTYJZICHT HE BCer/ia AaeT MpaBUWIbHbIC, HCUEPIIBIBAIOIINE OTBETHI Ha 3a]]aBa€Mble BOIPOCHI.

- OneHka «HEeyAOBJIETBOPUTEILHO». TemMa JOKIIaaa He pacKphiTa, CKYAHBIH 00beM MpHUBEIESHHBIX
MaTepuasoB; Mpe3eHTalus oTcyTcTByeT. [Ipu o0CcyKeHIH T0KIaAa CTYICHT HEe AaeT OTBEThI UIIU OHH
HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

Pexomenoayuu no noocomoske npezenmayuu.

[lpesenTamm — cHoco0 TMpeacTaBleHUs HH(POpMAIUKM, codeTalomuid B cebe TeKCT,
TUIEPTEKCTOBBIE CCHUIKH, KOMIBIOTEPHYIO aHUMAIUIO, rpaduKu, BUACO, MY3bIKY U 3BYKOBOH psif,
KOTOpBIE OPraHW30BaHBI B €IWHYIO cpeny. lIpeseHTamust MMEEeT CIOKET, CUEHApUil W CTPYKTYPY,
OpPraHM30BaHHYIO sl yAO0OHOro Bocmpusatus wuHPopManuu. OTINYUTENFHOM OCOOCHHOCTHIO
MPE3CHTAINH SIBIIIETCSI €€ MHTEPAaKTUBHOCTB, TO €CTh CO3JaBaeMasi JIsl T0JIb30BaTENIsI BOSMOXKHOCTh
B3aMMOJICHCTBUS Uepe3 dIIEMEHTHI YIIPaBICHHUS.

[Ipe3enTammst Bcerga COCTOMT W3 JIBYX OCHOBHBIX KOMIOHEHTOB: HMH(OpMAIMH, KOTOPYIO
BBICTYMAIOUINI XOUeT JOHECTU 0 ayAUTOPHUH, U MaHepbl H30xeHus. Hanucanuelii Ha Oymare TeKCT
noMoraeT 0ojiee YeTKO M TOCIIEOBAaTEeNIbHO W3JIOKHUTHh MaTepuai. [Ipe3eHTanuu OOBIYHO NENaloT B
PowerPoint, B Impress, 1u6o B Acrobat. JKenarenbHo npuaep:KuBaThCsl MPUHIINAIIA: OJMH CIal]] - OJHA
MBICITb. TUTYJBHBIN CIAiil IOKEH COJAepKaTh Ha3BaHHWE IPE3EHTALWH, €€ aBTOpa, KOHTAKTHYIO
uHpopmanuto aBTopa. Ha BTopom ciaiiie 00bIYHO NpecTaBIIeH IIaH MPEe3eHTaIl1, OCHOBHBIE pa3/ieibl
WJIA BOTIPOCHI, KOTOpBIE OYAyT paccMOTpeHbl. OCTaIbHBIE CIAH Bl HY’)KHO CTPOUTH TI0 MOJIENU: TE3HC -
apryMeHTbI — BbIBOJ. BBIBOZIBI Beerzia JOHKHO OBITh JaHbl SICHO M JIJAKOHMYHO Ha OTAEIBHOM craiize.
[Ipeanocnennuii cmaiin JoKeH conepkarh HHGOpMaIuilo 00 HCMOIb30BAHHBIX HCTOYHUKAX
JUTEpaTyphl, MHTEpHET-pecypcax. locnequuii cinaii MOKET MOBTOPATh TUTYIBHBIN ¢ JOOaBIeHUEM
¢dpazbl «Criacu60 3a BHUMaHue! »

Ha cnaiiiel 1OKHBI TONACTH TOJBKO CaMble BaXKHbIE T€3UCHI U IaHHBIE, a TaKXKe rpaduuecKuit
MaTepuai: Juarpammbl, pUCyHKH, pororpaduu. Crapaiitech nenarh ciaiibl Ha OAHOPOJHOM CBETIIOM
¢doHe ¢ Oonee KOHTPACTHBIM TeKCTOM. KittodueBble c10Ba B MPEUIOKEHUH JIyUIlle BBIJIEIATh KUPHBIM
mpru(TOM WM [IBETOM.

4.5. IIlpuMepHasi TeMaTHKa KYyPCOBBIX padoT (IIPOEKTOB): HE IPEYyCMOTPEHbI Y4EOHBIM IUIAHOM.

V. YYUEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITIEYEHUE
JUCHUIJINHBI

a) mepevyeHb JUTEPATYPHI

1. buotexnomnorus [Tekcrt]: B 2 4.: y4e0. 1 mpaKTUKyM JIJIs akajl. OakanaBpuara / pen.: H. B.
3arockuHa, JI. B. Hazapenko. - 2-e u3n., ucnp. u gom. - M.: FOpaiir, 2018 (25 5k3.)

2. Eropoa T.A. OcHoBbl OnoTexHosioruu [ Tekct]: yue0. mocobue ais cTya. By3oB/ T. A.
Eropoga, C. M. Knynosa, E. A. )Kusyxuna. - 3-e u3z., crep. - M.: Akagemus, 2006. - 208 c.:



10.

11.

12.

13.

14.

wi.; 21 cMm. - (Briciiee npodeccnonanbHOe 00pa3oBaHue: MeJarorndeckue CreluanbHOCTH). -
bubnuorp.: c. 205-206. - ISBN 5-7695-2808-7 (28 3k3.)

Canosaposa, B. I1. Dx010r0-6M0TEeXHOIOrMYECKHE OCHOBBI KOHBEPCHH PACTUTEIIBHBIX
cyOcTpaToB. yueb. mocodue s ctyn. By3oB / B. I1. CanoBapoa; Upkyrckuii roc. yH-T, Hayu.
0-Kka. - 2-e u3a., nepepad. u gon. M. Dueprus, 2006. - 543c. ISBN-598908-001-4 (45 3k3)
Axynos, T. P. Monekynspuas ouorexnomnorus/ T. P. SIxkynos, T. X. ®aun3oB. — Kazanb:
KI'ABM wum. baymana, 2018. — 280 c. — Tekct: anekTpoHHbIH // JIaHb: 31€KTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/122952 (nara ob6pamenus:
17.03.2022). — Pexxum gocTymia: s aBTOPHU3. TOJIb30BaTEIICH.

baxxenosa, U. A. OcHoBBI MOJIEKyIIsIpHON Onostoruu. Teopust u mpakTuka: yaeOHoe mocooue
st By3oB / U. A. baxxenosa, T. A. Ky3nenoBa. — 2-e u3z., crep. — Cankr-IlerepOypr: Jlans,
2021. — 140 c. — ISBN 978-5-8114-6787-7. — Tekct: aneKTpoHHBIH // JIaHb: 3JIeKTPOHHO-
oubmumoreunas cucrema. — URL: https://e.lanbook.com/book/152444 (nara obparieHus:
17.03.2022). — Pexxum qocTyIma: Ajs aBTOPHU3. MOIb30BaTEIIEH.

[lecuos, I'. B. buorexnonorus: yuebno-meroauueckoe nocodue / I'. B. Ilecios, H. H. XXykos.
— Tymna: TTTIY, 2021. — 68 c. — ISBN 978-5-6045162-5-6. — TekcT: anekTpoHHbIi // JlaHb:
NeKTpoHHO-OnbOMmoTeunas cuctema. — URL: https://e.lanbook.com/book/213473 (nara
obpamenusi: 17.03.2022). — Pexum noctyna: ans aBropus. [lonb3oBareneit

CoBpeMeHHbIE HayYHbIE, TEXHOJIOTUIECKHE M COIMATBHO-3THYECKHE TTPOOIEMBI B
o6uotexHonoruu: yueonoe nocodue / XK. A. Canponosa, C. B. Ceeprysosa, H. C. Jlynanauna,
A. B. Caruenko. — benropoa: BI'TY um. B.I'. lllyxosa, 2020. — 78 c. — Tekcr:
AIEKTPOHHBIN // JIaHb: 3nekTpoHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/177606 (nara obpamienus: 17.03.2022). — Pexxum gocryma: ajis
aBTOpU3. MOJIL30BATENECH.

CucTeMbl Opranu3anuy, KOHTPOJIS ¥ YIIPABICHUS OMOTEXHOJIOTHYECKIMHU IPOIIECCaMU U
mpou3BoJIcTBOM: yueOHoe rmocobue / E. A. ®@aycr, A. K. Hukudopos, A. B. Komuccapos [u
np.]. — Caparos: Caparosckuii AV, 2019 — Yacts 1: HopMupoBanre OMOTEXHOTOTHIESCKIX
npousBoactB — 2019. — 220 ¢. — ISBN 978-5-91818-602-2. — TeKcT: 27eKTpOHHBII //
Jlanb: anexkTpoHHO-OnOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/137493 (nmata
obpamenusi: 17.03.2022). — Pexum noctyna: A aBTOPU3. MOJIB30BaTENICH.

Kpurep, O. B. Opranuzanust 6M0TEXHOJIOTHYECKUX MPOU3BOACTB: yueOHoe nocodue / O. B.
Kpurep, C. A. BanoBa. — Kemeposo: KemI'Y, 2018. — 99 c. — ISBN 979-5-89289-176-

8. — TexkcT: anexTpoHHEIH // JIaHb: 21IeKTpOHHO-OnOmoTeunas cucrema. — URL:
https://e.lanbook.com/book/107701 (nata o6pamenus: 17.03.2022). — Pexum noctyna: ans
aBTOPH3. NIOJI30BATEIIEH.

Yemepuiosa, B.MI. OcHOBBI TeHOMUKH U POTEOMUKH: TEXHOJIOTUN pekoMOMHaHTHBIX JITHK
nepBoro nokosieHus (reuHas uwxenepus) / B. . Uemepunosa. Upkyrck: U3a-so UT'Y, 2014.
- 238 c. - ISBN 978-5-9624-1217-7 (39 3k3.)

Epmumun, A. I1. I'eneTnuecku MoaupUIIMPOBaHHBIE OPTaHU3MbI U OM00E3011aCHOCTD
[DnexTponnsIif pecypc] / A. I1. Epmumun. - Munck: benapyckas HaByka, 2013. - 171 c. -
Pexxum nocryna: 9bC "Aiibykc". - Heorpanuu. gocrym. - ISBN 978-985-08-1592-7
@pemnn,P.S1. KynbTypa )KUBOTHBIX KJI€TOK [ DnekTpoHHbIH pecypc] / P. 5. dpeurnu. - M:
bunowm. Jlaboparopust 3nanuii, 2013. - 691 ¢ Pexxum nocryna: 9bC "UznatensctBo "Jlanp". -
Heorpanuu. noctym. - ISBN 978-5-9963-1342-6

OrapkoB b. H.  Mycota - ocHoBa MHOTHX OMOTeXHONIOTHH [ DnekTpoHHbIN pecypc] / b. H.
Orapkos. - OBK. - Upkytck: Bpems crpanctBuii, 2011. - Pexxum goctyna: 943 "bubnuotex".
- Heorpanwuu. moctym. - ISBN 978-5-91344-259-8 (10 5k3.)

Medonbes, I'. A. 'eneTrnka ¢ ocHOBamMH OMOTeXHONOTHU: yuyeOHoe mocobue / I'. A. Medonanes.
— Yeoboxkcaper: UI'CXA, 2017. — 118 ¢. — ISBN 978-5-7677-2605-9. — Texkcr:
AJIeKTPOHHBIH // JlaHb: anekTponHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/139072 (nara obparmienus: 17.03.2022). — Pexxum goctyma: ais
aBTOPHU3. MTOJIb30BATEICH.


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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AxumoBa, C. A. buotexHonorus: yuebnoe nocodue / C. A. Akumona, I'. M. ®upcos. — 2-e
n3a. — Bonrorpaa: Bonrorpaackuii 'AY, 2018. — 144 c. — TekcT: anekTpoHHbIi // JlaHb:
aNeKTpoHHO-OnbOMoTeunas cuctema. — URL: https://e.lanbook.com/book/112369 (mara
obpamenusi: 17.03.2022). — Pexum gocryna: ayis aptropus. [loias3oBareneit

[Iumoga, F0. C. MoaenupoBanue OMOTEXHOJIOTHYECKUX MpoiieccoB: yuebnoe nocobdue / FO. C.
[umosa, H. 0. Jemunenko. — Kpacnospck: Cubl'Y um. akagemuka M. @. PemernéRa,
2018. — 96 c. — TexkcT: anekTpoHHbIi // JIanb: 31eKTpoHHO-O0MbIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/147480 (mara obpamenus: 17.03.2022). — Pexxum nocryna: mist
aBTOPU3. II0JIb30BATEIICH.

®dupcos, I'. M. Bupycosorus u 6norexnosorus: yueoHoe mocoowue / I'. M. ®dupcos, C. A.
AxumoBa. — 2-e uzf., gon. — Bonrorpaa: Bonrorpaackuii [AY, 2015. — 232 ¢. — Tekcr:
AEKTPOHHBIN // JIaHb: anekTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/76630 (nara obparienus: 17.03.2022). — Pexxum gocryna: yis
aBTOpU3. MOJIb30BATEINECH.

Epmaxkos, B. B. Bupyconorus u 6uorexnonorus: Mmeronndeckue ykasanus / B. B. EpmakoB. —
Camapa: CamI'AY, 2019. — 25 ¢. — TekcT: 27eKTpOoHHBIH // JIaHb: 37I€KTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/123533 (nara obparienus:
17.03.2022). — Pexxum qocTyma: AJ1s aBTOPH3. MOJIb30BaTeseH.

Muponog, I1. B. MeTos! BbIIeTICHHS B aHAIM3a MPOTYKTOB OMOCHHTE3a: yueOHoe mocobue /
I1. B. Muponos, E. B. Anaynunosa. — Kpacnospck: Cubl'Y um. akagemuka M. ©.
Pemernépa, 2019. — 116 ¢. — TekcT: aneKTpoHHBIH // JIaHb: 31IeKTPOHHO-O0MOINOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/147482 (nata obpamenus: 17.03.2022). —
Pexxum nocTyna: i aBTOpHU3. TOJIb30BaTENEH.

BBenenue B 6oTeXHONOTHIO [ DNEKTPOHHBIN pecypc]: yuel. amns By30B 1o Harp. "buonorus" u
cmexHbIM Harp./ A. W. Herpycos. - OBK. -M.: Akanemus, 2014. - Pexxum goctyna: 243
"bubnunorex". - 20 goctynos. -ISBN 978-5-4468-0345-3

[TpombITIIEHHOE TPOU3BOACTBO OMOJOTHUECKH aKTUBHBIX BEIIECTB: yueOHoe nmocodue / A. HO.
[Ipocekos, O. B. Kpurep, JI. C. Apimuttok, JI. K. Acskuna. — Kemeposo: KemI'VY, 2020. — 82
c. — ISBN 978-5-8353-2687-7. — Tekcrt: anekTpoHHbIi // JlaHb: anekTpoHHO-0HOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/162609 (nata obpamenus: 17.03.2022). —
Pexxum nocTyna: uist aBTOpHU3. TOIB30BATENEH.

Kcenodonto b. C. OcHOBBI MUKPOOHOIOTHUH M SKOJOTHYECKONH OMOTEXHOIOTHH
[DnexTponnsiit pecypc] / b. C. KcenodonTos. - OBK. - M.: Uudpa-M, 2015. - Pexum
noctyna: 943 "bubnuotex". - Heorpanuu. nocrymn. - ISBN 978-5-8199-0615-6. - ISBN 978-5-
16-010286-3

0) nepuogUYecKHe U3TAHUS
«buotexnonorus», «Mukpobuonorus», «llpuknanHas OUOXUMHUS U MUKPOOHUOJIOTHS,

«BecTHUK OMOTEXHOJIOTHU U (PU3HKO-XUMHUECKOM Onostoruu uMeHu 0. A. OBunHHUKOBaY, «3BecTus

BY3O0B.

HpI/IKJ'IaIIHaﬂ XUMUA U 6I/IOT€XHOJ'IOFI/I$I», «KOMMepLICCKaSI OMOTEXHOJIOTHS

B) CIIUCOK aBTOPCKHX METOAHYECKHX Pa3padoToK
CanoBapoBa, B. II. Dkonoro-6MOTEXHOJIOTUYECKHE OCHOBBI KOHBEPCHUU PACTUTEIBHBIX

cyOctpaToB. yued. mocobue ans ctyn. By3oB / B. I1. CanoBaposa; Upkyrckuii roc. yu-t, Hayud. 6-xa. -
2-e u3n., nepepad. u gon. M. Dueprus, 2006. - 543c. ISBN-598908-001-4 (45 5k3)

1.

r) 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U OMCKOBbIE CHCTEMBI
http://elibrary.ru/defaultx.asp - Hayunast anekrpoHHass OMOIMOTEKA, KPYIMHEUIINH POCCUICKUI
WHQOPMAIIMOHHBIA TOpTall B O0JACTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI W 00pa30BaHMS,
cozieprKauii peepaTsl M MOJTHBIE TEKCTHI OoJiee 12 MITH HAy4HBIX CTaTell U MyOIHKaLuii.
http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepHeT BepcUs MeXTyHApPOIHOTO
KypHasla 10 OWOXMMHUU U OHMOXMMHYECKMM acleKTaM MOJICKYJSIPHOH — OHOJIOTHH,



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.

OMOOPraHNYEMCKOW XUMHH, MUKPOOHOJIOTHH, UMMYHOJIOTHH, (PU3UOJIOTHHA U OMOMEIUIIMHCKUX
ucccnenoBanuii. Ctateu B pdf-popmare.

http://molbiol.ru/protocol/ - omnucanue OONBIIOTO KOJWYECTBA (PHU3UKO-XMMUYCCKHX W
MOJICKYJISIPHO-TEHETUYECKUX METOJIOB.

http://tusearch.blogspot.com - ITouck 3AeKTPOHHBIX KHUT, MyOsuKauii, 3aKkoHoB, [ OCToB Ha
calTax Hay4YHBIX DJIEKTPOHHBIX OMONMHMOTEK. B mouckoBuke oTOOpaHbI JIydiine OUOIMOTEKH, B
OOJIBIIMHCTBE KOTOPHIX MOXKHO CKadyaTh MaTepHajbl B MOJHOM oObeme Oe3 perucrpanuu. B
CIIMCOK BKJIFOUYEHBI OMOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX OpraHU3aIHi.
http://www.protocol-online.org/ - CaliT COAEPKHUT XOPOILIO CTPYKTYPUPOBAHHYIO KOJUICKIIUIO
CCBUIOK Ha TMPOTOKOJBI METONOB (B OCHOBHOM, pa3jMuHBIX JabopaTtopwmii). Mmeercs
TeMaTHYeCKuid hopym.

www.chem.gmul.ac.uk/iubmb - onoxumuyeckas kinaccupukamms 1 HOMEHKIATypa (PepMEHTOB.
CBOOOIHBIN TOCTYI HA caiiTe MexayHapOaHOTO COF03a OMOXUMHUH U MOJICKYJISIPHOM Onosiorun
www.ncbi.nlm.nih.gov/PubMed - kpymHueiiimas 6a3a Hay4HBIX JaHHBIX B 00JacTH
onomenuuuHckux Hayk MedLine

http://bio.fizteh.ru/student/files/biology/biopharticles/ - pasgen caiita M®TU, coxepskarii
HAYYHO-TIONYJISIPHBIC CTaTbU

http://www.fptl.ru/biblioteka/biotehnologiya.html- OubnuoTexka XuMHKO-(hapMaIleBTHUYESCKOM
akajemuu, paszaes buorexnonorus

http://www.rostechnologii.ru/ - T'ocynapcTBenHast kopriopanus «POCTeXHOIOTHI

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

WuTepHeT-pecypchl, collepKalliue CBEISHHsI O HalpaBJICHUSX JaHHOW MPEeIMETHON o0iacTu:

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

OBbC «M3narenberBo Jlanby. Aapec mocrtyma http://e.lanbook.com/

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

DBC «Aiibykc». Aapec nocryma http://ibooks.ru

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

https://www.ncbi.nlm.nih.gov — BeG-caiit HaronansHOro 1eHTpa OHOTEXHOJIOTHUECKOM
unpopmanuu CIIA (NCBI), koTopslii mpeiocTaisieT 6ecIuIaTHbIA J0CTYH K pa3InyHbIM 0a3zam
JaHHBIX, BKJIFOYasi 0a3bl IaHHBIX, COJCPIKAIINE PA3IUYHBIC TUIBI TCHETHYSCKUX JaHHBIX, 0a3bl
JaHHBIX aHHOTANIWH MyOJIMKanuii OMOMEIUIIMHCKOW M 0OIIeOHOIOTHYECKOi HaIllPaBIeHHOCTH;
COJICP)KUT MOMYJISIPHBIC MPUIIOKEHHUS U MHCTPYMEHTHI OMOMH(OPMAIIMOHHOTO aHAIH3A.
https://www.ncbi.nlm.nih.gov/genbank/ — reretrueckas 6a3a nanubix GenBank HanmonanisHOTO
neHTpa ouorexnosnornyeckoit napopmaruu CIIA (NCBI), koTopas coaepKuT 0011eJ0CTyITHYIO
AHHOTHUPOBAHHYIO KOJUICKIMIO BCEX HYKJICOTHUAHBIX MOCIEI0BATEIBHOCTEH, 3aKOJUPOBAHHBIX B
HUX TTOCJICIOBATEIILHOCTEH OCITKOB.

http://www.boldsystems.org - obxa4nasi ruiatrdopma Ui XpaHEHHs. M aHaIW3a FCHETHYECKHX
nanabix o JJHK-mpuxkoauposanus, paspadoranHas LleHTpoM reHOMUKH OMOpazHOOOpas3us
(Kanama). CocTouT M3 YeThIpex OCHOBHBIX MOJYJIEH: MopTaja JaHHBIX, 00pa30BATEILHOTO
noprana, peectpa BIN (ugentuduxanuonnsie Homepa JIHK-mrpuxkonupoBanus) u
MHCTPYMEHTapHs 115l cOOpa M aHaN3a JaHHBIX.

http://ensemblgenomes.org — Ensembl, coBmecTHBIiT HayuHbII TpoeKT EBpOneiickoro HHCTUTYTa
onounngpopmarrku U MHctutyra CeHrepa, KOTOPBI IPeI0CTaBIsIeT HHTEIPHPOBAHHBIH JTOCTYI K
0a3aM TaHHBIX, KACAFOIIMXCS CTPOCHHSI TCHOMOB Pa3JIMYHBIX OPTaHU3MOB.
http://www.ddbj.nig.ac.jp/ — Snonckas ©0a3a manueix JIHK DDBJ, kortopas comepxut
UHPOPMAIIMIO O HYKJICOTHIHBIX MMOCIESIOBATEILHOCTSAX, OTHOCSIIMXCS K Pa3IMYHBIM I'€HAM U
OpraHHu3Mam.



http://molbiol.ru/protocol/
http://tusearch.blogspot.com/
http://www.protocol-online.org/
http://www.chem.qmv.ac.uk/iubmb
http://www.ncbi.nlm.nih.gov/PubMed
http://bio.fizteh.ru/student/files/biology/biopharticles/
http://www.rostechnologii.ru/
http://scbmt.ru/
http://www.biotechnolog.ru/
http://arjournals.annualreviews.org/
http://www.sciencedirect.com/
http://www.nature.com/
http://biorosinfo.ru/
http://biorf.ru/
http://www.biotehnologiya.com/
http://biomolecula.ru/about
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

22. https://cyberleninka.ru — poccuiickas Hay4dHas 31eKkTpoHHas oubmmoreka «KubepJleHnHKay.

23. http://molbiol.ru - HeliTpanbHas pycCKOsS3bIUHAS TEPPUTOPHUS UIS TEX, KTO MPOPECCHOHATBLHO
CBsI3aH C OMOJIOTHEN MIIM MOJIEKYJISIPHON OHMOJIOTHEH.

24. Ob Uznatensckoro neHTpa «Akagemus». Anpec gocryna: http://www.academia-moscow.ru

25. http://tusearch.blogspot.com - TTouck 37eKTPOHHBIX KHHT, myOaukaiui, 3akono, 'OCToB Ha
caiiTaX Hay4YHbBIX AIEKTPOHHBIX OUOIHOTEK.

26. Science Research Portal - Hayuynas mouckoBasi cuctema, OCYIIECTBISIOIIAS TTOJIHOTEKCTOBBIN
MOMCK B JKypHAJIaX MHOTHX KPYIHBIX Hay4YHBIX H3JIaTeIbCTB, Takux kKak Elsevier, Highwire,
IEEE, Nature, Taylor & Francis u ap. Uier craTby 1 TOKyMEHTHI B OTKPBITHIX HAYYHBIX 0a3ax
nannbix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a00paTopHOE 000py/10BaHUE:

MartepuanbHO-TeXHUYECKOE 00ecliedeHne JUCIUIUIMHBI 0a3upyeTcs Ha CIeAYIOLUX pecypcax:

- Aynutopus Ais TPOBEACHUS 3aHATUH JIEKHMOHHOTO THIA. AynuTopus o0opynoBaHa:
cneyuanusupoganuol (yuebHom) mebenvro Ha 100 mocagouHbIX MECT; 00OpYyIOBaHA MeXHUYEeCKUMU
cpedcmeamu 06yyeHus, CITYKAIUMHE [T TIPEeICTaBICHU Y4eOHONH HH(POPMALUU OOJIBIION ayAUTOPUN
no nucuuiuinHe «buorexnomorus»: mpoektop EpsonEB-XO05, skpan Digis; yuebno-nazcnaonvimu
nocobuamu, 00ECTICUYNBAIOIIMMU TEMaTHUYECKUE WJUTIOCTPALUHU IO TUCHUIUIMHE «BHOTeXHOIOTH»:
MIpe3eHTAIIH.

- Ayautopus s TIPOBEACHUS 3aHITUH TNPAKTHUECKOTO THIA. AyIuTopHs 000pyaoBaHa:
cneyuanusupoganuol (yueOHON) mebenrvio W 000PYAOBAHA MEXHUUECKUMU Cpeocmeamu 00yYeHUs:
ITpoexTop Epson EB-X03, Dxpan ScreenMedia, Jlocka aymuTopHas MenoBasi, MarHuTHasi, Jlaboparopust
opranndeckor xumun - Illkad BeITsDKHON AD-221"- 2 mt., Xumuueckuii mkad (cremrax) -1 mr.,
JlaGopaTOpHBIi CTON C BBIKATHBIMU TyMOaM# — 5 mT., XOJOIMIBHUK «MHHCK» - 2IIT., Ammapar Jyis
BEPTHUKAIBHOTO 31ekTpodopesa — 1 mr., Bakyymusiit ucnapurens PBO-64 — 1 mir., Bonemerp BY-15 —
1 ., esunterparop Y/-20 — 1 mr., I3MepuTenb HOHHBIX CONPOTUBICHUH (MMIleqanca) - 1 miT.,
Wcrounuk nutanus ams snexrpodopesa "Iabd" — 1 mr., Ociuiorpad yHUBEpcaIbHBIA ABYXJIy4eBON
C-55 — 1 mr., Tepmocrar TC-80 — 1 mr., Lentpupyra MIIB-310 — 1 mr. cayxamumu amis
npecTaBiIeHus yueOHo nHpopManuu 60JIbIION ayIUTOPHH MO JUCHUIUTMHE «BbHOTEXHOIOTUs».

*  Aymutopus JUISI TPOBENEHUS 3aHSATHH NMPAKTHUYECKOro THIa. AyAuTopus o00OpynoBaHa:
Crieluanu3upoBaHHoN (yueOHOM) MeOenbio Ha 12 MOcaoYHBIX MECT; 00OpYAOBaHA TEXHHUUYECKUMHU
cpenctBamu o0yuenus: [Ipoextop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas menoBas,
marHuTHast, Jlaboparopust opran xumuu - lllkad BeITSDKHOM AD-221"- 2 mit., Xumudeckuil mkag
(cremnax) -1 mr., JlaGopaTOpHBIN CTOJ C BBIKATHBIMU TyMOaMu — 5 MIT., XOJOAWIBHUK «MUHCK) -
2mT., Anmnapar Ais BepTHKalIbHOTo 3ekTpodopesa — 1 mT., Bakyymusiit ucnapurtens PBO-64 — 1 mr.,
Bomemerp BY-15 — 1 mwr., [desunrerpatop YA-20 — 1 mt., M3MepuTens MOHHBIX COMPOTHUBICHUN
(umnemanca) - 1 mr., Mcrouynuk nurtanus it snektpodopesa "Onbpd" — 1 mr., Ocmuiorpad
yHHUBepcalbHBIN NBYXiy4eBoit C-55 — 1 mr., Tepmocratr TC-80 — 1 ., Llenrpudyra K-24 — 1 wr.,
Lentpudyra MIIB-310 — 1 mr. coyxkamumu Ui IpeAcTaBieHuss yueOHOH HHpopManuu OoJbIION
ayJAUTOPHUH TI0 TUCHHUILTHHE «BHOTEXHOIOTHS.

- Kommnbrorepusiit knacc (yueOHas ayauTopusi) [Uisi TPYMIOBBIX M WHAMBHIYaTbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U IMPOMEXYTOUYHOW aTTEeCTAIlMH, OPTaHU3AIUN CAMOCTOSITEIHHON
paboTel. Aynuropus oOOpyIOBaHa: CHENHMATU3UPOBaHHON (y4eOHOI) mebenpto Ha 20 MOCaOYHBIX
MECT, JOCKOW MeJOBOI; 00OopynoBaHa TEXHUYECKUMU cCpeacTBaMu oOyueHusi: CHCTEMHBIM 00K
PentiumG850, Monutop BenQ G252HDA-1 mt.; Cuctemusiii 6mokAthlon 2 X2 250, MonuTtop BenQ
G252HDA — 8 mt.; Cucremnsrit 6510k PentiumD 3.0GHz, Morutop Samsung 740N — 3 mT.; MOHOOJIOK
IRU T2105P — 2 mr.; Cuctemnsiit 610k Pentium G3250, Monutop BenQG955 — 1 mt.; CucreMHbIit
om0k Pentium G3250, Mouutop BenQ GL2250 — 1 mr.; Cucremusiii 610k Pentium G3250, Monutop
Samsung T200 HD — 1 mwr.; Cucremusriii 6ok Pentium G3250, Monutop Samsung T190N — 1 mrt.;
Cucremusriii 6110k Pentium G3250, Morutop Samsung 740N — 1 mt.; ITpoexktop BenQ MX503; skpan



ScreenVtdiaEcot. C HeorpanMueHHBIM JIOCTYNOM K ceTH MHTepHeT m olecrmeyeHHeM J0CTyla B
ANEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3aIUH.

-JlaGoparopust OMOXMMHM ©  OHOTEXHOJOrMH. XpomaTorpad IKUIKOCTHBIA MHUKPOKOJIOHOYHBIH
"Munuxpom-6"; Hanodoromerp Pearl - lmr; ®depmentep Minifors Speco OakTepuanbHbIA- 11T,
CITy>KaIllUMU JIJIs1 IPEICTaBICHUS yaeOHOM nH(OpMAIIUU IO TUCIUILTNHE «BHOTeXHOIOTHSI
-[lomermenust Uit XpaHeHUS U NPOPUIAKTHUECKOTO OOCIYKHBaHUS Y4eOHOro OOOpYyIOBaHUS.
AynuTopust 000pyI0BaHa: CIIENUAIN3UPOBAHHON MeOEIbI0 Ha 8 TI0CAI0UHBIX MECT; BBHITS)KHOM 1mIKad
— lmr., Jlamunapssiii mkad — 2 mr., Tepmocratr TC-80 — 2 mT., JIaGopaTopHBINA CTONT METALTHYECKUNA
— 3 wr., JIJabopaTopHBbIil CTOJ C PE3MHOBON MOBEPXHOCTHIO — 2 MIT., XOJOJWIBHUK «ATIAaHT» — 11IT.
Muxkpockon MOHOKYJIsIpHbIN — 8 T, Mukpockon "buonam"-1 mr., Crepunuzarop naposoit BK-75 1T
"T3MOMU" — lurr., [Tunerka aBromaruueckas Jlennumner 0,5-10 m"-1 mwr., [lunerka-go3atop"-1 wir.,
Muxkpockon Levenhuk D870T tpunokymsip"-1 mr., Ilpoekrop Osepxen"-1 mr., [Ipoektop View
Sonic"-1 mrr., [Ipoekrop View Sonic"-1 mr., HoyrOyk Lenovo"-2 mr., [Ipuntep Brother -1 mr.,
[Tpuntep Canon -1 miT.

6.2. IlporpammMHoOe 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). JTorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crangaptasiid Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0s6pst 20161 KES. Cuer NePCIL[3-000147 u AKT ot 23H0s6pst 20161
JIni.Ne1B08161103014721370444.

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

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

Office 365 mpodeccuonanphbiii TWIHOC Ui ydanmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texuuuyeckue U 3J1eKTPOHHbIE CPEeACTBA:
e IIpesenTanuu 1o Temam Kypca;
e (Cucrema 3JIeKTPOHHOTO TECTUPOBaHUs Ha 0a3e oOpa3oBaTeabHOro mopraia Educa

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

Jis ocBOEHMSI AMCUUIUIMHBI «BHOTEXHONOTH» NPUMEHSIOTCS Cleayrole o0pa3oBaTeIbHbIE
TEXHOJIOTHH:

- Ungpopmayuonnas nexkyusa. Jlekuus — 3T0 CkaToe M3JI0)KEHUE OCHOBHBIX HAy4YHBIX (PAKTOB, UTO
SIBJISIETCS] ©a301 /7151 aHAIN3a PaCcCyKIEHUMN, OIICHOK.

- Jlexyus-eusyanusayus. YUUT CTyJ€HTOB IPe0OPa30BbIBATh YCTHYIO U MHCbMEHHYIO HH(POPMALIHIO
B BU3YaJIbHYIO (hOpMY, YTO (POPMHUPYET Y HUX IPOPECCHOHATBHOE MBIIIJIEHHUE 3a CYET CUCTEMATHU3AINH
U BBIJENIEHUS Haubojee 3HAYMMBIX, CYIIECTBEHHBIX 3JEMEHTOB COJEpKaHHs oO0ydeHus. 3anaya
MpernojaBaTesis HCI0Ib30BaTh TaKue (POPMbI HATJISITHOCTH, KOTOPBIE HA TOJIBKO JIOMOJHSIOT CIOBECHYIO
uHpOpMalLMIO, HO U CaMH SBJISIIOTCS HOCUTENSIMH HWHpoOpMaluu (CXeMbl, PUCYHKH, CIai]IbI-
Mpe3eHTalH, U T.I1.). DTOT BUJ JIEKLUU UCIOJIB3YETCs Ha dTarle BBEACHUS CTY/IEHTOB B HOBBIH pazjen,
TEMY JUCLUIUIMHBI.

- [Ipobnemnasn nexyus. B otnudne oT coaepxkaHusi UHYOPMAIIMOHHON JIEKIIUU, KOTOPOe
IIpeIaraeTcs MpenoiaBaTeieM B BUJE U3BECTHOTO, OIJIEKAIIETO JIUIIb 3alIOMUHAHUIO MaTepuaa, Ha
MpoOJIEeMHON JIEKIMM HOBOE 3HAHME BBOAMTCA KakK Heu3BecTHoe Juis oOyuaromuxcs. [IpoGnemHuas
JIKIMs] HAYMHAETCSI C BOIIPOCOB, C MOCTAHOBKU MPOOJIEMBbI, KOTOPYIO B XOJ€ M3JIOKEHHsI MaTepuaa



HEoO0X0oAUMO pemuThb. JIeKnust CcTpouTcs TakuM oOpa3oM, UTO TMO3HaHMSA OOydaromerocs
MpUOIIKAIOTCST K MOMCKOBOM, HMCCIIEAOBATEIbCKOM AEATEIbHOCTU. 371eCh yYacTBYIOT MBILIUICHUE
00y4aroIIerocs ¥ €ro TMYHOCTHOE OTHOIICHHE K YCBAMBAEMOMY MaTepHAIy.

- Jlexyus-6eceda. IlpennonaraeT HEMOCPEICTBEHHBIM KOHTAKT IpENoAaBaTelisi ¢ ayIuTOpHUeH.
[IpenmytiecTBO JEKIUU-Oecepl COCTOUT B TOM, YTO OHA MO3BOJISIECT MIPUBIIEKATh BHUMAHUE CTYJCHTOB
K Haumbojiee Ba)XKHBIM BOIIPOCAM TEMbI, ONPEACNATh COJEpPKaHUE M TEMIl H3JIOKEHHUs Y4eOHOro
MaTepHala ¢ yueToM 0COOEHHOCTEH CTYACHTOB.

- Ilpakmuueckue 3aHAmMus — 3TO 3aHITHE, MPOBOJUMOE O] PYKOBOACTBOM IpENojaBaTeis B
y4eOHOU ayqUTOPUH, HANpPaBIEHHOE HA YIIIyOJICHHE HAYYHO-TCOPETHUYSCKHX 3HAHUM U OBJIAJICHUE
OIpeieIeHHbIMA METOJAMU CaMOCTOATEIbHOM paboThl, KOTOpoe (HOPMUPYET MPAKTUUECKHE YMEHUS.
Opnnolt 3 GopM MPAKTUUECKUX 3aHATHH B By3€ SIBISICTCS CEMUHAD.

- Cemunap-uccnedosanue. TeXHOIOTHS TPOBEACHUS TAKOTO CEMHHApPA MOXKET OBbITh Pa3InYHOMU, B
3aBUCUMOCTH OT TOT'0, KAKOM METOJ| 3AJIOKEH B €r0 OCHOBY. B paMkax aucuuiuinibl « buotexnonorus»
MIPOBOAMTCS CEMUHAp C MOJITOTOBKOM M 3aciyllMBaHUEM pedepaToB MO aKTyalbHBIM IMpoOieMaM
TEOPUU U MPAKTUKH C MOCIEAYIONTUM HX 00CYKICHUEM.

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

- Hucmanyuonnwvle obpaszosamenvhvie mexroroeuu. 1o TUCTaHIMOHHBIMU 00pa30BaTEIbHBIMH
TEXHOJIOTUSIMU  TOHMMAIOTCSI  00pa3oBaTelbHbIE TEXHOJOTHH, pealu3yeMble B OCHOBHOM C
MIPUMEHEHHEM WH(OPMAIIMOHHO-TEJICKOMMYHHKAITMOHHBIX CETCH !

= KeiicoBas TeXHOJOTHS — (opMa AUCTAHIIMOHHOTO OOyUEHUs, OCHOBaHHAs Ha MPEIOCTaBICHUU
oOyJaronumcsi FHPOPMAIIMOHHBIX 00Pa30BaTEIBHBIX PECYPCOB B BUJIE CIICIIUATM3UPOBAHHBIX HA0OPOB
y4eOHO-METOIUYECKIX KOMIUIEKCOB C HCIOJIb30BAaHUEM Pa3NIMYHBIX BUIOB HOCHUTENEH MHMOpManuu
(xeiicoB);

" HMHTEPHET-TEXHOJOTHs — CHoco0 IUCTAaHIMOHHOW mepenayd WHGOpMAaIMHU, OCHOBAaHHBIA Ha
WCIIOJIb30BAHUU TJIOOANBHBIX W JIOKAIBHBIX KOMITBIOTEPHBIX CETe Il O00eCmedeHus 0oCTyma
oOyuaronuxcs K ”HPOPMAIIMOHHBIM 00pa30BaTeNbHBIM pecypcaM U At JOPMUPOBAHUS COBOKYITHOCTH
METOJINYCCKUX, OPTaHU3AIIMOHHBIX, TEXHUYECKHUX U MPOTPAMMHBIX CPEJICTB PEATTU3AINH U YIIPABICHHUS
y4eOHBIM TMPOLIECCOM HE3aBHUCHUMO OT MeCTa HaXOoXJIeHUs ero cyonekToB. Mcmonb3yercs
OopasosarenbHbii moptan UI'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPUAJIBI JJISA TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTAIIUA

I[J'IH BXOAHOTO KOHTPOJIA OLCHKHU YPOBHA 3HAHHUI CTYACHTOB MCIIOJIB3YIOTCA IO OCHOBHBLIM
pasaciiamMm 6I/IOXI/IMI/II/I, OUTOJOTUH, TCHCTUKU U MOHGKyanHOﬁ OHOJIOTHH.

OL(EHOUHble mamepuaiibl meKyuieco KOHmpoJia

OneHouHble MaTepHaibl TEKYIIero KOHTpois (opMupytoTcss B cooTBerctBuu ¢ JIHA
yHHUBepcuTeTa. B pamkax aucuumiauHbel «BHOTEXHOIOTHS» HCHONB3YIOTCA cleayroume (opMbl
TEKYIEro KOHTPOJIS:
®  YCTHBIHI OIPOC;
® 3amMTa JA0KJIAJ0B,;
® KOHTPOJIb CAMOCTOSATEIbHOU PabOTHI.

e Tecrnl
@DOH/T OLIEHOYHBIX CPEJICTB BKIIIOYAET!
KOHTPOJIbHBIE BOIIPOCHI;
NepeYeHb TEM JOKJIAJIOB;
BONPOCHI i1 camocTtosiTenibHoro uzyuenus (CPC);
TecTsl




Ha3naueHue OIICHOYHBIX CPENCTB: BBIABUTH copMupoBaHHOCTh komnereHiun OIIK-5.
CTyneHThl, He BBINOJHUBIINE 3aJaHUs TEKYLIEro KOHTPOJIS WIM MOJYYUBIIHME 33 HUX OLIGHKY «HE
YIIOBJIETBOPUTEIBHO», /O MPOMEXKYTOUHOH aTTecTallMi He JONYCKAloTCs, MoKa He OyayT
JIMKBUAUPOBAHBI BCE 3a/10JKEHHOCTH.
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BOHpOCBI AJIA TIPOBEACHUSA BXOAHOT0 KOHTPOJIA
KakxoBa xumuueckasi npupoaa (HepMEeHTOB, U KaKOBBI OTIUYMS UX OT HEOPraHMYECKHX
KaTaJn3aTopoB?
Yem oOycrnopneHa cnenupuiHocTh ¢pepmenToB? Kakoe Ounojormuyeckoe 3Hau€HUE OHA
nmeer?
[lepeuncnure hakTopbl, BIUAIOMINE HA CKOPOCTh (DEPMEHTATUBHON PEAKIIUHU.
Kak MOxHO 0OHApYKUTh MPUCYTCTBHUE (PepMEHTA B OHMOIOTUYECKOM MaTepuaie?
KaxoB npunImn onpeneneHus akTUBHOCTH ()epMEHTOB?
Kakoso ctpoenue /IHK u PHK?
Uto Takoe reHbr?
Uto Takoe peruIuKanus U Kakod IPHUHIIMI JIEKUT B OCHOBE JIAHHOTO mpolecca?
Kakum 06pa3om u rie ocymecTBIsSIOTCS IPOLECChl TPAHCKPUIIIIUU U TPAHCIISIUUA?
Kax M0oxHO oxapakTepu30BaTh FeHETUYECKUH Koa?
UTto Takoe cTOn-KOAOHBI?
HazoBute xomnonenTs! Hykiaeotuaos JJHK
BriGepute HyKi€0THIBI, BXOAAIINE B cocTaB MoJieKyiisl PHK
CxozcTBa M pa3inyus MeTaboIM3Ma Pa3IUUHbIX OPraHU3MOB
AnHanu3 ypoBHeil skcnpeccun Oenka
[ML[P-ananu3 171 NOATBEP)KACHUS CTPYKTYPBI BCTABKH T€HETUYECKOM MOCIIEI0BATEIIEHOCTH
MeTobl CeKBEeHUPOBAHUS M METOIbl OOPAOOTKH TaHHBIX CEKBEHUPOBAHMUS;

Bonpocsl 1151 IpoBeAeHUA TEKYIIEr0 KOHTPOJISA
Uro Takoe GMOTEXHOJIOTHS M KAaKOBBI ee 11eNn?
Kakne Hayku BHecTIH OOJBIION BKIJIA]] B pa3BUTHE OMOTEXHOJIOTHH?
[lepeuncnure OCHOBHBIE 3TAlbl PA3BUTHSL OMOTEXHOIOTHH.
OxapakTepu3yiTe ppIHOK OMOTEXHOJIOTHYECKON MpoAyKIuu B Poccuu u B mupe
Ponp OM09KOHOMUKH B 00€CTIeUeHUH YCTOHYUBOTO Pa3BUTHS
ITpon3BOCTBO KAaKUX MPOJYKTOB OMOTEXHOJIOTHUHU OCYIIECTBISIETCS C UCIIOIB30BaHUEM
MUKpPOOHOJIOIrMYECKOT0 CUHTE3a?
Posnp mocTpoeHus pa3nuyHbIX METa00IMYECKUX MOAEIeH OpraHu3MOB B COBPEMEHHON
OMOMH)XEHEPUH U CUHTETUYECKON OMOTIOTHHI
Ha3zoBute MeTo1b1, HCHIOIb3yEeMBbIE AJIS TOTYYEHUS! TEHETUYECKH MOAU(DUIIMPOBAHHBIX
OpraHu3MOB
MeTop1 6a30BBIX TAOOPATOPHBIX UCCIIEIOBAHNUN B 001aCTH T€HETUIECKOW MOTU(DUKAIINN
MIPOMBIIIJIEHHBIX MUKPOOPTaHU3MOB
UYro Takoe HHTEHCUBHBIE TeXHOIOoruK? [IpuBeanTe npuMepsl.
Pacckaxure 0 MPOPBIBHBIX TEXHOJIOTUAX U UX IIPEUMYIIECTBAX 10 CPABHEHUIO C
JPYTMMH BHJIAMH TEXHOJIOTHIA.
Ilepeunciure OTIIMYNS MEKY DKCTCHCUBHBIMU U HHTEHCUBHBIMU
BBICOKMMH OMOTEXHOJIOTUSMHU.
OxapakTepu3yiTe OCHOBHBIE BUIbI 00bEKTOB, UCIOIb3yEMbIE B OMOTEXHOJIOTHH.
O06pa3zoBaHue KaKuX OMOTEXHOJIOTHUYECKUX MPOAYKTOB MMPOUCXOAUT C UCHOIb30BAHUEM
OaxTepuit?
[TpuBenuTe mpUMepbI MPOAYKTOB IPUOHOTO MPOUCXOXKICHHS, TOTYIaeMbIX METOIaMHU
OMOTEXHOJIOTHH
Kaxue npoaykTel MO>KHO IIOJTy4aTh HA OCHOBE JIMIIAHHUKOB?
[Iepeuncinte BO3MOKHOCTH UCITOJIB30BAaHNS KJIIETOK BBICHINX PACTEHUN B
OMOTEXHOJIOTUU
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PacckaxxuTe 0 mpoykTax OMOTEXHOJIOTUH, MOJTy4aeMbIX U3 KYJIbTYp KJIETOK U TKaHEeH
BBICILIUX PACTCHHIA.

JUig Kakux Lenei UCHoJb3YIOT KYJIbTYpPbI KJIETOK KUBOTHBIX?

CoBpeMeHHbIE METO/Ibl, IPUMEHsIEMbIE B OMOTEXHOJIOTUHU

KoHcTpynpoBaHue NpoMBIIUIEHHBIX IITAMMOB MUKPOOPTraHU3MOB.

['eneTHUeCcKOe KOHCTPYHpPOBaHHE iN Vivo.

['eHeTH4ecKoe KOHCTpYUpOBaHuUE IN Vitro.

OCHOBHbBIE TOCTUKEHUSI TEHETUUECKON MHKEHEPUH MUKPOOPTaHU3MOB, PACTEHUN U
KHBOTHBIX

UYro Takoe reHHble 0aHKHU U UX NMpeJHa3HauYeHHnEe?

Kakue coenriHeHus1 UCIIOJIB3YIOT B KAYE€CTBE KPUOIIPOTEKTOPOB?

OcHOBHBIE IPUHLIUIIBI KYJITUBHPOBAHUS OMOJIOTMYECKIX 00BEKTOB B JTA00PATOPHBIX
YCIJIOBHSIX M B IPOMBILUIEHHBIX YCIIOBHSIX.

[TonroroBka 6GMOTOrHYECKMX OOBEKTOB JIJIs1 OMOTEXHOJIIOTUYECKOTO ITPOU3BO/ICTBA.
OcHoBHBIC TpeOOBaHUS K MUKPOOPTaHU3MaM M MUKPOOHBIM COOOIIECTBAM, UCIIOIb3YEMbIM
B OMOTEXHOJIOTHAX

Crpareruu coBpeMEHHOTO KOHCTPYHUPOBAHUS ITaMMa-TIPOYIIEHTa

[TonGop mUTaTENBHBIX Cpe IS ONTUMU3ALNN OMOTEXHOIOTHYECKOTO MpoIiecca.
[TonOop pU3UKO-XMMHUECKUX YCIOBUN /U ONTUMH3ALUN OMOTEXHOJIOTHYECKOTO
npoiiecca

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

buopeakTopsl NEPUOANMYECKOTO U HENPEPBHIBHOTO JCHCTBUA.

CnocoObl KyIbTHBUPOBAHUS OMOJIOTHUYECKUX O0BEKTOB

CoBpeMeHHbIE METObI OUNCTKHU LIETEBBIX MPOJTYKTOB.

[Tyt MoaudUKaIUU 1 METOIBI CTAOMIIM3AINH 1IETIEBOTO MPOIYKTA.

OcobenHoct 1a00PaTOPHOTO U MPOMBIIUIEHHOTO PErilaMeHTa;

buorexHonornueckoe Npon3BOACTBO NEPBUUHBIX META00JIUTOB Ha IPUMEPE
AMUHOKHCIIOT.

brotexHonornyeckas cxema mpou3BOJCTBa MUKPOOHOTO Oenka
brotexHonornyeckoe Npou3BOACTBO BTOPUUHBIX METAa0OIUTOB Ha MPUMEpe
QHTUOMOTHUKOB.

HoBrle MeTO1bI TOTY4YEHNSI BAKIIMH.

[TonydyeHnne 6MOTOMINBA U3 €KETOTHO BO30OHOBIIIEMOTO ChIPhs

brotexHonorus 6M0I0rNYecKd aKTUBHBIX BEILIIECTB

bakTtepuodaru n ux npuMeHeHrne B aHTHOAKTepUuaIbHON Tepanuu

Kakune TpeGoBaHMs NPebBIAIOTCA K IPOU3BOJCTBEHHOMY IITAMMY MUKPOOpraHU3Ma-
cUMOUOHTA?

OxapakTepHu3yiTe UCIOIb30BaHNE UMMOOUIIM30BAHHBIX ()EPMEHTOB B OPraHUYECKOM
CUHTE3€, IPUBEANTE CXEMY KOHKPETHOTO IIpUMeEpa.

Kak ocyIecTBist0T KOHCTPYUPOBAaHHE UCKYCCTBEHHBIX MOJU(PEPMEHTHBIX CUCTEM.
VYKaxuTe OCHOBHBIE HANPaBJIECHUS HCIOIb30BaHUSI MMMOOMIN30BAHHBIX (DEPMEHTOB B
MEIUIMHCKON MTPaKTUKE

Kaxue ocHOBHBIE METO/IbI ITOJIyUYEHUSI TPAHCTEHHBIX PACTEHUH CYILIECTBYIOT?

Kakoii nporuecc onpeaenser GopMupoBaHHe KaJUTyCHOM TKaHU pacTeHUI?

Kakue ycnoBus HeoOX0IuMBI JUIsl TEPEX0/1a PaCTUTEIbHBIX KJIETOK K Mopdorenesy?
Kakue npenmyiiecTBa XapakTEpHbI 17151 METOA KIIOHAJIBHOIO MUKPOPa3MHOKEHHUS 110
CPaBHEHHUIO C TPATUIIMOHHBIMU METOJAMH Pa3MHOKEHHUS pacTeHUN?

Ha3zoBute ciocoOb! CIIMSHUS MPOTOIIIACTOB

KaxoBbl 0COOEHHOCTH KYJIBTYphI AKUBOTHBIX KJIETOK U OCOOEHHOCTH OpraHHON
KYJIbTYpHI.

Kak nony4aroT MeXBUIOBbIE XUMEPHI?
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OxapakTepu3yiiTe npouecc NoJiy4eHus MOHOKJIOHATbHBIX aHTUTEN

Kak ocymiecTBisitoT KIOHUPOBaHUE KUBOTHBIX ?

Kak rmpou3BosT oriog0TBOpeHue iN VItro u TpaHCIIaHTAKI0 SMOPUOHOB?

KakoBbI MpUHITUIIBI TKAHEBOM MHKEHEPUU?

Kakue MeToabl UCIIONB3YIOTCS B CO3/IaHUHM UCKYCCTBEHHBIX OPraHOB?

VYKaKuTe MepcreKTUBbI CO3JaHIsI OMOCEHCOPOB, UX OCHOBHBIE XapaKTEPUCTUKU U
CIOCOOBI TIOTY4EHUSI.

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

[TpuHIMIIBI ¥ TOAXOABI 111 OYMCTKHU Ia30-BO3YIITHBIX BEIOPOCOB.

HoBble no1x0/1bI K OUMCTKE CTOYHBIX BOJT

CoBpeMeHHOE COCTOSIHHE B 00JIACTH MUKPOOMOJIOTHYECKHX METO/IOB MOBBIIICHUS
He(TEOTIauH U BBIICTICHHUS METAJUIOB U3 HU3KOKOHIIEHTPUPOBAHHBIX PY/I.
buonoruueckas ouncTka mouBbl OT HEPTH U HEPTENPOIYKTOB

buorepOUIUIbI: MPUHIUIIBI TOTYYEHUS ¥ IPUMEHCHHS

buoynobopenus: xapakTepucTHKa, MPUHIUIIBI TOJIYY€HUS U IPUMEHEHUS
[Tonyuenue 6uorasza

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

Kakue 3ak0HBI, TOCTAaHOBJICHHUS TPABUTENHCTBA U JIPYT'Hie HOPMATUBHO-TIPABOBHIE AKThI
npuHATH B Poccuu B 0071aCTH OMOTEXHOJIOTHH, T€HHO-UHXCHEPHOU JIeATEIbHOCTH U
ouobe3omacHocTr?

buomenuuunHcKkre HaHOMATEPHAIIBI.

HanotexHonoruuu Ha OCHOBE BHPYCOB.

buonorudeckast 6€30MacHOCTh, HAHOKOHCTPYKIIUN M HAHOTEXHOJIOTHH.

Ilepeuenv mem ycmnulx 00K1a006- npe3eHmayuii

CoBpeMeHHbBIE METO/Ibl CO3/JaHUS U YCOBEPIIEHCTBOBAHUSI MIPOMBIIIICHHBIX IITAMMOB
MHUKPOOPTraHU3MOB

I'eneTnueckas HHXEHEPUS MUKPOOPTaHU3MOB.

[TpoGieMb! 1 TePCHIEKTUBBI UCIIOJIB30BAHUS TEHETUUECKH MOIU(DUIIMPOBAHHBIX
CEJIbCKOXO35MCTBEHHBIX PACTEHUI U JKUBOTHBIX

COBpeMeHHaH afnraparypa sl IPpOMBIINIJICHHOTO KYJIbTUBUPOBAHUA KJIICTOK, KOHTPOJIA U

yIpaBieHUs poieccoM (hepMeHTaIuN

XapakTepucTUKa  CIOCOOOB  KYJIbTUBHPOBAaHUS  adpOOHBIX W aHAa’IPOOHBIX

MHUKpPOOPTaHNU3MOB
Oco0eHHOCTH KYJIbTUBHUPOBAHUS PACTUTEIbHBIX U )KUBOTHBIX KJIETOK
CpaBHuTeNbHAs XapaKTEPUCTUKA MUTATEIbHBIX CPE/L U YCIOBUM KYJIbTUBUPOBAHUS
MHUKPOOPTaHNU3MOB U KYJBTYp KJIETOK.

[TpuHIMIIBI COCTaBIEHUS PELIENTYPbl MUTATEIBHBIX Cpel 1151 OM00OBEKTOB
CoBpeMeHHBIE METOABI BBIIETICHHSI U OUUCTKHU LIENEBBIX POITYKTOB

Addunnas xpomaTorpadus u ee UCIOIb30BAaHUE B

OMOTEXHOJIOTMYECKOM IPOU3BOJICTBE

[lepcrieKTUBHOCTH TPUMEHEHUSI MEMOPAHHBIX TEXHOJIOTUN B OMOTEXHOJIOTMYECKOM
IIPOU3BOJICTBE

Cymika OMOTEXHOJIOTUYECKUX MPOTYKTOB

OcHOBHBIE HalpaBJIeHUs] BHEIPEHUSI ONOTEXHOJIOTUH B MUIIEBON MPOMBIIIIEHHOCTH.
buoTtexHonornueckre MeTo bl MOJIyUYEeHUsI HOBBIX BaKIIMHHBIX MPENapaTos.

Posnb 6MOTEXHOIOrUHU B 3aIUTE U 0310POBJIEHUH OHOChEpbI

[Tonyuyenue 6uoronanBa

OCOOeHHOCTH CTBOJIOBBIX KJIETOK M UX IPUMEHEHHE
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. Metozapl cOBpeMeHHO OMOTEXHOJIOTHH B KOPMOIIPOU3BOJICTBE.
CoBpeMeHHbIe OHoTIpernapaThl 3alIUThHl PACTCHHI.
buorexHonoruu, npuMeHseMble sl 000oralleHus TOPHBIX OPOJ] B METAJUIYprUH.
ITomyyeHne MUKpOOHBIX MpenapaToB — yAOOPEHUi MOUB, CTUMYJISATOPOB M PETYIISATOPOB
pocTa pacTeHHl
buoTrexHonoOrnuecKre NpoUeCcCsl NOJy4YEHUsI OPraHUYECKUX KUCIIOT
bakrepuanbHOe OKUCIIEHUE CYIb(UIHBIX MUHEPAIIOB
brotexHonorus HOBbIX MaTepuaioB. Pazpyiiaemble OMOIIIACTUKH
bakrepuodaru 1 ux UCMOIH30BaHNE B ONOTEXHOJIOTHH.
buorexHonornueckoe Npon3BOACTBO aMUHOKHCIIOT.
Knaccudukanuss aHTHOMOTHYECKMX BEIIECTB. BHOTEXHOIOTHUECKUE CXEMBI MOIYYeHHS
aHTHOUOTHKOB.
TOTUIOTEHTHOCTH PACTUTEIBHBIX KJIETOK. KiIOHaIbHOE MUKPOPA3MHOKEHUE PACTEHUN U
ero Kjaccuduxanus.
CozaHne HCKYCCTBEHHBIX aCCOLMALMI KIETOK BBICIIUX PACTEHUI C MUKPOOPTraHU3MaMHU
KaK cr1oco0 Moau(pUKaIMKU PACTUTEIbHON KIETKH.
[TpomBITIIIEHHBIE TTPOIECCHI ¢ UCTIOIB30BaHUEM HMMOOMIN30BAaHHBIX (DEPMEHTOB U
KJIETOK
XapakTeprucTuka OMOCEHCOPOB U NMEPCIEKTUBHOCTD UX UCIOIb30BAaHUS B LIEIAX
JMArHOCTHKH pa3IMYHbIX 3200JI€BaHUM.

Muxkpobuonornyeckuii CHHTe3 Oeka 1 mpooieMbl OECKIETOUHOM OMOTEXHOIOTHH.
Knerounas uH>XxeHepUsl B CO3JaHUU KJIETOK PACTEHUN — HOBBIX IIPOAYLICHTOB
OMOJIOTHYECKH aKTUBHBIX BEIIECTB
Knerounas umxenepus. KyiabTypa KJIETOK )KMBOTHBIX.
['eHHO-MH)KEHEPHBIE OXO0AbI K PELIEHUIO IPOOJIEMbl YCBOCHHUS a30Ta.
Kpuocoxpanenue 6nonorndyeckoro marepuana. Kpuonporekropsl. I[IpuHiumnst
pa3MopaxMBaHUs KJIETOYHBIX KYIbTYP.
Cozanue TpaHCTEHHBIX )KMBOTHBIX. | 'eHOTEepanus.
[IpumeHneHue KynbTyp KJIETOK MJIEKOIIUTAIOLIUX B UMMYHOOHMOTEXHOJIOTHH.
OCOo6EeHHOCTH CTBOJIOBBIX KJIETOK U UX IPUMEHEHHE B OTAEIbHBIX 001aCTAX MEAULIUHBIL.
Peanu3zanus HaydHOrO npoekta «I eHoM yesoBeKay.
[TpuHIUIBI OMOTOTHYECKUX METOJI0B a3pOOHON M aHA’POOHONW OUYMCTKH CTOYHBIX BOI.
buoTtexHonorys nony4eHus 3TaHoja Kak TOIJIMBa
buotexHonorus noaydenus 61orasa u BoJopoJa — TOIIMBa Oy Iy1ero
buoreoTexHonorus ¥ Noay4yeHue METaJIOB.
buomeauuHCKE HAHOMATEPUAIIBI.
AHTHUTENIa KaK MOJIEKYJISIPHbIE CEHCOPHI Y3HABAHMSL.
I'uGpunbie rHOpHIOMBI ((hy30MBI) M CO3AaHNE UCKYCCTBEHHBIX aHTUTEN, Aa0M3UMOB.
[lepcrieKTHBBI UX TPUMEHEHUSI B METULIUHE.
ITpousBoacTBO mpenaparoB HopModopsl. TpeboBaHus K ITaMMaM MUKPOOPTaHU3MOB
CUMOMOHTOB

Hcnonb30BaHuEe HAHOTEXHOJIOTUI B COBPEMEHHOM MPOMBIIIUIEHHON OMOTEXHOJIOTHH,
METOJ1aX JICYEHHUs], JUArHOCTHKE.

Tecmul ona mexyuieii ammecmayuu

1. BunorexHojorus — 3T0...
a) n3ydeHne OMOJIOTHUECKON aKTUBHOCTH JICKAPCTBEHHOT'O PACTUTEIIBHOTO CHIPhS

0) u

CIIOJIE30BAHUE KYJIBTYpP KIETOK, OaKkTepui, *XUBOTHBIX, PACTCHHM, OOCCIEUYMBAIONIUX CHHTE3

crenn(puIecKuX BEIECTB
B) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX (POPM IPENapaToB C MOMOIIBIO )KUBBIX CUCTEM
2. ITocienoBaTeIbHOCTD CTA/IMIl OMOTEXHOJIOIHYECKOr0 Nporecca:



a) 00paboTKa IeJIEBOT0 MPOAYKTa, 00paboTKa ChIphs, PepMeHTaLH U OnoTpaHchopMarus

0) obuorpanchopmarius, pepmeHTaINs, 00pPabOTKA CHIPhS U LIEICBOI0 IPOAYKTa

B) McxoAHas o0paboOTKa ChIpbs, depMeHTanus, OnoTpanchopmanys, KoOHeUHas o0padOTKa IeTIeBOrO
NPOIYKTa

3. B OMOTEXHOJIOTHH MOHATHIO «0HM000bEKT» COOTBETCTBYET Cieayloliee onpeeieHue:

a) OpraHm3M, Ha KOTOPOM HCIBITHIBAIOT HOBEIE BAB

0) opraHu3Mbl, BEI3BIBAIOIINE MUKPOOHYIO KOHTAMUHALIUIO TEXHOJIOTHIECKOTO 000PYAOBaHHUS

B) OpraHu3M, npoxyuupyomuii BAB

4. Criocod coxpaHeHHs HY:KHOW OMOTEXHOJIOTY MPOAYKTHUBHOCTH KYJbTYP MHKPOOPTraHU3MOB:
a) B XOJIOIWUJIbHUKE

0) oz ciioeM MUHEPaJIbHOTO Maciia

B) CyOJIMMaIlMOHHOE BBICYIITMBaHHIE+

5. IleJib ceKBEHHMPOBAHHUSA F€HOMA — YCTAHOBJICHHE:

a) pa3MepoB TeHOMa

0) mocneoBaTeNbHOCTH HYKIJIEOTHAOB

B) cootHOmeHus: A-T/['L] map HykneoTHIOB

6. 'enHasi uH:KEHEPHUS — 3TO ...:

a) METOA, OCHOBAaHHBII Ha BBIACICHUH U KyJIbTUBUPOBAHUN TKaHEH U KJIETOK BBICIINX OPraHU3MOB
0) m3meHeHne nepBUIHOM cTpyKTyphl JJHK B KOHKpEeTHOM ee ydacTKe, 4To, B KOHEUHOM CUeTe, IPUBOIUT
K U3MEHEHUI0 PeHOTUIa OHOIOTHIECKOTO 00BEKTa, HCIOIB3YEMOT0 B OMOTEXHOIOTHIECKUX MpoIleccax
B) METO/] CO3/IaHUs pEKOMOMHAHTHBIX Win rTHOpuanbx JJHK

7. Ilnazmuaa — 3710 ...:

a) ONPE/CIICHHBIN IITAMM KUIICYHON MaJIOUKH, UCTIONB3YEMBIH 1)1 OMOTEXHOJIOTHYCCKHX TIeei

0) konbiieoOpasHyro Monekyiny JJHK - BHeXpOMOCOMHBII 3JIEMEHT TeHETHUECKON HHPOpMAITUU

B) XpOMOCOMY, UCTIONIB3yEMYIO B KauecTBe BekTopa ais BBeaenus JJHK B kietkn 6akTepuit

8. Or6op TpaHCchOpPMHPOBAHHBIX KJIETOK, coaep:xamux pekomMOuHanTHyw [IHK (rudpuanyo
JIa3Muay) NPpOBOASAT:

a) TECTUPOBAHHUEM Ha PE3UCTEHTHOCThH K Pa3IMYHON TeMIeparype

0) TecTHpOBaHWEM Ha PE3UCTEHTHOCTH K OMPEAeICHHBIM aHTHOMOTHKAM

B) 110 CKOPOCTH pOCTa U Pa3MHOXKEHHUS

9. CybcTpaTaMu pecTPUKTA3, HCNOJIb3YeMbIX T€HHBIM HH:KEHEPOM, SIBJISIOTCS
2)TOMOIIONINCaXapH/IbI;

0)reTeporionrcaxapuuibl,

B) HYKJICHHOBBIEC KHUCIIOTHI;

10. I'en Mapkep, He00X0AMM B reHETHYECKOH MHKEHEPUM:

a) JUIsl BKJIIOUEHHUSI BEKTOPA B KJIETKU XO35IMHA;

0) /1 0TOOpa KOJIOHUH, 00pa3yeMbIX KJIIETKAMH, B KOTOPBIC TPOHUK BEKTOP;

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

11. IlonsTHE «JIHUNKHE KOHLIbD> IPUMEHUTEIbHO K TeHeTHYeCKOIl HHXKeHePUM 0TPaskaeT:

a) KOMIUIEMEHTapHOCTh HYKJICOTHIHBIX ITOCIIEI0BATEIFHOCTEH;

0) B3aUMOCICTBIE HYKJIEUHOBBIX KHCIOT U TUCTOHOB;

B) pearupoBanue apyr ¢ apyroM SH-rpymn ¢ o0pa3oBaHueM AUCYIb()UIHBIX CBS3EH;

12. ®epmeHT JMra3a HCNOIb3yeTCs B FTeHeTUYECKOH MHKEeHePHH MOCKOJIBKY:

a) CKpEIUIsieT BEKTOP C 000JIOUKOM KIETKH XO3IUHA;

0) KaTaTM3UpyeT BKIIOYEHNUE BEKTOPA B XPOMOCOMY KJIETOK XO341Ha;

B) KaTallM3UPYeT KOBAIIEHTHOE CBs3bIBaHMe yrieBoaHo-Ppochoproit nernm JJHK rena ¢ JIHK BexTopa;
13. buoTexHo0ry «reH-MapKep» Heo0X0aANM:

a) JUIs IOBBIIICHUS] aKTUBHOCTH PEKOMOWHAHTA;

0) anst 06pa3oBaHUs KOMIIETEHTHBIX KIIETOK XO35MHA;

B) /7151 0TOOpa PeKOMOMHAHTOB.

14. BekTop Ha ocHOBe IJIa3MMIbI NpeANOYTHTE]LHEHl BekTOopa Ha ocHoBe ¢arosoii JHK
Oonaronmaps:

a) OoNBIIOMY pa3Mepy;

0) MEHBIIIEH TOKCUIHOCTH;

B) OTCYTCTBUSI JIU3UCA KIETKH XO35UHA.

15. TpeboBanus k Bekropam /IHK:

a) OTCYTCTBHE CaiiTa pECTPHUKIIMHU, B KOTOPBI OCYII[ECTBICHA BCTABKa



0) BumoCTeIU(hUIHOCTD
B) HQJIMYME CEJEKTUBHBIX TI'€HETHUECKUX MapKepoB I WICHTU(QUKALMM PELUIUEHTHBIX KIETOK,
Hecymux pekomOnHanTHyto JJHK
16. Crioco0bI BBeleHNs KJIOHUPOBAHHBIX TeHOB B COMAaTHYeCKHe KIeTKH:
a) MUKPOWHBEKITHN
0) ¢ TOMOIIBIO XUMHUYECKHUX PeareHTOB, N3MEHSIONINX MPOHUIIAEMOCTh MeMOpaH
B) C IOMOIIIBIO JIMIIOCOM, «TE€HEI» SPUTPOLUTOB
17. KojioHOUYHBIIi OHOpeakTOp A MMMOOMJIM3AUMHU IeJbIX KJIETOK J0JUKeH OTJIHYATHCS OT
peakTopa AJ1 MMMOOUIM3auMuu ()epPMEHTOB:
a) OOJNBIINM AUAMETPOM KOJIOHKH;
0) OTBOJIOM I'a30B;
B) (hopMOIi YaCTHI] HEPACTBOPUMOT'O HOCUTEIIA.
18. TexHooruyeckuii BO3ayXx /151 0UOTEXHOJOTHYECKOr0 MPOU3BO/ACTBA CTEPWIN3YIOT:
a) HarpeBaHUEM;
0) GurpTpOoBaHUEM;
B) OOJIy4eHHEM.
19. «Cna0bie» 30HBI P CTEPUIM3ANUHN 000PYAOBAHUSA:
a) mapoBble pyOamKu
0) BO3IyIIHBIE PUITETPEI
B) TpyObI OTBOAA OTPaOOTAHHOTO TEXHOJIOTMYECKOTO BO3AyXa
20. ITo xapakTepy KyJ1bTHBMPOBAHHUS NPOAYLEHTa OUOCHHTETHYECKHUI NpoLecc MOAPa3Ie/sioT Ha:
a) OTEEMHO-TOJTHBHOM
0) MOBEPXHOCTHBIN U TyOMHHBIH
B) HOJIYTIEPUOANYECKUI
21. HenpepbiBHbBIii ipouecc pepMeHTALMM:
a) 1O 3aBepUICHWH (EPMEHTALMOHHOIO LHMKJIA NPH CIUBE KYJIbTYPAIBHOW >XMIKOCTH B ammapare
ocTaBsIIOT ee mpuMepHo Hal(0%, ¢ mocnenyronum BHeceHueM 90% cBexel MUTATEIBHON CPEIbI
0) B mpoliecce OMocHHTE3a U3 PepMEHTEpa HEMPEPHIBHO OTOMPAIOT HEOOJIBIIINE MMOPIUU KYJIbTypaIbHON
cpelbl U OTHOBPEMEHHO B HETO BHOCST TaKOH K€ 0OBEM MUTATEIBHON CPEIbI
B) B pepMEHTEP OTHOBPEMEHHO 3arpy>KaroT Bce KOMIIOHEHTBI TUTATEIILHON CPEBI M TIOCEBHOM MaTepHal,
CoBepIIaeTCs TONHBIA LUK (EepMEHTAMH M 10 3aBeplIeHHH Mpolecca coOUpaloT BeCh 00BEM
0TpabOTaHHOH KyIbTYPaTEHOW KUAKOCTH
22. Ha ckopocTh pa3MHOKeHUs] MUKPOOPTraHU3MOB-01000beKTOB B 00J/Ib1Ieil CTeleHH BJIUsieT:
a) TeMIieparypa KyJbTypalbHOH cpelibl
0) cTereHp a’paluu cpebl
B) KOHLIEHTpALUs TUMUTHUPYIOLIEro cyocTpara
23. BropuuHblie MeTa00JINTHI CHHTE3UPYIOTCS (B 00/IbIIEM KOJIUYeCTBe):
a) B jar-gase;
0) B (haze yCKOPEHHOTO POCTa;
B) B CTallMOHAPHOU (a3e;
24, llepuoauyeckoe 106aBJjeHue cyocTpaTa NPUBOJAUT:
a) K YIUIMHEHUIO JIar-(hasbl
0) k yanmuHeHnto (pa3pl OTMUpPaHUS
B) K Y/IJTMHEHUIO SKCIIOHEHIIMAIBLHOU (ha3bl
25. Ilpu nonyyeHuu 0eJIKOBBIX NPOAYKTOB OMOTEXHOJIOTHYeCKHil MPOLECC HYKHO OCTAHOBHUTD /10
nepexoja:
a) B DKCIIOHCHIIUATILHYIO a3y
0) dhasy 3amemsieHUs
B) B CTallMOHApHYIO (azy
26. [IpenmyniecTBa HEMPePHLIBHOTO NMpolecca ¢epMeHTAIUN NEpPe] NeEPUOTUYECKHAM:
a) OTCYTCTBHE HEOOXOUMOCTH B 000PYIOBaHMH /JIsl cOOpa KIETOK, MX Pa3pyIIeHHUs
0) HecornacoBaHHOCTh OMOCHHTETHYECKHX MPOLIECCOB
B) MPOJOJDKUTEIBHOCTH Npotecca 6osee 500 u
27. OcHOBHO}I annapaTypHbIA 3J1eMeHT OMOTeXHOJIO0rM4ecKOoro npoiecca:
a) buopeaxTop-hepMeHTep
0) ToJI0BHOH (DUIBTP OUYMCTKH TEXHOJIOTHUYECKOTO BO3LyXa
B) 0apOOTEpHI



28. Ilpu pa3pyumieHuH GaKTepPHATBHBIX KIETOYHBIX CTEHOK TPHMEHSIOT:

a) JIM301IIM

0) «yTUTOUHBIN (hEepMEHT

B) NanauH

29. ®u3nyecKue MeTOIbI Je3MHTErpalui KJIETOK:

a) MHOTOKpaTHOE 3aMOpaKNBaHNE-OTTANBaHNE

0) 0O6paboTKa IIEI0YbI0

B) IPUMEHEHHE JINTHICCKUX (EPMEHTOB

30. [TonsiTHe «cpeaa 1St KyJIbTHBHPOBAHUS BKJIIOYAET:

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

0) pu3NKO-XUMHUYECKUE U (PU3HOJIOTUIECKUE TTOKA3ATEIN TUTATEIFHON CpeIbl

B) COBOKYITHOCTh ITApaMEeTPOB, OTPAKAIOIINX KAaYECTBEHHBIN M KOJIMYECTBCHHBIN COCTaB KOMIIOHEHTOB
MUTaTENLHON Cpellbl U €€ PU3UKO-XUMHUYECKHE U (PU3HOIOTHUECKUE CBOWCTBA

31. Heanb cTepwin3aniy NUTATEIbHBIX CPel:

a) paspylieHne OaKTepHaNIbHBIX CTIOP

0) cTabunu3anys Ka4eCTBEHHOIO ¥ KONWYECTBEHHOTO COCTaBa

B) obecrieueHne AbIXaHusl MEKPOOPTaHU3MOB-O0M000BEKTOB

32. Cnoco0bl cTepuan3auu (puIbLTPOB, MPUMEHsIEeMbIX VISl OYHCTKH TEXHOJIOTHYECKOT0 BO3AyXa:
a) HarpeBaHue

0) 00paboTKa ropsIYUM MapoOM

B) paJMianysi B MaJlbIX J03aX

33. [IuraTeibHbIE CPelbl CTEPUIN3YIOT:

a) HaCBIILIEHHBIM TapOM

0) oOmyyeHHEM

B) paJguanieil B MaJbIX 103aX

34. Ilepuoanyeckuii mpouecc ¢pepMeHTAIIUHN:

a) B pepMEHTEP OTHOBPEMEHHO 3arpy>KaroT BCe KOMIIOHEHTBI MMTATEILHON CpeIbl M TIOCEBHOM MaTepuall,
coBepIIaceTCs TONHBIH LUK (EepMEHTAMHd M 10 3aBeplIeHHH Mpolecca coOUpaloT BeCh 00BEM
0TpabOTaHHOH KYIbTYPaTEHOU KUAKOCTH

0) B mporiecce OMocuHTE3a U3 (epMEeHTEpa HEMPEPHIBHO OTOMPAIOT HEOOJIBIIUE MTOPIUU KYJIbTYypaTbHON
Cpelibl B OTHOBPEMEHHO B HETO BHOCST TaKOH K€ 00BEM MUTATEIILHON CPEJIbI

B) B Tporecce OnocrHTe3a U3 (hepMeHTepa HEMPEepPhIBHO OTOMPAIOT KPYITHBIE MOPIUU KYJIbTYPaTbHOM
Cpezbl M OTHOBPEMEHHO B HETO BHOCAT TaKOH ke 00beM MUTATEIBHON CpeIbl

35. OTbeMHO-10J1MBHOI Mponecc GpepMeHTAIINHN:

a) MO 3aBepIIeHHH (EPMEHTAIMOHHOTO IMKJIA IPU CIMBE KyJIbTypalbHOW KHUAKOCTH B armapare
OCTaBIIAIOT ee puMepHO Ha 10%, ¢ nocnenyrommmM BHeceHHEM 90% cBexel MUTATEeIbHON Cpezbl

0) B mpoliecce OMOCHHTE3a U3 (PepMEHTEpa HEMPEPHIBHO OTOMPAIOT HEOOJIBIIINE MMOPIIUU KYJIbTypaIbHON
CpeJibl ¥ OTHOBPEMEHHO B HETO BHOCST TaKOH K€ 00BEM MUTATEIILHON CPEJIbI

B) B Ipolecce OMOCHHTE3a U3 (pepMeHTepa HENPEPHIBHO OTOMPAIOT KPYITHBIE TOPIMU KYJIbTYPaTbHON
CpeZlbl ¥ OJTHOBPEMEHHOB HEro BHOCST TaKOM jk€ 00hEM IMUTATENBHON CPeJIbl

36. [TocaenoBaTebHOCTH OCHOBHBIX (ha3 pocTa MUKPOOPTAHH3MOB:

a) craimonapHas (asa, nar-pasa, haza yckopeHus, SKCIIOHeHIIMANbHAS (aza, ¢paza OTMUPAHUS

0) nar-dasa, crarinonapras (asa, ¢aza yCKOpeHHs, IKCTIOHEHITMabHas ¢a3a, pa3a oTMupaHus

B) nar-¢asa, (aza yckopeHus, IKCIIOHeHIIMaNbHast (asa, ¢asza 3aMezieHus, cTanMoHapHas ¢asa, daza
OTMHpPaHUs

37. llepBuuHbIe MeTA00JMTHI CHHTE3UPYIOTCS (B 00/1b1IEM KOJMYECTBE):

a) B (ha3ze YCKOPEHHOTO POCTa;

0) B PKCIIOHEHITHAJILHOM (ha3e;

B) B (haze 3aMeIIEHHOT'O pOCTa;

38. I1s BoIAeIeHUs KIETOK U3 00JIBIIHX 00beMOB KyJbTYPaJIbHOIi cpelbl MPUMEHSIOT:

a) MEMOPaHHYI0 (PHIIBTPAIIHIO

0) HU3KOCKOPOCTHOE LIEHTPUPYTHUPOBAHHE

B) MHKYOAIMIO B TEpMOCTaTE

39. BuocuHTe3 AHTHOMOTHKOB, MCIOJb3YeMbIX KaK JIEKAPCTBEHHBbIE BElIECTBA, YCHJIUBAETCS
HACTYyIaeT paHbIlie HA cpeaax:
a) OoraThIX HCTOYHHKAMU a30Ta;



0) OoraThIX ICTOYHUKAMH YTJIEPO/Ia;

B) OCAHBIX MUTATEIHLHBIMH BEIICCTBAMH.
40. KomIuiekcHbIIi KOMIIOHEHT NMUTATEJBHOH cpelbl, pe3K0 MOBBICHBIIMII MPOU3BOAUTEILHOCTD
(epMenTanMu B ciayuae NeHNIUJIMHA:
a) coeBast MyKa;
0) ropoxoBast MyKa;
B) KYKYPY3HBIH SKCTPaKT;
41. TepmuH «MyJabTHGEPMEHTHbI KOMILIEKC)» 03HAYAET:
a) KOMILIEKC (pepMEHTHBIX O€JIKOB, BBIAEISIEMBIN U3 KJIETKH IIyTEM SKCTPAKLUH U OCAKACHUS;
0) KOMIUIEKC (DEePMEHTOB KJIIETOYHOW MEMOPaHBI;
B) KOMIUIEKC ()epMEHTOB, KaTaJU3UPYIOLUINX CUHTE3 IEPBUYHOTO WM BTOPHYHOTO MEeTabOouUTa,
42. Nn:xeHepHasi SH3UMOJIOT ST :
a) METO/, OCHOBAaHHBII Ha BBICJICHUU U KyJbTUBUPOBAHUU TKaHEH M KJIETOK BBICIINX OPraHU3MOB
0) n3menenue nepBuyHOM cTpykTypsl IHK B kOHKpeTHOM ee ydacTke, 4TO, B KOHEUHOM CUETE, IPUBOAUT
K U3MEHEHUI0 (eHoTHIa OHOJIOrHYecKOro 00bEKTa, UCIO0Ib3YEMOT0 B OHOTEXHOIOTUIECKHX MIpolLieccax
B) OMOTEXHOJIOTMYECKHE IIPOLECCHl C HCIIOJIB30BAaHUEM KaTaIUTHYECKOro MACHCTBHA (EPMEHTOB,
BBIJICJICHHBIX U3 COCTaBa OMOJNIOTHYECKUX CHCTEM WM HAaXOISMIMXCA BHYTPHU KJIIETOK, HCKYCCTBEHHO
JIMILIEHHBIX CIIOCOOHOCTH PacTH.
43. XumMnveckuii MeTo1 UMMOOHIU3ANNU (PEPMEHTOB:
a) oOpa3oBaHHe KOBAaJICHTHBIX CBSI3EH MEXKIy HOCUTENEM U (EpMEHTOM
0) BKJIIOUEHHE (PepMEHTA B MUKPOKATICYJIBI
B) BKJIIOUEHHE ()epMEHTA B ITOJIMMEPHEIE TeIN
44. UMmMmoOuau3anusi HHANBUAYAJIbHBIX (epMEHTOB OrPAHHYUBAETCS TAKHUM 00CTOSITEIHLCTBOM,
KaK:
a) BBICOKas TaOMIBHOCTH PepMEHTA;
0) Hanmmume y pepmeHTa KoepMeHTa,
B) Hanuuue y epMeHTa CyObeANHUII,
45. UMmMo0mIM3anus KJIeTOK NPOIyIeHTOB Lelecoo0pa3Ha B cIyuae, ecji 1edeBoii MPOAyKT:
a) paCTBOPHM B BOJE;
0) HEe pacTBOPHM B BOJIE;
B) JIOKaIM30BaH BHYTPH KIIETKH;
46.lensimu uMMoOMIU3aluM (pepMEHTOB B OMOTEXHOJIO0THYECKOM NPOU3BOICTBE SIBJISIIOTCS:
a) MOBBIILICHHUE YJEIbHON aKTUBHOCTH;
0) MOBBIIIICHUE CTAOUITBHOCTH;
B) MHOTOKpPAaTHOE UCII0JIb30BaHNE
47. duznyeckuii MeToa MMMOOUIN3aIuH GepMEHTOB:
a) C IIOMOIIBIO KOBAJICHTHOI'O CBs3bIBAHHW A
0) MeTaIOXeNaTHBIN METO]]
B) aaCcopOLMsl HA HEPAaCTBOPHMOM HOCHUTEIIE
48. B ocHOBe MeTANJI0XeJaTHOI0 MeTOAA MMMOOMIU3AINH JIEIKUT:
a) 0Opa3oBaHHe XUMHUECKON CBSI3M MEX,y MOJIEKyJIaMH (pepMeHTa U HOCHTEIIS
0) neficTBHE 3NEKTPOCTATUIECKUX CHJI 1 CHJI TOBEPXHOCTHOT'O HATSHKEHHUSI.
B) CBOIICTBA MEPEXOHBIX METAIIIOB 00Pa30BHIBATh KOMILIEKCHI
T) yaep>KaHue pacTBOpa, OKpYKaromero hepMeHT
49. B ocHOBe MeT0a MUKPOKAIICYJIMPOBAHUS MMMOOHIU3ALUM JICHKUT:
a) 00pa3oBaHNE XUMHUYECKON CBSI3M MEXy MOJIEKYJIaMH (pepMeHTa U HOCUTEJIS
0) meficTBHE IEKTPOCTATUICCKUX CHJI M CHIT IOBEPXHOCTHOTO HATSHKEHUSL.
B) CBOMCTBO MEPEXOIHBIX METANIOB 00Pa30BbIBATh KOMILIEKCHI
50. Marepuan 1jst HMMOOMIH3alMHU (pepMEHTOB MeTANIOXeJIATHBIM METO/I0M:
a) XJIOPHJ WIIM TUAPOKCHUIBI TUTAHA
0) moTMaKpUIaMHL
B) aJIbTMHAT KAJIbLIUS
) OBIYMH CHIBOPOTOYHBIN alIbOYMUH 1) arap
51. ®epMeHT, IpUMeHsIEMbIi A1 MOJIy4YeHUs (PPYKTO3bI U3 IIIOKO3bI:
a) TIIF0K030M30Mepasa
0) aMuHOanMIa3a
B) B-rasiakro3ujaza



52. B ocHOBe MeTO1a NMMOOWJIM3AIUH «aJcOPOLHA HA HOCUTEJIe)» JIeKHT:

a) oOpa3oBaHNE XUMHYECKON CBSI3U MEXIY MOJIEKyJIaMHu GepMEHTa U HOCUTEIIS

0) neficTBHE IEKTPOCTATUIECKUX CHII M CHJI IOBEPXHOCTHOTO HATSKCHHS.

B) CBOICTBA MEPEXOHBIX METAIIIOB 00PA30BHIBATh KOMILIEKCHI

53. Hocutesau st uMMOOUIn3annu epMeHTOB METOA0OM «BKJIIOUEHHE B TeJIb»:

a) XJIOpHJI WIIA TUAPOKCUIBI THTAHA

0) mojMaKkpuIaMu

B) TIPOM3BOIHBIE LIEJUTIOI036I

54. DxoHOMHYeCKOe TPEHMYIIECTBO OMOTEXHOJOTMYECKOr0 MPOU3BOACTBA, OCHOBAHHOIO HA
HMMOOMIN30BaHHBIX 0000 beKTAaX, epel TPAAUIHOHHBIM 00yCJI0BJICHO:

a) MEHBILINMH 3aTpaTaMHu TPyJa;

0) yCKOpeHHeM MPON3BOACTBEHHOTO MPOIIecca.

B) MHOTOKPAaTHBIM HCIIOJIb30BaHUEM OHMOOOBEKTA;

55. KneroyHasi MHKeHepHS — 3TO ...:

a) METOJI, OCHOBAHHEII Ha BBIJEICHNHN U KYJIbTHBHPOBAHUN TKAHEH M KIJIETOK BBICIINX MHOTOKJIETOYHBIX
OpraHU3MOB

0) m3menenue nepBuuHoOM cTpyKTypbl JHK B KOHKpEeTHOM ee ydacTke, 4TO, B KOHEYHOM CUETE, IPUBOAUT
K U3MEHEHUIO (heHOTHTIa OMOJIOTHIECKOTO 00BEKTA, UCTIONH3yEeMOT0 B OMOTEXHOIOTHYECKUX MPOIEccax
B) METOJ CO3JaHHUs PEKOMOMHAHTHBIX Wi THOpuaHbIX JTHK

56. Cnioco0HOCTHI0 MPEBPAIIATH CAXaP B ITAHOJ 00J1a1a10T:

a) Aspergillus oryzae

6) Bacillus subtitilis

B) Saccharomyces cerevisiae

57. AyKkcuHBI — TEPMHH, 110]I KOTOPBIM 00beTUHSIOTCS crienudnyecKue CTUMYJIATOPBI pocTa:

a) paCTHTENbHBIX TKAHEH;

0) aKTHHOMHIIECTOB;

B) )KMBOTHBIX TKaHEH;

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

a) mpu PpakIMOHUPOBAHUH AaHTHTE OPTraHU3MOB;

0) hbpakmoOHUPOBaHUEM JINM(DOIIUTOB;

B) C IMOMOIIbIO THOPUIIOM;

59 AKTMBHBIN W1, IPMMEHsIeMblil IPH OYNCTKE CTOKOB OMOTEXHOJI0TNYeCKUX NPOU3BOJICTB - 3TO:
a) cMeCh MUKPOOPTaHU3MOB, TIOTYY€HHBIX T€HHO-WHXCHEPHBIMU METOIAM;

0) cMech COpOEHTOB;

B) TIPUPOHBIN KOMITJIEKC MEKPOOPTaHU3MOB.

60. ®epMeHT, NPUMeEHsIeMbIi 151 MOJIyYeHUsl 0€3/IaKTO3HOI0 MOJIOKA:

a) TIII0K030M30Mepasa

0) amMmuHoAaIMIa3a

B) B-ranmakro3mumaasa .

11.3. OueHo4HbIe cpeacTBa 1JI NPOMEKYTOYHON aTTeCTAllUM
IIpomeosicymounas ammecmayus NPOXOAUT B (popMe 3k3ameHa (7 ceMecTp), K KOTOPOMY

JIOTYCKAIOTCS CTY/ICHTHI, BHIIOIHUBIINE B TOJTHOM 00bEME ayJAUTOPHYIO HAarpy3KY, CAMOCTOSITENbHYIO
paboTy M yCHENIHO CAABIIME MPOMEXKYTOUHYIO aTTecTanuio. CTyleHThl, UMEIOIINE 3a0JKEHHOCTD,
JIOJKHBI BBITMIOJTHUTH BCe 00s13aTeNIbHBIE BUJIBI JIEATEIHHOCTH.

=

Ilpumepnolii cnucok 60npocos K IK3ameny

BrotexHonorus kak Hay4dHas AUCIUIUINHA, I U 331891 OMOTEXHOJIOTHH.

Ilonbop u TpeOoBaHMsI K OOBEKTaM /Ul OMOTEXHOJOIMYECKMX MpoLeccoB. MeTonIbl XpaHEHHS
OMOJIOrMYEeCKUX OOBEKTOB.

banku Ouonormueckux oOpa3lOB M T'€HETHYECKOro marepuaia. KpHokoHcepBaiusi KIETOK
pacTeHuil 1 KUBOTHBIX KaK METOJ] COXpaHEeHUs TeHOo(hoH1a

Texnonorus pexomOuHantHeix JIHK. ®epmenTsl, wucnonb3dyemble [Uid IMOJTYy4EHUS
pekomOuHanTHBIX JTHK.
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Hcnonbs3oBaHre TeHHOM WHXEHEPHUH JUJIS MOJYUYEHHs] HOBBIX BeEIIECTB. | €eHHO- MH)KEHEpPHbIE
BaKIIMHBI.

Co3nanuie TpaHCTeHHBIX KUBOTHBIX.

I'ennas unxenepus pacteHuid. Co31aHue METOIaMU T€HHOW MH)KEHEPUHU TepOUIIHTYCTOMYNBBIX
pacTeHui.

MeTo/1pl TEHETHYECKOTO KOHCTPYHUPOBAHUSI MUKPOOPTaHU3MOB iN VIVO.

CyOctpats! u1s KyJIbTUBUPOBaHHS OMO00BEKTOB. COCTAaB M METOABI ONTUMH3AIMY MTUTATEIBHBIX
cpex.

[IpuHUMIBI NEHCTBUS U KOHCTPYKLMHM OMOPEAKTOPOB.

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

OcHOBHbIE TapaMeTpbl IITYOMHHOM Nepruoandeckoil pepmeHTanuu

BbuorexHonornyeckue nporecchl 1 anmnaparbl HEPEPHIBHOTO IEUCTBUS

CpaBHUTENbHAS XapaKTEPUCTUKA POCTa MUKPOOHBIX KYJIBTYp B YCIOBHSX MEPHOIUUYECKOTO U
HENPEPBIBHOI'O KYJIbTUBUPOBAHUS

Oco6eHHOCTH KYJIbTUBUPOBAHNUS KIETOK )KUBOTHBIX M PACTEHUI

[TosnydyeHne KOHEUHOTO NPOAYKTa. METO/bI BBIJIEIEHHSI U OUUCTKU LIEIEBOI0 IPOAYKTA
Muxkpobuosiornueckrue Npou3BOACTBA, OCHOBAHHBIE HA MTOJyY€HUH MUKPOOHOH OMOMacCHhI.
[IpousBoacTBa, OCHOBaHHBIE HA MOMYYEHUH MHKPOOHBIX METaOoIUTOB. [IoHATHE O MEPBUYHBIX U
BTOPUYHBIX MeTabonuTax. [[puHIMIbI MOTyYyeHHsl TEPBUYHBIX U BTOPUYHBIX METa0OIUTOB.
buorexHonornueckoe Npou3BoACTBO aMUHOKHCIIOT.

Knaccupukanus aHTUOMOTHYECKMX  BELIECTB, MPOAYLUPYEMBIX  MHKPOOPTaHU3MaMH.
buorexHonornueckre cxeMbl MOIYy4EHHs] aHTUOMOTUKOB.

[Tomy4yeHne 3HTOMONATOT€HHBIX MTPENAapPaToOB, OCOOEHHOCTH OpPraHU3alMy IPOU3BOJICTBA.
buorexHonoruu, npuMeHseMsble sl 000oraleHus TOPHBIX MIOPOJ] B METAJUTYprUH.

[Tomy4yeHne 3KOIOrMUECKU YUCThIX OMOIIACTUKOB

[TonydyeHne MUKpOOHBIX IIPENapaToB — y10OpEHUI OYB, CTUMYJIATOPOB U PETYJIATOPOB POCTA
pacTeHui

[Tonyuyenne npoaykToB OpokeHus. IHTeHCUBHBIE TEXHOJIOTUN TIOJYyYEHUS 3TaHOJIA.
[TonmyyeHue 6akTepHaIbHBIX MIPENAPATOB, HOPMATUIYIOIUX MUKPO(DIOPY KUILIEYHHUKA
buotpanchopmanys pacTUTETBHBIX CYOCTPATOB € LENbIO MOTYYeHHs] OMOTOIUIMBA
DepMEeHTaTUBHOE MTPEBPALLEHHUE LIEJUIIOJIO3B] B caxapa

[IpumeHeHne OMOTEXHOIOTMYECKUX METOJIOB JIJIsl OYMCTKU CTOYHBIX BOJ

[Tony4yenue Bogopo/a, NEPCHEKTUBBI U TPOOIIEMBI.

buortexHonornueckoe npon3BoACTBO GEPMEHTOB MUKPOOPTaHU3MOB

Nmmobunu3oBanHble  ¢epMeHTH. Mertonsl ummoOunmuzanuu. OOiacTM  NpUMEHEHHS
MMMOOUITM30BaHHBIX (PEPMEHTOB.

Kynbrypa knerox Belciux pacTeHuil. KamrycoreHe3 kak OCHOBa CO3JaHMS KJIETOYHBIX
KYJIbTYD.

CriocoObl TOJy4YeHUsT M CIUSHHUS PACTUTEIbHBIX MPOTOMJIAcTOB. PereHepanusi KIETOK,
KJIETOYHBIX KYJIBTYp ¥ paCTEHUI U3 MPOTOILIACTOB

IIpyHIMIIBI CO3/1aHUs aCCOLMALMI KIETOK BBICIIUX PACTEHUI ¢ MUKPOOPTaHU3MaMH
MUuKpoKIOHaNbHOE  pa3MHOXKEHHME, €ro  JIOCTOMHCTBA M  HEJOCTaTKH,  METOMbI
MHUKPOKJIOHAJILHOTO pa3MHOXKEHUs1 pacTeHuid. [lonyuenne 6e3BUPYCHBIX PaCTeHUH.
I'uOpunomel. 3HaueHwe THOPUAOM [UISl TMPOU3BOJCTBA COBPEMEHHBIX JTUATHOCTUYECKHX
IIpenapaToB

[Tonydenue u npuMeHeHNEe MOHOKJIOHAIbHBIX aHTUTEIL.

Hcnonp3oBaHne MeToAa KyJbTyp TKaHEH JUIsl IOJyYEHUS psla HMMMYHOPETYJIHPYIOIUX
BemiecTB. [Ipon3BoacTBO MHTEPEPOHA.

Kynbrypsl Tkaneit B TpaHciuiantosoru. Co3naHue OaHKa TPaHCIUIAHTHPYEMBIX KYJBTYP
TKaHEH.

TexHon0THUs TPaHCIUIAHTALUU SMOPHUOHOB.



42. TlonyueHne KIIOHUPOBAHHBIX KUBOTHBIX. DTHUECKUE U MTPOPECCHOHATIBHBIE TPOOIJIEMBI.

43. OcoOeHHOCTH CTBOJIOBBIX KJIETOK M NPHUMEHEHHE CTBOJIOBBIX KJIETOK B OT/AEIBHBIX 00JACTAX
MEIULUHBI

44, buoceHcopbl U OMOYHIIBI

45. Mcnonp30BaHuE HAHOTEXHOJOTUN B COBPEMEHHOM MPOMBIIIIIEHHON OMOTEXHOJIOTUH, METO1aX
JIeUeHUsl, TUATHOCTHKE

Pa3paboTunk:
P OLIHI;
o—te7— npogeccop B.I1. CanoBaposa
(mojimuce)

[Tporpamma coctaBneHa B coorBercTBuH ¢ TpedoBanusmMu @I'OC BO no nanpasnenuto 06.03.01
buonorus.
[Tporpamma paccMoTpeHa Ha 3aceJaHuH Kadeapbl PU3NKO-XUMHUECKON OMOIOTHH, OMOMHKCHEPUT

n o6monHpopmaruku 20.02.2023 r. mpotokoa Ne 12.

~ _n—j ]
3aB. kadenpoi, 1.6.H., mpodeccop B.I1. CanoBaposa @Qwﬁ
Hacmosiwas npoepamma, ne modcem Obimb 60Cnpouzéeoena HuU 6 Kakou ¢opme 6Oes

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspabomyuuxa npocpammol



