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I. HEJb U 3AJAYU JTUCIHHUTIITIUHBI
Heanb: GopmupoBaHuWe y CTYICHTOB IEIOCTHOTO TMPEACTABICHUS O OMOTEXHOJIOTUM KaK O
COBPEMEHHOM KOMITJIEKCHON 00JIacCTH 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 OE30MIACHOCTH;
® O03HAKOMHUTHb C METOJAMH I'€HETUYECKOW, KIETOUHOW UHKEHEPUU, NHKECHEPHOU IH3UMOJIOTHUH,
BO3MOXHOCTSIMM U TEPCHEKTUBAMHU HCIIOJb30BAHUS JKMBBIX CHUCTEM B PA3JIUYHBIX OTPACIIIX
MPOU3BOJICTBA UM  YCJIOBUSIMU OHOOE30MACHOCTH, MPUMEHHUTEIBHO K  HCIOJIb3yeMbIM
01000BEKTaM U 1IeJIEBbIM MPOAYKTaM;
® HAyYUTh YMEHHMIO CAMOCTOSITEIHHOTO MMOMCKA M aHalvM3a WH(OpMAaIMU, UCTIOIB30BAHUIO €€ B
poheCCHOHATTLHON IeATEIEHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Tucuumnnunaa b1.0.41 «buotexHonorus» SBIsSETCS TUCHUIUIMHON 0a30BOil YacTH y4eOHOTro
IJIaHa MOJATOTOBKU OakanaBpoB 1o Hampasienuto 06.03.01 buonorus u u3yudaercs B 7-M ceMecTpe
I10CJI€ OCBOCHHS 0a30BBIX OMOJIOTHMYECKUX TUCIUATIINH.

2.2. JIns u3ydeHus JaHHOW y4eOHOM NMCUMIUIMHBI HEOOXOTUMBI 3HAHHS CTYACHTOB B 00JIacTH
XUMHH, MAaTEMATHKH, HAYK O OMOJIOTHYECKOM Pa3HOOOpa3uu, IIUTOJIOTHH, OMOXHMHH, TCHETUKH, OCHOB
MOJIEKYJISIPHOM OMOJIOTUH, UMMYHOIIOTUH, YKOJIOTHH.

2.3. [TepedeHb MOCIEAYIONUX YICOHBIX JUCITUTUIHH, JJIT KOTOPBIX HEOOXOMMBI 3HAHUS, YMCHHS
U HaBbIKU, (hopMHUpyeMble AaHHON yuyeOHOW mucHuIMHON: «DapmaleBTHUecKas OMOTEXHOIOTHS,
«CoBpemMeHHbIe OMOMETUITMHCKUE TEXHOIOTUNY, «Hanoonorexuonoruny, seinoaHeHue BKP

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHBI
[Tpouecc ocBOEHUS NUCHUIUIMHBI HAlIpaBiieH Ha (pOpMHpOBaHHE KOMIIETEHIINH (KOMIIETEHIIMN)
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 MOJIETTMPOBAHUSI.

Hepeqem, IVIAHUPYEMBIX Pe3yJabTaTOB oﬁyqemm Mo AMCHMIIJINHE, COOTHECCCHHBIX C
HHIAUKATOPaAMHU JOCTHKCHUHA KOMIIeTeHIInii

Komnerennus Nuaukaropsl PesyabTarsl 00yueHust
KOMIIeTeHIU i
OIIK-5 HJIK onxsa 3HaTh: COBpEMEHHbBIE JIOCTIKEHUS  (DYyHIaMEHTAIbHBIX
Crocoben 3HaeT OCHOBEI OHMOJIOTMYECKUX HAYK U TeHETHYECKUX TEXHOJIOTUM, OCHOBHbIC
PUMEHSATh B | OMOTEXHOIIOrHYECKUX U MPUHIUIBI U KOMIIOHEHTBl OMOTEXHOJIOTHYECKHX MPOIECCOB
1podeCCHOHATBHOI OUOMETUIIMHCKIX TPOU3BOJICTB, MOJydeHHsl PA3IMYHOTO pOJia MPENnaparoB; MEPCHEKTHBHbBIC
i HaAIpaBJIEHUsT OMOTEXHOJIOTMH I PELIEHUS BaKHEHIITNX
JEATENBHOCTH T€HHOHW MH)XXEHEPHH, p pi p
HAHOOHUOTEXHOJIOTHH, COIATIBHO-DKOHOMHYECKHX MPOOJIeM U HHHOBAI[MOHHBIE Ty TH
COBpPEMEHHBIE

MpEACTaBIICHUs 00
OCHOBax
OMOTEXHOJIOTUYECKIX

MOJIEKYJISIPHOTO MOJICITUPOBAHUS

CO3MaHUsI W COBEPIICHCTBOBAHMS IPOM3BOICTB Ha OCHOBE
JTAHHBIX TCHOMHKH, MPOTCOMHKH, OMOMH()OPMATHKH; POJIb H
MECTO OMOTEXHOJIOTHI B OMO3KOHOMMKE.




U OHOMETUIIHHCKUX
MIPOU3BOJICTB, TEHHOU
UHKEHEPHUH,
HaHOOMOTEXHOJIOTHH,
MOJIEKYJISIPHOTO
MOJIETAPOBAHMS

YMeThb: OpUEHTHPOBATHCS B COBPEMEHHBIX HAaIPaBIICHHAX
O6HMONIOrMIECKMX TEXHOJIOTHH, COBPEMEHHBIX METOaX paboThI
¢ OHONOTHYECKUMHU OOBEKTAMH, CTPAaTETHH COBPEMEHHOTO
KOHCTPYHPOBAHUS TPOAYLEHTOB, OOECIEUYECHUsI YCIOBHUH
ACENITHIECKOTO NMPOBEICHNS OMOTEXHOIOTHIECKOTO Mporecca
U TIONYYCHUS] ILENEBBIX IPOAYKTOB; OIHCHIBATH Ba)KHOCTH
OMOTEXHOJIOTHIECKHX IIPOLIECCOB M POTIH OMOKOHOMUKH.
Baaners: 6a30B0ii TEPMHUHOIOTHEN JUCIATUIMHBL, 3SHAHUSIMH O
peanu3anuy TeHETHYECKOH HH(GOPMAUH M BO3MOXKHOCTAX
TeHETHYECKUX TEXHOJIOTUIl; aHaJI13a PhIHKA U ITyTeil pa3BUTHS
OMO’KOHOMUKH.

UK onx s.2 3HaTb: OCHOBBI T€HETHYCCKON MOTU(PHUKAIUA OHOOOBEKTOB
Ymeer OIICHUBATh U | ¥ OOLIYI0 CTPaTerui0 KOHCTPYHPOBAHUS IPOMBINUICHHBIX
MIPOTHO3UPOBATH IITAMMOB-TIPOIYIICHTOB; OOIUE TPUHIIMIIBI OCYIICCTBICHUS
MEPCIICKTUBHOCTh 00BEKTOB | OMOTEXHOJIOTUYECKUX IPOIIECCOB, OCHOBHOE 000PYIOBaHUE U
cBOCH MpoeCCHOHANIBHOM | TEXHUKY  KYJIBTUBUPOBAHHS  MPOIYLCHTOB,  IOJYYCHHS
JeSITeTPHOCTH IUIA | KOHEYHOTO  TIPOAYKTA; HAmIpaBJICHUS W  PHUMEPHI
OMOTEXHOIOTUIECKHUX WCTIONB30BaHUS OMOTEXHOJOTHHA B Ppa3IMYHBIX OTPACIIX;
TIPOU3BOJICTB. HaIpaBJICHUS Pa3BUTH OTpaciieii OMOIKOHOMHUKH.
YMeTb: TBOpPUSCKHM NPUMCHATH IIONyYCHHBIC 3HAHHA
COBEPIICHCTBOBAaHMUS OHMOTEXHOJOTHYECKOTO IIporecca ¢
[ENBI0  TONyYCHHUS  BBICOKOKAYECTBEHHOTO  KOHEYHOTO
MPOAYKTA U BBIMONHATh COACPIKATCIBHYIO HHTCPIPETAIIUIO
pe3yIbTATOB;
Biamerh:  HaBBIKAMH ~ aHaIM3a  OHMOTEXHOJOTHMYECKOTO
mporiecca,  cmocobaMH M CPEACTBAMH  IOJYYCHHUS
61000BEKTOB-TIPOYIIEHTOB, METOJJaMH UX KyJIbTUBHUPOBAHUSA
1 TIOJTyYEHUSI [IEIEBOTO MPOAYKTa
HJIK onx 5.3 3HaTh: BaxKHEWIHE OWOTEXHOJOTHYCCKHE IPOU3BOJICTBA,
Brnageer mpuemamu ompeneneHus | OCHOBHBIC (DaKTOPHI, BIHSAIOMIAE Ha BBIXOJ, KadeCTBO
OMOIIOTHYECKOW  OE30MACHOCTH | ILIEJIEBOTO MIPOIYKTA, 0e30macHOCTh MPOAYKIINU
MIPOAYKIIUH OMOTEXHOJIOTHICCKUX | OMOTEXHOJNIOTHIECKUAX U OMOMEIUIINHCKUX TPOHU3BOJICTB.
1 OMOMEIMIIMHCKUX MPOU3BOJICTB. | YMeTh: OOOCHOBBIBATh IIENICCOOOPA3HOCTh IPUMECHEHUS
OMOTEXHOJIOTHIECKIX MIPOIIECCOB u OIICHUBATh
0M00E€30MacHOCT  MPOAYKTOB  OHMOTEXHOJOTHYECKHX U

OHOMETUITMTHCKUX ITPOU3BO/ICTB,;
Biagers: HaBBIKAMH CaMOCTOSITENBHOTIO IIOKCKA, 00pabOTKH,
aHaJM3a Hay4HO-METOAUYECKOM, CIIPAaBOYHOM JIUTEpaTyphl U

OCHOBHOW HOPMATHUBHOW JOKYMEHTAIMH, OINpPEACIIONeH
OpTaHU3aIHI0 ¥ O€30MaCHOCTh OMOTEXHOJIOTHYECKHUX paboT.




IV. COAEP’ KAHUME U CTPYKTYPA JUCHUIIJIMHBI

O0beM TUCHUILINHBI COCTABJACT 4 3a4eTHLIX eAUHHIBI, 144 yaca, B ToM yncie 26 4acoB HA DK3aMeEH.
W3 HuX peanusyercs ¢ MCMOJIb30BaHUEM DJICKTPOHHOTO OOYUEHHUS U AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHOJIOTHH He MeHee 20% 4acoB OT
ayTUTOPHOM paboTHI

®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH.

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKa3aHUEM BHI0B y‘leﬁHbIX 3aHATHH W OTBEJEHHOI0 HA HHX
KOJIM4YEeCTBA aKAACMHUICCKHUX JaCcoB

Ne | Pa3gen aucIUILIMHBI/ TEeMa Bunbl yaeOHOM paboThI, ®opma TeKyLero
n/ - BKJIIOYAsl CAMOCTOSTEIIbHYIO pa00oTy 00ydaronmxcs, KOHTPOJIsI
H o MIPAKTHIECKYIO TIOATOTOBKY M TPYJOEMKOCTh ycneBaemocTu/
5 E (B gacax) ®opma
Z S NMPOMEKYTOYHOM
§ g KonraktHas pa60Ta npernojaaBareiid € < aTTecTanum
= m? 00yYArOIIMMUCS E (o cemecTpam)
2 = < L
S g 2 =
ol ® = g S =
£ = w = | Jlekuusa | Cemunap/ Koncyabranus 55
2 o =S IpakTHYecKoe, Sg
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 6 2 5 2 VY CTHBIH OTIPOC, TOKITAI-
oTpacib MPOU3BOJICTBA HpE3CHTALMSI
2 | Tema2.BHOOGBEKTHI u CIIOCOOBI ux YeTHblii onpoc, aokaz-
7 12 4 4 4 npe3eHTalys
COBEPIIEHCTBOBAHHUS
3 | Tema3.0611ast XapaKTEPUCTHKA GHOTEXHONOTHIECKHX YCTHBIH onpoc, okan-
7 13 4 4 5 Mpe3eHTAIHS
MPOLIECCOB
YCTHBIN onpoc, AOKIIaI-
4 | Tewma 4. buounayctpust pepmMeHTOB 7 11 4 4 3 Poc, ZoKax
MPE3CHTALU




5 | Tema 5. MUKpOOMOTEXHOIOT U YCTHBII onpoc, T0KIa-
7 16 6 6 4 Hpe3eHTaIs
Y YcTHBIN onpoc, AOKIa-
6 Tema 6. OCHOBBI OMOTEXHOJIOTHUH pacTEHUIH 7 12 4 4 4 PO, AOKTAA
Hpe3eHTaIHs
YcTHBIN onpoc, AOKIa-
) Tema7. OCHOBBI OMOTEXHOIOTHH KUBOTHBIX 7 12 4 4 4 POc, ZI0KIaR
Hpe3eHTalHs
8 | Tema 8. Pomp OHOTCXHONOIMH B  YIydIICHHH Y CTHEIA 0TpOC, AOKNAN-
. 7 13 4 4 HpE3CHTaIHs
OKOJIOTHYCCKON CUTyalluu
9 | Tema 9. HaHOGHOTEXHOIOTHH - HOBBIH STaIl PAa3BHTHS Y CTHEIA 01pOC, AOKNAN-
6 o 7 12 4 4 4 npe3eHTalws,
HOJIOTHHCCKON HAYKH KOHTPOJIbHBIE BOTMPOCHI,
TECTHI
4.2 Ilnan BHeayHHTOpHOﬁ CaMOCTOSITeJILHOM paﬁOTbI Oﬁy‘lalOllll/IXCﬂ o AMCHMIIJINHE
CaMocCTOsITeNIbHAS paboTa 00YYarOIIMXCS Y4eOHO-METOIUIECKOE
OrneHOUHOE obecrieueHne
Cemectp Hasganue paznena, Tembl . Cpoxu  |TpynoemkocTb .
Bun camocTosTenbHO# paboTh CpPEACTBO CaMOCTOSITENTEHON
BBITIOJTHEHUS (uac.)
paboThI
7 . Paspmen 5 a-r
N VYerHplit  ompoc,
Tema 1. CoBpemeHHast OMOTEXHOJOTHS, Kak|/3ydyenue yueOHOrO Marephana, peKOMEHIyeMON 1-2 2 KA~
HayKa U OTpacyb IMPOU3BOJICTBA JUTEPATYPBI, HHTEPHET-UCTOYHUKOB, TIOJIFOTOBKA K JLOKITA
npe3eHTaus
[PAKTHIECKOMY 3aHSTHIO
7 Tema 2. BHOOOBEKTHI M CHOCOOL mx|A3YdcHHe yu4ebHOr0 MaTepuana PeKOMEHIYeMON Veruslit onpoc, -«-
JUTEPATYPBI, HHTEPHET-UCTOYHUKOB, TIOJIFOTOBKA K 3-4 4 JOKIa-
COBCPHICHCTBOBAHM [PAKTHIECKOMY 3aHSTHIO. [pe3eHTals
! . VeTHbIi onpoc, T«
Tema3.001mast XapaKTCPUCTHUKA|3yuenne y4eOHOTO MaTepHana PeKOMEHIyeMOit 5-6 5 NOKTaN-
JUTEPATYPBI, HHTEPHET-UCTOYHUKOB, TIOJIFOTOBKA K
OMOTEXHOJIOTHYECKUX TPOIECCOB paTypal, P , IO IpeseHTAmAS
[PAKTHYECKOMY 3aHSTHIO.
7 Nzyuenue JIEKIUOHHOTO MaTepHana . -« -
. CTHBIH poc
Tewma 4. BuonHxycTpus pepMeHTOB peKoMeHIyeMoit JIUTEPaTypbl, UHTEpHET- 7.8 3 yoxna ) onpoc,
HNCTOYHHUKOB, IIOATrOTOBKA K MMPaKTUIECKOMY a A
IIPE3CHTALNA

3aHATHIO.




CamocrosTenpHast padoTta o0ydaromumxcs

y‘-Ie6HO-MCTOI[I/I‘l€CKOC

O1eHOYHOE obecrieueHue
Cemectp Ha3zBanue paznena, TeMbl o Cpoku  |TpymoeMKoCTb .
Bun camocTosTenbHO# paboTh CpENCTBO CaMOCTOSTEIbHOMN
BBITTOJTHEH U (dac.)
paboThI
7 Tema 5. MUKpOGHOTEXHOJIOTHSI H3ydyenue ydeOHOro marepuaia pPEeKOMEHIyeMOM YcerHbll o1poc, -« -
JUTEPATyphl, HHTCPHET-UCTOYHUKOB, TOJITOTOBKA K 9-10 4 JIOKJIa]I-
MPAKTHYECKOMY 3aHSTHIO. npe3eHTalus
7 Wzyuenne ydeOHOro maTepmaia pPeKOMEHTyeMOit VYceTHbIN onpoc, -« -
Tema 6. OcHOBBI OHOTEXHOJIOTUH PACTEHHH [THTEpaTyphl, HHTCPHET-HCTOYHUKOB, oaroroka k| 11-12 4 JOKIIa -
MPAKTHYECKOMY 3aHSTHIO. npe3eHTalus
Hsyyenne ydeOHOro marepuana pPEKOMEHIYEMOM VYcerHBI  ompoc -« -
7 |TewmaT. OCHOBBI ouorexuomoruu| > ya P p Ay poc, «
JUTEPaTypHl, MHTEPHET-MCTOYHUKOB, ToarotoBka k|  13-14 4 JIOKJIa-
JKHBOTHBIX MPAKTHYECKOMY 3aHSTHIO. Mpe3eHTaIys
Hsyyenne ydeOHOro marepuana pPEKOMEHIYEMOM VY CTHEIN ompoc -« -
7 |Tema 8. Pomp 6uorexmomornu B[AYY ya P p Ay poc, «
. JUTEPaTypHl, HHTEPHET-HCTOYHUKOB, Toarotopka k|  15-16 5 OKJIa-
YIyHIICHAHN SKOJOTHICCKOM CHTyalun MPAKTHIECKOMY 3aHSTHIO. Mpe3eHTalus
7 Tema 9. HaHOOMOTEXHOJIOTHH - HOBBIN v . -«
. W3yuenue ydeOHOro MmaTepHuaia PEKOMEHIYyeMO YcTHBII ompoc,
9Tal pa3BUTUS OMOJIOTHYECKON HAYKH  |muTepaTypsl, HHTEpPHET-MCTOUHMKOB, ToAroToBka k|  17-18 4 JOKJIajI-
HpaKTI/ILIeCKOMy 3aHATUIO. Hpe3eHTaI_lI/ISI

OO6muii 00beM CaMOCTOSTEIHLHOM PaObOTHI IO TUCITUILINHE (Jac) — 35

N3 HuX 00BEeM CaMOCTOSITEIbHON pPaOOTHI
JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH (4ac) — 35

C HCIIOJIb30BAHHUCM 3JICKTPOHHOI'O 06y‘IeHI/I${ n




4.3 ConepxxaHue y4eOHOIro MaTepuaja

Tema 1. CoBpeMeHHasi OMOTEXHOJIOTHS, KAK HAYKA U 0TPAcJ/ib IPOU3BOJACTBA
buorexnonoruss kak MexoTpacieBas 00JacTb HAyYHO-TEXHHUYECKOTO Iporpecca | pasjien
npakTUYecKux 3HaHui. [IpakTrdeckue 3a1aur OMOTEXHOJIOTUN U BaXKHEHIITNE, UICTOPUIECKUE ITAIIBI €€
pazButus. OCHOBHBIE HAMpaBJICHUS W MPUMEPHl HCIOJIB30BaHUS OMOTEXHOJIOTHHA B Pa3IUYHBIX
oTpacisax. YCJIOBHS TNMPUMEHEHUS W TEPCHEKTUBBI pa3BUTHA. DakTOpbl, 0OYCIOBHUBIINE Pa3BUTHE
COBPEMEHHOM OMOTEXHOJIOTUH. DKOHOMHYECKHE U KOMMEPUECKHE aCleKThl OMOTEXHOIOTHH. 3a7a9u U
e 0Mo0dKOHOMUKH. OCHOBHBIE OTpAciii OMOAIKOHOMHUKHU U UX Pa3BUTHE. BO3MOXHOCTH M TIOTCHIIMAI
pa3BuTUs OMOAKOHOMUKH B Poccum. Poib ¥ MecTO OMOTEXHOJOTHI B OMOAPKOHOMHUKE, BHEAPEHUE B
MPOMBIIICHHOCT.

Tema 2. Br000bEKTHI M CIOCOObLI UX COBEPIIEHCTBOBAHUS

[TonsTHe «6M000BEKTY. [lonbop 1 TpebOBaHMS K 00BEKTaM JIsi OMOTEXHOJIOIMUeCKHX MporieccoB. OTOop
U MoAM(UKALUS TMPOMBIIUICHHBIX [ITAaMMOB-TIPOAYLIEHTOB. (COBEpIIEHCTBOBAaHUE OHMOOOBEKTOB
METOAaMH MyTareHesa u ceiekiun. COBEpIICHCTBOBaHHE OMOOOBEKTOB METOJAaMH KIIETOYHOMN
umxeHepuu. Co3gaHue OMOOOBEKTOB METOJAMU TeHETHYecKoW wumkeHepun. OOmas crparterus
KOHCTPYHPOBAHUS IITAMMOB-TIPOIYIICHTOB (PEPMEHTOB U MPUMEPHI CO3AAHMSI IITAMMOB-TIPOAYIICHTOB
(hepMeHTOB.

Pabora co mrammamu. [Ipencrasienne o MoAroTOBKE MOCEBHOTO Marepuaia, My3eH ImTaMMOB
Ha TPOMBIIUICHHBIX MNpennpusatusx. [laTeHToBaHME ITAMMOB W WX JICIOHUPOBAaHHE B
YIIOJTHOMOYEHHBIX Koyutekuusax. Llens u 3amaun. Cytp mpouemypsl. Tpu GopMBbI JIeOHUPOBAHUS -
0COOEHHOCTH HMCIOJIb30BAHUS.

Xpanenne OMOOOBEKTOB: METOABI M YCIOBHs XpaHeHHs. KpmocoxpaHeHHe OHMOJIOTHYECKOTO
Matepuana. Kpuonporektopsl. [lpuHIUOBI pa3MopakMBaHHs KJIETOUHBIX KyIbTyp. baHku
OMOJIOTMYECKNX 00pa3I[0B M T€HETUYECKOT0 MaTepurara.

[TaTeHTOBaHKE MITAMMOB U HX JICTIOHHPOBAHHUE B YIIOJTHOMOUYEHHBIX KoJutekiusx. Llens, 3agaun,

CYTb IPOLEAYPHI.
Tema 3. O0mas xapakTepucTUKAa OMOTEXHOJIOTHYECKHX MPOLECCOB

[TonsTue metabonu3ma ¢ TOYKM 3PEHMS] WCTOYHHMKA COEIUMHEHUN C BBICOKUM DPBIHOYHBIM
noteHuagoM. BpiGop mneneBoro mnpoaykra. IlepBuunble u BTOpuuHble MeTabonuThl. OOmiee
MpPE/ICTaBIeHHEe O BCEH Ienoyke OMOTEXHOJOIMYECKOro rmnpouecca. [IpuHIMNMAIbHBIE CXEMBI
OMOTEeXHOJOrHYecKHX mporeccoB. OmnucaHue HEOOXOJUMOro OOOpYJIOBaHHUS Ui IPOU3BOJACTBA
ouonpenapatoB. [loTeHuuan nepepabOTKU OTEUECTBEHHOTO ChIPbs, XapaKTEPHUCTHUKA Ba)KHEHIINX
IpyII CyOCTpaTOB, UCMONb3yeMbIX B OnoTexHonorud. CocTaBieHHE PELEenTyp MUTATEIbHBIX Cpel.
Cpenpl ansi BbIpalllMBaHUS KJIETOK PAcTeHUM, >KMBOTHBIX, MUKpoOpraHuzMmoB. Obe33apakvuBaHue
nuTaTenbHbIX  cped.  KynpTuBHpoBaHHMe  OMOOOBEKTOB M ammapaTypa Ul pealu3aluu
OMOTEXHOJIOTMUYECKUX MporeccoB. CrocoObl KyabTUBUPOBAHUS 0M000BEKTOB. [IpuHIMIIBI NeiicTBUS 1
KOHCTPYKLIUHU (hepMeHTepoB. ['epMeTn3anus u crepuiusanus ooopynoBanus. CucTeMbl MOATOTOBKU U
OYHUCTKHU BO3/yXa, TEIJIO0OMEHA, IepeMENINBaHMs U a3palii, NEHOTallIeHNs, CTEPHIIN3AlMH, KOHTPOJIS
n ynpasineHusa. CpaBHUTENbHas OLIEHKA MEPUOAUYECKOrO0 M HENPEPBIBHOIO KYJIbTHUBUPOBAHUS
MUKpPOOpraHu3MoB. OCOOEHHOCTH KYJIbTUBUPOBAHUS PACTUTENBHBIX KJIETOK. CIOCOOB! BhIpAIIUBAHUS
KJIETOK JKMBOTHBIX. KyIbTHBUPOBaHNE KIETOK HACEKOMBIX.

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

[lonydeHnn TrOTOBBIX MpenapaTtuBHBIX (GopM. MeTonbl KOHTPOJISI M KPUTEPUU OLEHKU
3¢ (HEeKTHBHOCTH OMOTEXHOJIOTHYECKUX MPOIIECCOB.

Ilonarue pernamenta. OcoOeHHOCTHM J1AOOPATOPHOIO M IPOMBIIIJIEHHOTO PErJIaMEHTA.
TpyaHocTn MacmTabupoBaHusl — MyTh OT JIAOOPATOPHOTO A0 MPOMBIIIIEHHOTO PETJIAMEHTA.



Tema 4. Buonnaycrpusi pepMeHTOB

Hcrounnku ¢pepmenToB. DepMEHTHI )KUBOTHOTO M PACTUTEIBHOTO IIPOUCXOXKICHHS. MUKpOOHBIE
¢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
IPOAYKTOB MUKPOOHOI'O CHHTE3a. BHOTEeXHOIOT | 1T0TydeHHs IEPBUYHBIX (AMUHOKHUCIIOT, BATAMUHOB,
OpPraHUYECKUX KUCIJIOT) U BTOPUYHBIX META0OIUTOB (AHTUOMOTUKOB, CTEPOUJIOB).

[Tonmyyenue nponykToB OposkeHust. THTEeHCHBHBIE TEXHOJIOIUHU TOJTY4YEHUS 3TaHOJIA.

Hcnonp30BaHnEe MHUKPOOPraHU3MOB sl moiydeHust Oenka. IlonmydeHue mnosmcaxapuos.
buononumepst 1 6uol1ABEI.

OcoOeHHOCTH TTPOM3BOJICTBA BaKIMH, OakTeprnodaros, ge4eOHBIX OAKTEPUIHBIX IpEnapaToB,

CPEZCTB 3allUThl paCTEHUH, MUKPOOHBIX 3eMJIey100pUTEIbHBIX IpenapaToB.

Tema 6. OcHOBBI OMOTEXHOJIOTHH PACTEHHU I

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

Kammycorene3 kak OCHOBa CO3[aHUs KJIETOYHBIX KyibTyp. KamrycHele KyJabTypsl pacTeHUM
CyCneH3MOHHBIE KYJIbTYphl U YCIOBHS X KYJIbTUBUPOBAHUS.

N3omupoBaHHbIE MPOTOIIACTEL. BHOTEXHOJOTMH HAa OCHOBE HM30JIMPOBAHHBIX IIPOTOILIACTOB.
Meroas! ciusgHUSA, KyJIbTUBUPOBAaHUS IIPOTOILUIACTOB. PereHepanus KIETOK, KJIETOYHBIX KYJIBTYp U
pacTeHMii M3 MpOTOIIacTOB. MopdoreHes B KJIETOYHBIX KylbTypax pacteHuid. KiioHanbHOe
MUKPOPa3MHOXKEHHE PACTEHHH U €ro MpakTU4YEeCKOe NPUMEHEHUE. ArpOTEXHMUYECKOE NPUMEHEHHE
KJIETOYHBIX KYJbTYp pacTeHHi. [IpMHIMIBI CO3MaHMS ACCOLMALMKM KJIETOK BBICIIMX PAaCTEHUN C
MHUKPOOpPraHW3MaMH Kak cIocod MoIUGUKAIMM pPACTUTENbHOW KieTkH. llodydyeHue coenmHeHMH
BTOPUYHOTO METAa00IM3Ma, CHHTE3UPYIOIIUXCS B KJIETKaX BBICIIUX PACTEHHM.

KnerouHble TEXHOJIOTUU B CO3[JaHMM T'€HETHYECKOTOo pa3zHOOoOpasus M LEHHBIX JUIS CElIEeKIHUU
ucxoausix  (opm. CTaOMIBHOCT W BapHaOCIbHOCTH T'CHOMAa PACTHTEIBHBIX KJIETOK 1N VItro.
Coxpanenue in vitro reHo(OH/1a B KOJUIEKIIMOHHBIX [IEHTPaX.

Hcropus mosydeHUs TPaHCTEHHBIX PACTEHHM. METOAbpl MOJyYEHHs] TPAHCTEHHBIX PAaCTEHUM.
[IpsiMble METOJIbI MOJIyYEHUS] TPAHCTEHHBIX pacTeHUi. BeKTOpsl /Ui reHeTH4ecKoil TpaHc(opmaruu
pactenuii. Mcnonp3oBaHue CENEKTUBHBIX MapKEpPOB M PENOPTEPHBIX reHoB. (0iacTu MpUMEHEHUs
TPAaHCI'€HHBIX pacTeHui. IlosydeHne KadeCTBEHHO HOBBIX IPOAYKTOB HAa OCHOBE TPAHCIEHHBIX
pacteHuii. Merabonuueckasi ”HKEHEPHUS Ha OCHOBE TPAHCT€HHBIX TEXHOJIOTUN. TpaHCreHHbIE pacTeHHS
— NPOAYLEHTHI (apMalleBTUUECKUX OENKOB, BAaKIMH, aHTHTE]. buojerpagupyemble MaTepHaibl Ha
OCHOBE TpaHCTeHHBIX pacTeHui. [loTeHnnanbHble MPOOIEMBbl UCIIONB30BAHMS TPAHCTEHHBIX PACTEHUN
U IIyTHU UX PEIICHHUS.

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

MoneKkynspHO-TECHETUYECKHE MapKepbl, METOIbl CO3JaHUs TEHETHYECKUX MAapKepoB U
0COOEHHOCTH TPUMEHEHUSI TeHETHUYEeCKUX MapkepoB. [IpuMepsl mprMeHeHHs METOJI0OB MapKepHOH U
T€HOMHOM CEJIEKIIUU PACTCHUH.



Tema 7. OcHOBbI OMOTEXHOJIOTHH KHBOTHBIX

buorexHosnorus B )KUBOTHOBOJACTBE. [loHATHE reHEeTHYECKUX pecypcoB. CTaTyc reHeTHYECKHUX
pecypcoB KUBOTHBIX. KpuTepuu OIEHKH COCTOSHUSI T€HETUYECKUX PECYpcoB. METObl U MOIXObI K
COXPaHEHHUIO TeHETUYECKUX PECYPCOB )KUBOTHBIX.

HckyccTBeHHOE OCEMEHEHUE U KPUKOHCEpBalusi ceMeHn. KpruokoHcepBalusi U TpaHCIIaHTAlUU
AMOproOHOB. TpaHCIUTaHTaMsT SMOPHUOHOB CEIBCKOXO3SHWCTBEHHBIX JKMBOTHBIX M €€ pOJib B
TeHETUYECKOM MPOTpecce B KUBOTHOBOACTBE. KynbTHUBHpOBaHME in Vitro SMOPUOHOB >KUBOTHBIX.
MexBUIIOBBIE TIepecakd HSMOPHOHOB M TOJYYCHHE XHMEPHBIX IKHUBOTHBIX. | e€HeThueckoe
KJIOHUPOBAHUE >KUBOTHBIX. METO/Ibl KIIOHUPOBAHUs, IEPCIEKTUBBI HUCOIb30BaHus. [ MO-opranu3msl
B arpomnpOMBIIIJIEHHOM MPOW3BOACTBE. Mapkép-HanmpaBieHHass CEJICKIHUs B JKUBOTHOBOJICTBE U
ntuueBojictBe. ['eHomHas cenekuus. ba3pl NaHHBIX MO MapkEpaM MNPOAYKTUBHOCTH W TE€HOMam
CEJIbCKOXO35UCTBEHHBIX JKUBOTHBIX. | EHOMHOE peIaKkTUPOBAHUE y KUBOTHBIX. [IpuMepsl ycrentHoro
MIPUMEHEHHUSI TPAHCTeHE3a U TCHOMHOI'O PEJaKTUPOBAHUS Y JKUBOTHBIX.

B0O3MOXHOCTH W TMEPCHEKTHBBI MCIIONB30BAHUS KJIETOK M KJIETOYHBIX CTPYKTYP Pa3IMYHBIX
TKaHed. Mexanu3m cnusHusl KieTok [lomydyeHue romo, rerepo U CUHKAPUOTHYECKUX THOPHUIIOB.
I'uGpunomel. [Tomyuyenue u npuMeHeHHE MOHOKJIOHAIBHBIX aHTHTEI.

[IpumeHneHnue KyJnbTyp KJIETOK MIJIEKOMUTAIOMUX B HMMYHOOHMOTexHoJOrHH. [IpumeneHue
KYJIbTYp KJIETOK MJICKONHUTAIOIIUX B KIETOYHOW Tepamnuu. KynbTypbl TKaHeil B TPaHCILIAHTOJIOTHH.
[IpumeneHne KynapTyp KIETOK MIICKONUTAIOMIMX B TKaHeBOM wuHxkeHepun. Co3manue OaHKa
TPAHCIUIAHTUPYEMBIX KYJIbTYp TKaHEH.

CtBoiioBeie KIIeTKH. OCOOCHHOCTU CTBOJIOBBIX KJIETOK, CBOMCTBA CTBOJIOBBIX KIJIETOK, THIIBLI
CTBOJIOBBIX KJIETOK. [[pIMEHEHNE CTBOJIOBBIX KJIETOK B OTJICIBHBIX 00JIACTSX MEIUITUHBI.

Peanusanus HaydHoro nmpoekra «I'eHom JenoBekay.

Tema 8. Posib 6MOTEXHOIOTHH B YJIy4IIEeHHH IKOJIOTHYECKON CHTYyallnu

AKTyalbHBIE dKOJIOTHYECKHE MpoOIeMbl. buoTexHomorui kKak crnoco0 BIUSHUS Ha aKTyalbHbBIE
npobnembl  dkosoruu.  OmpenerneHue yCTOWYMBOTO PA3BUTUS W OPraHUYECKOW TPOJYKIIHH.
Copepxanne abbpeBuatypsl ESG. NHaukaTopsl ycTOWYMBOrO pa3BuThs. HalMoHanbHBIE TPOEKTHI U
NepCIEeKTUBBl AanbHeimero BHeApeHus npuHuunoB ESG. Opranuueckas NOpoAyKLUHS - CYTb,
pacripeiesieHue.

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 OMOJIOTMYECKHUX METOJIOB a’pOOHOM M aHa’dpOOHOMH
OYHUCTKHU CTOYHBIX BOJ. [IpuMepsl COBpEMEHHBIX TEXHOJIOTHIA TTOTHON OMOJIOTUYECKON OUNCTKU CTOKOB.
[IpuMeHneHne OMOTEXHOJIOTHYECKUX METOIOB JJISI OYMCTKH Ta30-BO3AYIIHBIX BRIOPOCOB M JErpaaliuu
HePTAHBIX 3arps3HeHuid. CuctemMa OMOKATAIUTHYECKOTO MPOM3BOJCTBA BOJAOpoJa. bumopemenuanus
MIOYB ¥ BOJIOEMOB, 3arpsI3HEHHBIX HEPTHIO U HEPTENPOAYKTAMU, TSKEIBIMU METaNIaMu, FepOUIIuIaMH,
MECTUIIaMUA U JIPYTUMH BBICOKOTOKCHUYHBIMHM COSAMHEHHUSIMH aHTPOTIOTCHHON MPHUPOABI. MeTOo b
60pB6BI C 3arpA3HCHUCM ITJIIACTUKOM. KOMHOCTI/IpOBaHI/Ie, MMUIICBBIX OTXOJ0B H arpooOTXOJ0B.
[Tonyyenune OMOTOIUIMBA W3 OPraHUYECKOro Chipbi. CHcTeMa OMOKATAIUTHYECKOTO IMPOU3BOACTBA
BOJIOpO/Ia

buorunpomerannyprusis W ee TMpeuMyliecTBa Mg TMepepadOTKU KOHKPETHBIX THIIOB
MUHEPAITBEHOTO ChIPbsi. OCHOBHBIE MPOIIECCHI, 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 3Tan pa3BUTHS OMOJOrHYeCKOi HAYKH

OOme mnpencTaBieHUS O HAHOOOBEKTAX M HAHOTEXHOJNOTHAX. lMcropuss BO3HUKHOBEHUS
HAHOTEXHOJIOTMU. bHOMaKpOMOJIEKYJ bl KaK COCTABIIAIOIIAE HaHOMUPA. HaHOTEXHOIOTMY B MEULIMHE
u Owonormu. Hanomarepuansl. buomemunuHckue  HaHomarepuanbl.  HaHOTOKCHKOIOTHA.



Hano6uocencopuka. Hano6momoropsl. HanopoGoTel. HaHOTEXHOMOTMMM Ha OCHOBE BHPYCOB.

HanorexHonornu © OHOMHMETHKA.

Pa3Butue

HAHOOMOTEXHOJIOTHH U

BO3MOKHBIC

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 OreHOYHBIE dopMupyemblie
1/ CEMHHApOB, (dac.) cpencTBa KOMTIICTCHITHH
H MPAKTHYECKUX U Bcero | U3 Hux (MHIUKATOPBI)
71a60paTOPHBIX PAOOT | YacoB | MPaKTHY
eckas
MOATOTO
BKa
1 2 3 4 5 6 7
1| Tema 1. CospemenHnas | CoBpeMeHHAsI V CTHBIH OIK-5 H/IK onrsa
OHMOTEXHOJIOT U, Kak | OMOTEXHOJIOTHs, Kak 2 onpoc,
HayKa u OoTpacih | HAyKa W OTpacib JOKJIa1-
IIPOU3BOJCTBA IIPOU3BOJICTBA Npe3eHTanus
2 | Tema2.BrooGbeKTHI U | BooObEeKTEI u YerHblit OMK-5 MK onmsa
CIIOCOOBI UX | CIIOCOOBI ux 4 ﬂoorﬁ(;(;_ HAK omes2 IAK omxs3
COBEPIIICHCTBOBAHUS COBEPIIICHCTBOBAHUS IpeseHTAIMS
3 Tema3.O0mas OO6mas V CTHBIH ZHII((-S Hﬂg 0}’;"5-1
XapaKTEPUCTHKA XapaKTEPUCTUKA 4 ompoc, VK ons.2 MAK onxss
OHOTEXHOJIOTMUECKHX OHOTEXHOJIOTHUECKH JOKJIa1-
IIPOLIECCOB X MPOLECCOB HPE3CHTALNA
4 | Tema 4. buoungycrpus BuounycTpust VerHbId OIK-5 UJIK onrs
(hepMeHTOB (dhepMeHTOB 4 ormpoc, HJIK onxs.2 M/IK onrss
JOKJIa1d-
MpE3CHTANA
5 | Tema 5. MUKpPOOHOTEXHOIIOT YerHbrit ONK-5 H/IK onrs.1
MuKkpoOHOTEXHOIOTHS us 6 ormpoc, HJIK onxs.2 MJIK onrss
JOKJIaI-
IIPE3CHTALNA
6 OCHOBEI YcrHbii OIIK-5 U/IK onxs.a
Tema 6. OcHOBEI I — 4 orpoc, HIIK onxs2 U1K onkss
OMOTEXHOJIOTUN PACTEHHI . JOKIa-
pacTeHiH NIpE3CHTALN
7 YcTHbIIT OHK-S Hﬂ]( OITK5.1
Tema7. OcHOBEI OCHOBBI omnpoc, UK onks.2 MIIK oniks.a
OMOTEXHOJIOTUHU OHMOTEXHOJIOTUHN 4 TTOKJIA]I-
JKUBOTHBIX JKUBOTHBIX MPE3CHTANS
8 | Tema 8. Poms Ponb OnoTexHOIOTHI V CTHBIH OIK-5 H/IK onrs1
OMOTEXHOJIOTHH B B YIIy4IICHHH 4 ompoc, HJIK omis2 IIK onics3
YITyqIICHUH SKOJIOTUYECKOM JOKJIa-
9KOJIOTUYECKON CUTYall | CUTyallH Hpe3CHTalNA
9 Tenma 9 YcerHblid OIIK-5 UJIK onrs.1
' OIIpoc, HﬂK OITK5.2 Hﬂ[{ O[TK5.3
HaHo?I/IOTeXHOHOI‘I/II/I - OCHOBEL OKIaj-
HOBBIU dTAaIl pa3BUTHUSI 4 Ipe3eHTalusa
OuooruuecKoil Hayku HaHOOHOTEXHOTIOTHH KoHTpoIbHbIe
BOIIPOCHI,
TCCThI




4.3.2. IlepeyeHnb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOAATEIbHOE U3Yy4YeHH e CTYAeHTAMHU
B paMKax camocTositeabHoil padorsl (CPC)

Ne Tema 3ananue ®opmupye NAK
n/ Mas
n KOMIIETeH
us
1. CoBpeMeHHas GHOTEXHOMOMMA, Kak 1. ITogroToBka DOKIa[0B IO TEME OIIK-5 OIIK-5 U/IK onxs.i
2. IToaroToBka K YCTHOMY OIpPOCY
HayKa ¥ OTPaciib POU3BOJCTBA
2. | Buoobbextsl M cnoco6sr  mx | 1. IlOAroTOBKa NOKIANOB IO TEME OIIK-5 OIIK-5 U/IK onxs.i
COBEPIIEHCTBOBAHUS 2. IloAroTOBKA K YCTHOMY OIpPOCY UK ons.2 UJIK onks.3
o | OB pupuen |1 T oo e OISO T
" | OMOTEXHOJOTUYECKUX MPOLIECCOB - Hon Y y onpocy Olks.2 11Ks3
4. | buounnyctpust pepMeHTOB 1. IloaroToBKa AOKIAI0B MO TEME OIIK-5 OIIK-5 H/IK onxs.i
2. TIoArOTOBKA K YCTHOMY OIIPOCY UK onws.2 UAK onixs3
5. | MukpoOHroTexXHOIOTHSA 1. ITonroToBKa JOKIAI0B IO TEME OIIK-5 OIIK-5 U/IK orks.1
2. TIoArOTOBKA K YCTHOMY OIIPOCY UK onws.2 UIK onixs3
1. [ToaroroBka QOKJIaI0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
6. | OcHoBBI OHOTEeXHONOTHH pacTeHuil | 2. [IoAroToBKa K yCTHOMY OIIpOCY NIK onxs.2 UAK onksa
7. OCHOBE 6HOTEXHONOMIH SKHBOTHEX 1. [ToaroroBka QOKJIaI0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
2. TToArOTOBKA K YCTHOMY OIIPOCY UK onws.2 UIK onxsa
8. | HanoBHOTEXHOIOrMH - HOBBIM 5Tan | 1- 1IOATOTOBKa JOKIAI0B IO TEME OIIK-5 OIIK-5 U/IK onks.1
pasBUTHS GHOIOTHYECKOM HAYKH 2. ToaroToBKka K yCTHOMY onpocy MK onxs.2 MIK onxs3
9 PoJib OMOTEXHOJIOTHH B YIIyUIIICHUU ; rgf?;:;;;j?iiﬁ?;f;lzlne OIK-5 22[]15 > Hﬂg;g{;]
" | 9KOJOTHYECKOW CUTYyalluu oﬁpocg p y OrKS.2 11Ks3

4.4. MeTonnueckne yKa3aHHusl M0 OPraHU3ALUHM CAMOCTOSATEIbHOI padoThl CTYIeHTOB
CamocrosTenbHas paboTa CTyI€HTOB MIPeCIeyeT CleAYIOIINe IeH:
®  COBEpILIECHCTBOBaHHE HABBIKOB CaMO00pa30BaTeIbHOM pabOThl KAK OCHOBHOT'O ITYTH MOBBIIIEHUS

YpOBHS 00pa30BaHMS;

® yrayOJieHHE U pacIIMpeHHe 3HAaHUH 110 MPEMETY.
[To nmucuuruimHe «BUOTEXHONOTHS» TPENIAraloTcs CieAyroImue (HOPMbI CaMOCTOSITEIBHON
paloThI:

IPEyCMOTPEHHOT0 paboueil mporpaMmoi;

IMOATOTOBKA K KOHTPOJIBHOMY OITPOCY HA MPAKTHYCCKUX 3aHATUAX

VYryOneHHbI aHaIu3 HayYHO-METOAUYECKOM JINTepaTyphl M U3yUYCHHE YU4eOHOTO MaTepuarna,

IMOATOTOBKA YCTHBIX NJOKJIAI0B C npe3eHTau1/IeI71;
IMOATOTOBKA K TCCTUPOBAHUIO IO OTACIIBHBIM pa3jaciiaM AUCHHUIIINHBL

ITucomennvie pabomwl. ]I caMOCTOSITENBHOIO H3Yy4YEHUS TEM PEKOMEHAYETCSl HCIOJIb30BaTh
OCHOBHYKO H JOIIOJHUTCIIBHYIO JIMTEPATypy, a TaKXKE MHNCTOYHHKH, Haﬁ)ICHHBIe Ipru IMIIOMOIIH
MH(POPMAIIMOHHO-CIIPABOYHBIX U TMOUCKOBBIX. J[JIs1 3aKperyieHuss mMaTtepuaja peKOMEHIYeTcs NeNlaTh
KpaTKHUE KOHCIICKTHI 110 TEMC.

Yemuwuii 0oxnao —3to coobenue 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
OCHOBHBIC ITOJIOKCHHA II0 COOTBGTCTByIOH.[Cﬁ TEMC, BKJHO‘-IaIOH_Ieﬁ HarJIiAHbIC MaTCpUaJIbl (CXCMBI,
Tabuiel, GoTo u T.7.). [To OKOHUaHNM TOKIIaa CTYACHTY 3a/1al0T BONIPOCHI, KaK IPENOAaBaTelb, TaK U
CTYACHTEI, HA KOTOPBIC JOKITAAUYUK JOJIKCH AAaTh UCUHCPIIBIBAIOIIINEC OTBCTHI.

Kpurepun onieHMBaHUS YCTHOTO JOKIIAAA:



- OueHka «OTIMYHOY». B 10KIaae MOTHOCTBIO pacKpbITa T€Ma, MPOaHATU3UPOBAHO COBPEMEHHOE
COCTOSIHME BOIIPOCA; CTYAEHT CBOOOJHO BIaJEeT MaTepuajoM, H3j1araeT ero JIOTMYHO,
MOCJIeIOBATENbHO, JIAKOHUYHO, COOJII0Jasi OCHOBHBIC TMpaBWia KyJIbTypel peun. Jlokman
COIIPOBO’KAAETCS IIPE3eHTALMe, KOTOopasi OTPakaeT OCHOBHBIE IOJIOKEHUS JOKJIAAa, MPEe3eHTaLUs
COCTaBJIeHa TPAMOTHO C COOJIIO/ICHIEM OOLIHNX TPeOOBaHU, MpaBmil LIPU(PTOBOTO 0OHOPMIICHUS, OJaUU
rpaMuecKkoro Marepuaia, HUMEKTCS CCbUIKM Ha NpUBEIECHHbIE (DOTO, PUCYHKH, CXEMBl MU T.1.,
NPUBOAMUTCS CIIMCOK WCIOJNb30BaHHOW muTeparypsl. Ilpu oOcykaeHuu M0KiIaza CTYACHT JaeT
HCUYepIIbIBAIOIINE, ApPT'yMEHTUPOBaHHbIE, KOPPEKTHBIE OTBETHI HAa BOIIPOCHI.

- Ouenka «xopomio». Tema packpeiTa, IPUBEIEHO JOCTATOYHOE KOJMYECTBO MaTepHaia, HO MPH
3TOM MaTepuall B HEAOCTATOUYHOM CTENEHU IMpOoaHaJu3upoBaH aBTOpoM. [Ipe3eHTanus He B MOJHON
CTENIEHH COOTBETCTBYET OO0ImMM TpeOoBaHMsM. OTBETHl CTYyAEHTa HE Ha BCE BOIPOCHI SBISIOTCS
HCUEPIIBIBAOIIMMH U aPT'yMEHTHPOBAHHBIMU.

- OneHka «ylOBJIETBOPUTENILHO». Tema packpbiTa HE IOJIHO, MaTepHall MPHUBEIEH KakK MpOCTas
KOHCTaTalust (akToB, HE MPOAHAIN3UPOBAH, CTYAEHT IIOKa3bIBAeT IIOBEPXHOCTHBIE 3HAHUS.
[Ipe3eHTamysi 9aCTHYHO COOTBETCTBYET YCTAHOBJIIEHHBIM TpeOoBaHusiM. Ilpu oOcyxkaeHnn nokiana
CTY/IEHT HE BCerja JaeT PaBUIIbHbIC, HCUEPIIBIBAIOIINE OTBETHI Ha 3a/1aBa€MbI€ BOIIPOCHI.

- OneHka «HEeyAOBJIETBOPUTEILHO». TemMa JOKIIaaa He pacKphiTa, CKYAHBIH 00beM MpHUBEIESHHBIX
MaTepHualioB; pe3eHTanus oTcyTcTByeT. Ilpn o0cyxkaeHnu 10KIaa CTyIeHT He JaeT OTBEThI WM OHU
HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

Pexomenoayuu no noozomoexe npeseHmayuu.

[IpesenTauuun — crnoco0 MpeACTaBleHUs HHPOpPMAIMKM, COYeTaloIMil B cebe TEKCT,
TMIIEPTEKCTOBBIE CCHUIKHM, KOMIIBIOTEPHYIO aHUMAIMIO, IpaduKH, BUJEO, MY3BbIKY U 3BYKOBOW psij,
KOTOpBIE OPraHU30BaHBI B €IUHYIO cpeny. lIpeseHTamuss MMEEeT CIOXKET, CUEHApUil W CTPYKTYPY,
OpPraHU30BaHHYIO s ynoOHoro BocmpuATus HHpopManuu. OTINYUTENBHOM 0COOEHHOCTHIO
MPE3CHTAINH SIBIIIETCSI €€ MHTEPAaKTUBHOCTB, TO €CTh CO3JaBaeMasi JIsl T0JIb30BaTENIsI BOSMOXKHOCTh
B3aUMOJICHCTBHS Yepe3 SJIEMEHTHI yIIpaBICHUS.

[Ipe3eHTammst Bceraa COCTOMT W3 JIBYX OCHOBHBIX KOMIIOHEHTOB: HH(OpMAIMH, KOTOPYIO
BBICTYMAIOLINI X04eT IOHECTH JI0 ayAUTOPUH, U MaHephl U310xKeHus. HanucanHblil Ha Oymare TeKkcT
nmoMoraeT 0ojiee YeTKO M TOCIIEAOBATENIbHO W3JIOKHUTH MaTepuai. [Ipe3eHTanuu OOBIYHO NENaloT B
PowerPoint, B Impress, nmu6o B Acrobat. XXenarenbHo mpuaepKUBaThCs MPUHIIKIIA: OJUH CITAiI - OIHA
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 CIAi Bl HY’)KHO CTPOUTH 10 MOJIENU: TE3HC -
apryMeHTbI — BbIBOJ. BBIBOZIBI Beerzia JOHKHO OBITh JaHbl SICHO M JIJAKOHMYHO Ha OTAEIBHOM craiize.
[Ipeanocnennuit cmaiin JoKeH conepkarb HHGOpMaIuilo 00 HCMOIb30BAHHBIX HCTOYHUKAX
JUTEpaTyphl, MHTEpHET-pecypcax. [locnequuil cinai MOKET MOBTOPATh TUTYIBHBIN ¢ JOOaBlIeHUEM
¢dpazbl «Cracubo 3a BHUMaHue! »

Ha cnaiiiel 1OKHBI ONIACTH TOJBKO CaMble BaXKHbIE T€3UCHI U IaHHBIE, a TaKXKe rpaduuecKuit
MaTepuai: uarpammbl, pUcyHkH, pororpaduu. Crapaiitech nenarh ciailibl Ha OAHOPOJHOM CBETIIOM
¢doHe c Oosee KOHTPACTHBIM TeKCTOM. KiTtodueBble CI0Ba B MPEJIOKEHUH JTyYIlle BBIICIATH KUPHBIM
mpru(TOM WK IIBETOM.

4.5. IlpuMepHasi TeMaTHKa KYyPCOBBIX padoT (IIP0EKTOB): HE IPEyCMOTPEHbI Y4EOHBIM IIAHOM.

V. YYUEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITIEYEHUE
JUCHUIJINHBI

a) mepevyeHb JUTEPATYPHI

1. buorexnomnorus [Tekcrt]: B 2 u.: yue0. 1 mpakTUKyM IS akajl. OakanaBpuata / pen.: H. B.
3arockuHa, JI. B. Hazapenko. - 2-e usn., uctp. u goi. - M.: FOpaiit, 2018 (25 3k3.)

2. Eroposa T.A. OcnHoBbl 6notexHonoruu [ Tekct]: yue6. mocodue mis ctym. By3oB / T. A.
Eroposa, C. M. Knynoga, E. A. XKusyxuna. - 3-e u3z., crep. - M.: Axkagemus, 2006. - 208 c.:



10.

11.

12.

13.

14.

ui.; 21 cMm. - (Briciiee npodeccnoHaabHOe 00pa3oBaHKe: NeIarornyeckie CreuaibHOCTH). -
bubmuorp.: c. 205-206. - ISBN 5-7695-2808-7 (28 3x3.)

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 ouorexnosnorus/ T. P. SIxkynos, T. X. ®aunzoB. — Kazans:
KI'ABM wum. baymana, 2018. — 280 c. — Tekct: amekTpoHHbIH // 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 u3., crep. — Cankr-IlerepOypr: Jlans,
2021. — 140 c. — ISBN 978-5-8114-6787-7. — Tekct: aneKTpoHHBIH // JIaHb: 3J1IeKTPOHHO-
oubmumoreunas cucrema. — URL: https://e.lanbook.com/book/152444 (nara obparieHus:
17.03.2022). — Pexxum qocTyma: AJis aBTOPH3. MOJIb30BaTeseH.

[lecuos, I'. B. buorexunonorus: yuebno-metoamueckoe nocodue / I'. B. Ilecios, H. H. XXykos.
— Tyna: TTIIY, 2021. — 68 c. — ISBN 978-5-6045162-5-6. — TekcT: anekTpoHHsbIii // Jlans:
aeKTpoHHO-OnbOMoTeynas cucrtema. — 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 goctymna: s
aBTOpU3. MOJIL30BATENECH.

CucTeMbl Opranu3anuy, KOHTPOJIS ¥ YIIPABICHUS OMOTEXHOJIOTHYECKIMHU IPOIIECCaMU U
pou3BoicTBOM: yueOHoe nocodue / E. A. daycr, A. K. Hukudopos, A. B. Komuccapos [u
np.]. — Caparos: Caparosckuii ['AY, 2019 — Yacte 1: HopmupoBaHue OMOTEXHOTOTUYECKHUX
npousBoacts — 2019. — 220 ¢. — ISBN 978-5-91818-602-2. — TekcT: dneKTpoHHBIH //
Jlanb: anexTpoHHO-0MOMMOTEYHas cuctema. — URL: https://e.lanbook.com/book/137493 (nata
obpamienus: 17.03.2022). — Pexxum noctymna: i aBTOpU3. MOJIb30BaTENEH.

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: 1IeKTpOHHO-OnOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/107701 (nata o6pamenus: 17.03.2022). — Pexum noctyna: ans
aBTOPH3. NIOJI30BATEIIEH.

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

Epmumun, A. I1. I'enetnuecku MoanUIMpOBaHHbIE OPTaHU3Mbl U OH00E3011aCHOCTD
[Dnextponnsiii pecypc] / A. I1. Epmumun. - Munck: benapyckas HaByka, 2013. - 171 c. -
Pexxum nocryna: 9bC "Aiibykc". - Heorpanuu. gocrym. - ISBN 978-985-08-1592-7
Opemnn,P.f1. KynbTypa )KUBOTHBIX KJI€TOK [ DnekTpoHHbIH pecypc] / P. 5. dpeurnu. - M:
bunowm. Jlaboparopus 3nanuii, 2013. - 691 ¢ Pexxum nocryna: 9bC "UznatensctBo "Jlanp". -
Heorpanuu. nocrym. - ISBN 978-5-9963-1342-6

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

Medonbes, I'. A. 'eneTrnka ¢ ocHOBamMH OMOTeXHONOTHU: yuyeOHoe mocobue / I'. A. Medonanes.
— Yebokcaper: UI'CXA, 2017. — 118 c. — ISBN 978-5-7677-2605-9. — Texcr:
AJIeKTPOHHBIN // JlaHb: anekTponHo-0uOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/139072 (nara obparmienus: 17.03.2022). — Pexxum gocryma: ais
aBTOPU3. II0JIL30BATEIICH.


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. buotexHnosorus: yuebnoe nocodue / C. A. Akumona, I'. M. ®upcos. — 2-e
n3a. — Boarorpaa: Bonrorpaackuii 'AY, 2018. — 144 c. — TekcT: anekTpoHHbIH // JlaHb:
aneKTpoHHO-OnbMoreynas cucrtema. — URL: https://e.lanbook.com/book/112369 (nara
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. — TexcT: aneKkTpoHHbIi // Jlanb: 31MeKTpoHHO-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: Bonrorpaackuiit [AY, 2015. — 232 ¢. — Tekcr:
AEKTPOHHBIN // JIaHb: anekTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/76630 (nara obparienus: 17.03.2022). — Pexxum gocryna: is
aBTOpU3. MOJIL30BATENECH.

Epmaxkos, B. B. Bupyconorus u 6uorexnonorus: meronnieckue ykasanus / B. B. EpmakoB. —
Camapa: CamI’'AY, 2019. — 25 ¢. — TekcT: 21eKTpoHHBIH // JIaHb: 3J€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-O0NOINOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/147482 (nata obpamenus: 17.03.2022). —
Pexxum nocTyna: i aBTOpHU3. TOJIb30BaTENEH.

BBenenue B 6oTeXHONOTHIO [ DNEKTPOHHBIN pecypc]: yuel. ams By30B 1o Hamp. "buonorus" u
cmexHbIM Harp./ A. W. Herpycos. - OBK. -M.: Akanemus, 2014. - Pexxum nocryna: D43
"bubnunorex". - 20 goctynos. -ISBN 978-5-4468-0345-3

[IpombIIeHHOE TPOU3BOACTBO OMOJIOTHYECKH aKTUBHBIX BEIIECTB: yueOHoe nocodue / A. 1O.
[Ipocekos, O. B. Kpurep, JI. C. dpimuntok, JI. K. Acsaxuna. — Kemeposo: Kem['VY, 2020. — 82
c. — ISBN 978-5-8353-2687-7. — Tekcrt: anekTpoHHbIH // JIaHb: anekTpoHHO-0HOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/162609 (nata obpamienus: 17.03.2022). —
Pexxum nocTyna: uist aBTOpHU3. TOIB30BATENEH.

Kcenodonto b. C. OCHOBBI MUKPOOHOIOTHH M 9KOJOTHYECKONH 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) nepuoguYeCKUe U3TAHUS
«buotexnonorusi», «Mukpobuonorus», «lIpukmamHas OUOXUMHUS U MHUKPOOHOJIOTHS,

«BecTHHK OMOTEXHOIOTHU U (PU3HKO-XUMHUECKoM Onosioruu umeHu 0. A. OBunHHUKOBaY, «3BecTHs

BY30B.

HpI/IKJ'[aI[Haﬂ XHUMMUSA U 6I/IOT€XHOJ'[OFI/I${>>, ((KOMMGpLICCKaf{ OMOTEXHOJIOTHS

B) CIIHCOK aBTOPCKHX METOAHYECKHX Pa3padoTok
CanoBapoBa, B. II. Dx0n0ro-0MOTEXHOIOTUYECKUE OCHOBBI KOHBEPCHUU PACTUTEIHHBIX

cyoctpaToB. yued. mocobue ans ctya. By3oB / B. I1. CanoBaposa; Upkyrckuii roc. yu-1, Hayd. 6-xa. -
2-e u3n., nepepad. u gorn. M. Dueprus, 2006. - 543c. ISBN-598908-001-4 (45 sk3)

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,
coJiep>Karuii pedeparthl U MOJHBIE TEKCTHI Oosiee 12 MITH Hay4HBIX CTaTe U MyOIHKaIui.
http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepHeT Bepcus MeXIyHApPOIHOTO
KypHaia 10 OHOXMMHUHM M OHOXMMHUYECKMM acleKTaM MOJEKYJSIpHOW  Ouosoruw,



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 XUMHUH, MUKPOOHOJIOTHH, UMMYHOJIOTHH, (PU3UOJIOTHH U OMOMEAMIIMHCKUX
ucccaenoanuii. Crtateu B pdf-hopmare.

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/ - CalT 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 - kpynueiimas 6a3a Hay4HbIX JaHHBIX B  00JacTH
onomenuuuHckux Hayk MedLine

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

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 ; 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 «M3narensctBo Jlanby. Aapec mocrtyma http://e.lanbook.com/

OBC «PykonT».. Aapec noctyma 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;
COZICPI)KUT MOMYJISIPHBIC MIPUIOKEHHUS U MHCTPYMEHThI OMOMH(POPMAIIMOHHOTO aHAJIH3A.
https://www.ncbi.nlm.nih.gov/genbank/ — renetndeckas 6a3za nanupix GenBank HarmonansHOTO
neHTpa ouorexnonornyeckoit nuapopmarnuu CIIA (NCBI), koTopas coaepKuT 0011e0CTYIHYIO
AHHOTHPOBAHHYIO KOJUICKIMIO BCEX HYKICOTHUAHBIX MOCIEIOBATEIBHOCTEH, 3aKOJUPOBAHHBIX B
HUX TOCJICIOBATEILHOCTEH OCITKOB.

http://www.boldsystems.org - oGmaunasi ruratopma Ui XpaHEHHsI U aHAJIN3a TeHETHYECKHUX
nanabix o JJHK-mTpuxkoauposanus, paspadoranHas LleHTpoM reHoMukH OmMopazHOOOpas3us
(Kanama). CocTouT M3 YeThIpeX OCHOBHBIX MOJYJIEH: MopTaja IaHHBIX, 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
0a3zaM JTaHHBIX, KACAIOIMXCS CTPOCHHSI TEHOMOB PAa3JIMYHBIX OPTaHU3MOB.
http://www.ddbj.nig.ac.jp/ — Snonckas ©0a3a manueix JIHK DDBJ, kortopas comepxut
MHQOPMAIMIO O HYKJICOTHIHBIX ITOCIEIOBATEIBHOCTAX, 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/
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 Hay4Has 3JeKTpoHHass oubmmoreka «KubdepJleHnHkay.

23. http://molbiol.ru - HeliTpanbHas pycCKOsS3bIYHAS TEPPUTOPHUS UIS TEX, KTO MPOhECCHOHATLHO
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 ctaTby 1 TOKyMEHTHI B OTKPBITHIX HAYYHBIX 0a3ax
nannbix: Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u
Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI
6.1. YueOHo-1a00paTOpHOE 000pPYy/I0BaHUE:

MarepuanbHO-TEXHHUUYECKOE 00ecTIedeHne TUCIUILIMHBI 0a3UpyeTcs Ha CIEAYIOIIUX pecypcax:

- Aynutopus Ans TPOBEACHUS 3aHATHH JIEKIMOHHOTO THIA. AymuTopus 00opynoBaHa:
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 WJUTIOCTPALMHU IO TUCHUIUIMHE «BHOTeXHOIOTH»:
IIPE3EHTALHH.

- Ayautopus s TIPOBEACHUS 3aHITUH TNPAKTHUECKOTO THIA. AyIuTopHs 000pyaoBaHa:
cneyuanusupogannol (yueOHON) mebenvio W 000PYHAOBAHA MEXHUUECKUMU Cpeocmeamu 00yYeHUs.:
ITpoexTop Epson EB-X03, Dxpan ScreenMedia, Jlocka aymuTopHas MenoBasi, MarHuTHasi, Jlaboparopust
opranndeckoi xumuu - Illkad BeITsDKHON AD-221"- 2 mt., Xumuueckuii mkad (cremrax) -1 mr.,
JlaGopatopHblil cTOJN ¢ BBIKATHBIMU TyMOaMu — 5 1T., XOI0IWIbHUK «MHUHCK» - 2IIT., Annapar Juist
BEPTUKAIBHOTO 3J1ekTpodopesa — 1 mr., Bakyymusiit ucnapurens PBO-64 — 1 ., Bonemerp BY-15 —
1 mr., esunterparop Y/-20 — 1 mrT., I3MepuTenb HOHHBIX CONPOTUBICHUH (MMIleqanca) - 1 miT.,
HcTounuk nutanus ams snextpodopesa "Iabd" — 1 mr., Ociuiorpad yHUBEpcaTbHBINA ABYXJIy4eBON
C-55 — 1 mrt., Tepmoctat TC-80 — 1 mrt., Hentpudpyra MIIB-310 — 1 mr., Bechl ananmutnaeckue HR-
200 — 1 mr., Becel naboparopusle OHAUS — 2 mr., pedpaxtomerp MPD 454b2M — 1 mir.,
pedpakromerp YPII — 1 mr., porosnekrpokamopumerp KF 77 — lmr., uenrpudyra nabopatopHas
OIIK-8 — 1 mt., nentpudyra nadop-s1, MeaunuH-s1, HactonbHas LIJIn 16 ¢ Mukponpouec-Hoi cucTeMoi
yopasia — 1 mr., cnekrpodoromerp CD-2000, pepmentep Minifors Speco OGakrepuanbHbid — 11IT.,
tepmoctat WB4MS Boanblif /¢ mepememmBanuem/ - 1 mr., tepmoctar TC-1/80 CITY — 1 mmr.,
CIy’)KalllUMU U1 TIPEJCTABICHUS Y4eOHOH WHGpOpManuy OOJBIIOW ayTUTOPHH IO JAUCIUTLINHE
«buoTexHoIOT Y.

e Ayaurtopusi AJi1 NPOBEACHUS 3aHATUN MPAKTUUYECKOrO THUMA. AyAUTOpUs OOOpYyIOBaHA:
crienuanu3upoBanHon (yueOHoI) meOenbio Ha 12 MOCagOYHBIX MECT; 00OpYAOBaHA TEXHHUUYECKUMHU
cpenctBamu o0yuenus: [Ipoextop Epson EB-X03, Dkpan ScreenMedia, Jlocka ayauTopHas MenoBas,
maruuTHas, Jlaboparopust opran xumuu - lllkad BeITSDKHONM AD-221"- 2 mr., Xumudeckuil mkad
(cremnax) -1 wTt., JlabopaTopHBI CTOJ ¢ BBIKATHBIMUA TyMOamMu — 5 mT., XOMOAMIBHUK «MHUHCK» -
2mT., Anmapar Ais BepTHUKaJIbHOTO 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., Mcrounuk murtanus it snextpodopesa "Onbpd" — 1 mr., Ocmmiorpad
yHHUBepcalbHbIN nByxiy4deBoit C-55 — 1 mr., Tepmocratr TC-80 — 1 m., Llenrpudyra K-24 — 1 mr.,
Lentpudyra MIIB-310 — 1 mr. coyxamumu Ui IpeAcTaBieHuss yueOHOH nHpopManuu OO0k
ayJAUTOPHUH TI0 TUCIHUILTHHE «BHOTEXHOIOTHS.

- Kowmmbiorepuslii kiacc (ydueOHas ayAuTOpHs) A TPYNIOBBIX M HMHIUBHIYaJIbHBIX
KOHCYJIbTAIlMH, TEKYIIEro KOHTPOJIS U IMPOMEXYTOUHON aTTeCTalluU, OPraHU3alluu CaMOCTOSITEIbHON
paboTel. Aynuropus oO0OpyIOBaHA: CHENHATU3UPOBAHHON (y4eOHOI) mebenpto Ha 20 MOCaIOYHBIX
MECT, JOCKOM MEJIOBOH; 00OpyqOoBaHA TEXHHUYECKUMHU cpeacTBaMu oOydeHus: CHUCTEMHBIA OJIOK



PentiumG850, Monutop BenQ G252HDA-1 mt.; Cuctemusiii 6mokAthlon 2 X2 250, Morutop BenQ
G252HDA — 8 mit.; Cuctemusrii 6510k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mt.; MoHOOI0K
IRU T2105P — 2 mr.; Cuctemnsiii 610k Pentium G3250, Monutop BenQG955 — 1 mt.; CucreMHbIii
osok Pentium G3250, Mounutop BenQ GL2250 — 1 mr.; Cucremnusiii 610k Pentium G3250, Monutop
Samsung T200 HD — 1 mr.; Cucremusriii 610k Pentium G3250, Mouutop Samsung T190N — 1 mmir.;
Cucremnsrii 6710k Pentium G3250, Monutop Samsung 740N — 1 m.; ITpoekTop BenQ MX503; sxpan
ScreenVtdiaEcot. C HeorpanumueHHBIM JOCTYOM K ceTH VHTepHeT m olecrmeyeHHeM J0CTyla B
ANEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEly OpraHU3aIUH.

-JlaGoparopust OMOXMMHM ©  OHOTEXHOJOrMH. XpomaTorpad IKUIKOCTHBIA MHUKPOKOJIOHOYHBIH
"Munuxpom-6"; Hanodoromerp Pearl - lmr; ®depmentep Minifors Speco OakTepuanbHbIA- 11T,
CITy>KaIllUMU JIJIs1 IPECTABICHUS yaeOHOM nH(OpMAIIUU TI0 TUCIUIUTNHE «BHOTEeXHOIOTHS
-[lomemmenust Uit XpaHeHUS U NPOPUIAKTHYECKOrO OOCIyXHBaHHsI y4eOHOro 0oOOpyHOBaHUS.
AynuTopust 000pyI0BaHa: CIIEHUAIN3UPOBAHHON MeOEeIbIo Ha 8 TI0CAI0UHBIX MECT; BBHITS)KHOM 1mIKad
— lurr., JJamunapusiii mkad — 2 wr., Tepmoctat TC-80 — 2 mit., JIabopaTopHBbIi CTON METaNTUYECKUI
— 3 ., JIJabopaTopHBIil CTOJ C PE3MHOBOW MOBEPXHOCTHIO — 2 IT., XOJIOAWIBHUK «ATIaHT» — 11T,
Mukpockorn MOHOKYJISIpHBIM — 8 mut, Mukpockon "buonam"-1 wr., Crepunusarop naposoit BK-75 I1T
"T3MOMU" — lurr., [Tunerka aBromaruueckas Jlennumner 0,5-10 m"-1 mwr., [lunerka-go3atop"-1 mir.,
Muxkpockon Levenhuk D870T tpunokymsap"-1 mr., IIpoekrop Osepxen'-1 mr., IIpoexkrtop View
Sonic"-1 mrr., [Ipoekrop View Sonic"-1 mr., Hoyroyk Lenovo"-2 ., [Ipuntep Brother -1 mr.,
[IpunTep Canon -1 mr.

6.2. IlporpammMHoe o0ecnieueHune

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

Kaspersky Endpoint Security mis 6usneca - Crangaptabiid Russian Edition. 250-499. ®opyc
KonTpaxt Ne04-114-16 ot 14n056pst 2016r KES. Cuer NePCI(3-000147 u AKT ot 23H0s10pst 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
JIunensum Microsoft 41059241.

Office 365 mpodeccronanbhblii TWIIOC i ydanmxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

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

VIl. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

Jnst ocBOeHUS TUCHUIUIMHBI «buorexHojorus» MPUMEHSIOTCS CIEAyIome 00pa3oBaTeIbHBIE
TEXHOJIOTHUH.

- Unppopmayuonnas nexyus. JIeKius — 3T0 C:KaTOE U3II0KEHUE OCHOBHBIX HAYYHBIX (DAaKTOB, UTO
SIBJISIETCS] 6301 7151 aHAIM3a PaCCyKIEHUMN, OTICHOK.

- Jlexyus-eusyanuzayus. Y9UT CTYJACHTOB MPE0oOPa30BBIBATh YCTHYIO U MUCEMEHHYIO HHPOPMAITUIO
B BU3YaJIbHYIO (hOpMYy, 4TO (POPMHUPYET Y HUX IPOHECCHOHATBHOE MBIIIJICHHUE 3a CYET CUCTEMATHU3AINH
W BBIICTICHUST HamOOJee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB COJIEpKaHUs OOydeHus. 3amada
MpernojaBaTesis UCIOIb30BaTh TaKue (POPMbI HATIISITHOCTH, KOTOPHIE HA TOJIHKO TOMOJHSIOT CIOBECHYIO
uHpOpMALIMIO, HO W CaMH SBJISIIOTCS HOCUTENSIMH HWHpoOpMaluu (CXeMbl, PUCYHKH, CIaibI-



MPE3EHTALNH, U T.I1.). DTOT BUJI JIEKLIUH HUCTOIb3YETCSl HA dTalle BBEICHUS CTYJACHTOB B HOBBIM pa3zel,
TEMY AUCLUIUINHBI.

- [Ipobnemnas nexyus. B otnudme oT coaepkanusi HHOOPMAIIMOHHOM JICKITUU, KOTOPOE
[IpEeAJIaraeTcs MpernoJaBaTesieM B BUJIE U3BECTHOTO, ITOJUIEKAILETrO JIUIIb 3alIOMUHAHUIO MaTepuania, Ha
MpOOJIEMHON JIEKIIMM HOBOE 3HAHHME BBOAMTCA KaK HEW3BecTHOe it oOydaromuxcs. [IpoGremHas
JIEKUMs Ha4yMHAeTCs C BOIPOCOB, C MOCTAHOBKU MPOOJIEMbI, KOTOPYIO B XOJ€ U3JIOKEHUS MaTepuaia
HeoOxomuMo pemuTh. JIeKnus CTpoUTCSs TakuM O0pa3oM, dYTO TMO3HAHUS OOydaromerocs
MpUOIIKAIOTCST K MOMCKOBOM, HCCIIEAOBATEIbCKOM AEATEeIbHOCTU. 371eCh YYacTBYIOT MBILUICHUE
00y4aroIIerocs ¥ ero TMYHOCTHOE OTHOIICHHE K YCBAMBAEMOMY MaTepHAIy.

- Jlexyus-6eceda. IlpennonaraeT HEMOCPEICTBEHHBIM KOHTAKT IpENoAaBaTelisi C ayIuTOpHUEH.
[IpeumytiecTBO JNEeKIMU-OECEIbl COCTOUT B TOM, YTO OHA MO3BOJISICT IPUBJIEKATh BHUMAHUE CTYJEHTOB
K Haumbojiee Ba)KHBIM BOIPOCAM TEMbI, OINPEACNATh COJEpPKaHWE M TEMIl H3JIOKEHHUs y4eOHOro
MaTepuaia ¢ yaeToM 0COOEHHOCTEH CTYICHTOB.

- [Ipakmuyeckue 3anamus — 3TO 3aHATUE, NPOBOJAMMOE MOJ PYKOBOJCTBOM IpENoOAaBaTels B
y4eOHOW ayJUTOPUH, HANPABICHHOE HA YIIIyOJICHHE HAYYHO-TCOPCTHYCCKHX 3HAHWA W OBJIAJICHUE
OTpeIeIEHHbIMA METO/JaMU CaMOCTOATEIbHOM paboThl, KOTOpOoe (HOPMUPYET MPAKTUUECKHE YMEHUS.
Onnol u3 GopM MPAKTUIECKUX 3aHATHH B By3€ SBISICTCS CEMUHAP.

- Cemunap-uccnedosanue. TeXHONOTHS TPOBEACHUS TAKOTO CEMHHAPA MOXKET ObITh Pa3IMYHOM, B
3aBUCUMOCTH OT TOT'O, KAKOM METOJ| 3aJIOKEH B €r0 OCHOBY. B paMkax aucuuiuinabl « buotexnonorus»
MIPOBOAMUTCS CEMUHAP C MOJITOTOBKOM M 3aciyllMBaHHEM pedepaToB MO aKTyalbHBIM IMpoOieMaM
TEOPHUH U MPAKTUKHU C TTOCIETYIOIIUM UX O0CYKICHUEM.

- Camocmosamenvras paboma cmyoenmog (cM. 1m.4.4).

- Jlucmanyuonnsvie obpazosamenvhvie mexuonocuu. 11on TUCTaHIIMOHHBIMU 00pa30BaTEIbLHBIMU
TEXHOJIOTUSIMU  TOHMMAIOTCSI  00pa3oBaTelbHbIE TEXHOJOTHH, pealu3yeMble B OCHOBHOM C
MPUMEHEHUEM UH(POPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CETEH

= KeiicoBas TeXHOJOTHS — (opMa AUCTAHIIMOHHOTO OOyUEHUs, OCHOBaHHAs Ha MPEIOCTaBICHUU
oOy4Jarorumcst ”HOOPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB B BUJIE CIICIIMAIM3UPOBAHHBIX HAOOPOB
y4e0OHO-METOIUYECKIX KOMIUIEKCOB C HCIOJIb30BaHUEM Pa3NUYHBIX BUIOB HOCHUTENEH WMHMOpManuu
(xeiicoB);

" HMHTEPHET-TEXHOJOTHs — CHoco0 IUCTAaHIIMOHHOW Tepenayd WHGOpMAaIMHh, OCHOBAaHHBIA Ha
WCIIOIB30BaHUM TJOOANBHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETeH Jig OOecredyeHus JOCTyIa
oOyuaronuxcsi K ”HPOpPMAIIMOHHBIM 00pa30BaTeNbHBIM pecypcaM U At JOPMUPOBAHHUS COBOKYITHOCTH
METOJAMYECKUX, OPTaHU3AIMOHHBIX, TEXHUYECKUX U TPOTrPAMMHBIX CPEJICTB peaanu3alliu 1 yIpaBIeHuUs
y4eOHBIM TMPOILIECCOM HE3aBHUCHUMO OT MeCTa HaXOXJIeHUs ero cyonekToB. Mcmonb3yercs
OopasosarenbHbii moptan UT'Y - educa.isu.ru.

VIiIl. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIHEI'O KOHTPOJIA U
MMPOMEXXYTOYHOM ATTECTAIIIA

s BXOOHOrO KOHTPOJIA OLICHKH YPOBHS 3HAHUM CTYAEHTOB HCIIOJIB3YKOTCS IO OCHOBHBIM
paszzienaM OMOXMMUU, IUTOJIOTMH, TEHETUKH U MOJIEKYJIIPHON OMOJIOTHH.
Ol(eHollele mamepudilbl mexKyuieco KOHmpaoJiia
OueHouyHble MaTepuaiabl TEKYIIEro KOHTpoJds ¢opMmupyiorcs B coorBerctBuu ¢ JIHA
yHuUBepcuTeTa. B pamkax IUCHMIUIMHBI «BHOTEXHONOTHS» MCHONB3YIOTCS clenyromue (opMbl
TEKYILEro KOHTPOJIS:
® YCTHBIH OIIPOC;
e  3aIWTa JOKJIAJO0B;
® KOHTPOJIb CAMOCTOSITEIbHON pabOTHI.
e Tectsl
DOH/I OLICHOYHBIX CPEJICTB BKIIIOYACT!




® [epeueHb

e TecTrl

KOHTPOJIbHBIE BOIIPOCHI;

TEM AOKJIaJd0B,

BOIPOCHI 11 camocTosiTenbHOro uzydenus (CPC);

Ha3naueHue OIICHOYHBIX CPENCTB: BBIABUTH copMupoBaHHOCTh KommereHiuu OIIK-5.
CryneHThl, HE BBIIOJHUBIIME 3aJaHHUS TEKYLIETO KOHTPOJIA WM IOJYyYMBUIME 33 HUX OLEHKY «HE
YIIOBJIETBOPUTEIBHO», /O MPOMEXKYTOUHOM aTTecTallMd He JONYCKAloTCs, MoKa He OyayT
JIMKBUJIMPOBAHBI BCE 3a10JDKEHHOCTH.
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BOHpOCBI AJIA TIPOBEACHUSA BXOAHOT0 KOHTPOJIA
KakoBa xumudeckasi npupoaa (HEepMEHTOB, M KAKOBBI OTIUYHS UX OT HEOPTaHMYECKHX
KaTaJIu3aTopoB?
Yem oOycrnopneHa cnemupuIHOCTh GepMeHToB? Kakoe OMOJIOrMYeckoe 3HaueHUE OHa
umeert?
[Tepeuncnure hakTOpPbI, BIUSIONIAE HA CKOPOCTH (DEPMEHTATUBHON PEAKIIHH.
Kak MoxHO 00HapYX UTh MpUCYTCTBUE (hepMEHTa B OMOJIOTHYECKOM MaTepuae?
KakoB npuHIUN onpeieieHust aKTHBHOCTH ()epMEHTOB?
KakoBo crpoenune JIHK u PHK?
Urto Takoe reHbi?
UYrto Takoe peruiMKauus U Kakoi NpUHIIMI JIEKUT B OCHOBE JJAHHOT'O Ipouecca?
Kakum 06pa3oM U T/1e 0CyIIeCTBISIOTCS IPOIECCHl TPAHCKPHUIIIIUU U TPAHCIISIIAH?
Kak M0xHO 0xapakTepu30BaTh TeHETUYECKUHN KOJ1?
UTto Takoe cTOn-KOAOHBI?
HazoBute xomnonenTs! Hykiaeotuaos JJHK
BriGepute HyKII€OTHIBI, BXOSAIINE B cocTaB MoJieKyiisl PHK
CxozcTBa M pa3nyus MeTaboIM3Ma PA3IUUHBIX OPraHU3MOB
Amnanu3 ypoBHei skcnpeccun 6eka
[I[P-anann3 1uist MOATBEPKAECHUS CTPYKTYPbI BCTABKH F'€HETUYECKON MIOCIEA0BATEIIBHOCTH
MCTOI[BI CCKBCHUPOBAHUA U METOABI O6pa6OTKI/I JaHHBIX CCKBCHUPOBAHUAA,

Bonpocs! Aj1s1 NpOBeACHUS TEKYILIEr0 KOHTPOJIA
UYro Takoe GMOTEXHOJIOTUS U KaKOBBI €€ 11eaun?
Kaxue Hayku BHecM GOJbIION BKIIAJ B pa3BUTHE OMOTEXHOJIOTUU?
[lepeuncante OCHOBHBIE TaNbl PA3BUTUS OMOTEXHOJIOTHH.
OxapakTepu3yiTe ppIHOK OMOTEXHOJIOTHYECKOM MpoAyKIuu B Poccuu u B mupe
Ponp OM09KOHOMUKH B 00€CIIEYeHUH YCTOHYHUBOTO Pa3BUTHS
[Tpon3BOCTBO KAKUX MPOJYKTOB OMOTEXHOJIOTHUU OCYIIECTBISIETCS C UCIIOIB30BaHUEM
MHUKpPOOHOJIOIMYECKOT0 CUHTE3a?
Ponp mocTpoeHus pa3uYHbIX METa00IMYECKHX MO/ OPraHu3MOB B COBPEMEHHON
OMOWH)XKCHEPUH U CUHTETUYECKON OMOTIOTHI
Ha3zoBute MeTo1b1, HCHOIB3yEMBbIE AJIS OTYUYEHUS! TEHETUYECKH MOAU(DUITMPOBAHHBIX
OpraHU3MOB
MeTob! 6a30BbIX J1TAOOPATOPHBIX UCCIETOBAHNIN B 00JACTH TeHETUYECKON MOAN(DUKAITIH
MPOMBIIIJICHHBIX MUKPOOPTaHU3MOB
Yro Takoe MHTEHCUBHBIE TeXHOIOrMK? [IpuBeanTe npuMepsl.
PacckaxuTe 0 MpOPBIBHBIX TEXHOJIOTUAX M UX IPEUMYIIECTBAX 10 CPABHEHUIO C
JPYTUMU BUJIAMHU TEXHOJIOTUM.
[Iepeuncinre OTIIMYNS MEXKTy SKCTEHCUBHBIMU U MHTEHCHBHBIMU
BBICOKUMH OMOTEXHOJIOTUSIMH.
OxapakTepu3yiTe OCHOBHBIE BUbI OOBEKTOB, UCIOIb3yEMbIE B OMOTEXHOJIOTHH.
O6pa3oBaHue KaKuX OMOTEXHOJIOTHYECKUX MPOAYKTOB MPOUCXOAUT C UCIIOIH30BAHUEM
OakTepuii?
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[TpuBeauTe MpUMEpHI MPOIYKTOB TPUOHOTO MPOUCXOKICHUS, MTOTYyIaeMbIX METOJAMHU
OMOTEXHOJIOTHH

Kaxkue npoaykTbl MOKHO MOJIy4aTh HA OCHOBE JIUIIATHUKOB?

[lepeuncnure BO3MOKHOCTH HCIIOIB30BAHUS KJIETOK BBICIINX PACTCHHI B
OMOTEXHOJIOTHH

Pacckaxxute 0 mpoaykTax OMOTEXHOJIOTHH, TOTy4aeMBbIX U3 KYJIbTYp KJIETOK U TKaHeH
BBICIIMX PACTECHUMN.

Jljig Kakux 1enei uCrob3yIoT KyJIbTYpPbl KJIETOK KUBOTHBIX?

CoBpeMeHHBIE METOIbI, IPUMEHSIEMbIC B OMOTEXHOJIOTUHU

KoHncTpynpoBanue npoMbIIUIEHHBIX IITAMMOB MUKPOOPTaHU3MOB.

['eHeTnveckoe KOHCTpyUpoBaHue in Vivo.

I'eneTrueckoe KOHCTPYHUpOBaHHeE iN Vitro.

OCHOBHBIE JTOCTIKCHUS TCHETHYECKOW MHKCHEPUH MUKPOOPTaHU3MOB, PACTCHUI U
KUBOTHBIX

Uro Takoe reHHbIe OAHKHU U UX MpeAHa3HauYeHuEe?

Kaxkue coenrHeHuUst UCTIONIB3YIOT B KAY€CTBE KPUOIIPOTEKTOPOB?

OCHOBHBIE IPUHIIMITBI KYITUBUPOBAHUS OMOIOTHYECKUX OOBEKTOB B Ta0OPATOPHBIX
YCIIOBHSIX M B TIPOMBIIIUIEHHBIX YCIIOBHSIX.

[ToaroroBka GmMoMOrHYecKuX 0OBEKTOB AJIsI OMOTEXHOJIOTHUYECKOrO IPOU3BOACTBA.
OcHoBHBIE TpeOOBaHHS K MUKPOOPTraHU3MaM U MUKPOOHBIM COOOIIECTBAM, UCIIONIb3yEMbIM
B OMOTEXHOJIOTHUSIX

Crpareruu cOBpeMEHHOTO KOHCTPYUPOBAHUSI ITAMMa-TIPOYIICHTA

[TonOop nuTaTeNbHBIX CPel ISl ONTUMHU3AIMN OMOTEXHOJIOTHYECKOTO IIpoliecca.
[TonGop pU3HKO-XMMHUYECKUX YCIOBUN U1 ONTUMH3AIUN OMOTEXHOIOTUYECKOTO
nporecca

CucreMbl MOATOTOBKH U OYUCTKU BO3/TyXa, TEIUIO0OMEHa, epEeMEIINBAHNS U adPalllH,
TIEHOTAIICHUsI, CTEPUIIN3AIIUU, KOHTPOJIS U YIIPABIICHUS

buopeakTopsl nepuoAMYEcKOro U HEMPEPHIBHOTO 1EUCTBUSI.

Cnoco0Ob! KyJIbTUBUPOBAHUS OMOJIOTHYECKUX O0OBEKTOB

CoBpeMeHHbBIE METO/Ibl OUUCTKH LEIEBBIX TPOTYKTOB.

[Tyt Mmomudukanmu 1 METOIbI CTAOMITN3AIMH 1I€JIEBOTO MPOIYKTA.

Oco0eHHOCTH JTaOPaTOPHOTO M MPOMBIIIIIEHHOTO PETIIaMEHTa;

buortexHonornueckoe mMpon3BOACTBO MEPBUUHBIX META0OIUTOB Ha IPUMEPE
AMUHOKHCIIOT.

buoTtexHonornueckas cxema mpou3BOJCTBAa MUKPOOHOTO Oenka
buorexHonornyeckoe mpou3BoICTBO BTOPUYHBIX METAOOIUTOB Ha MPUMEPE
aHTHOUOTHKOB.

HoBbie MeTo1bI OTydeHHS BAKIIHH.

[TonydeHnne GMOTOMITNBA U3 €KETOTHO BO30OHOBIISIEMOTO ChIPhS

buorexHonorus 6MOIOTUYECKH aKTUBHBIX BEIIIECTB

bakTtepuodaru u ux npuMeHeHre B aHTHOAKTepUAIbHON Tepanuu

Kaxkue TpeboBanus IpeabsIBISIOTCS K MPOU3BOJICTBEHHOMY IITAMMY MUKPOOpPTaHHW3Ma-
cuMOuoHTa?

OxapakTepHu3yiTe UCIIOIb30BaHNE UMMOOMIN30BAHHBIX (DEPMEHTOB B OpraHU4YECKOM
CUHTE3€, MPUBEIUTE CXEMY KOHKPETHOIO IpUMepa.

Kak ocymiecTBasitoT KOHCTPYHPOBAHHE UCKYCCTBEHHBIX MOTU(EPMEHTHBIX CHCTEM.
YKakuTe OCHOBHBIC HANPaBIECHUS MCIOIH30BAaHUS HMMOOMIN30BAaHHBIX (DEPMEHTOB B
MEIHUIIMHCKON MTPaKTUKE

Kakue ocHOBHBIE METO/IbI TOTYyUYEHUS TPAHCTEHHBIX PACTEHUH CYIIECTBYIOT?

Kaxoit mporiecc onpenensier GopMUpOBaHHE KAJUTyCHOW TKAHU PACTCHHI?

Kakwue ycnoBus He0OXO0IUMBI JUISI TEPEX0/1a PACTUTEIBHBIX KJIETOK K MOpdorenesy?
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Kakue nmpeumyiiecTBa XapakTepHBI 111 METOAA KIIOHATBHOTO MUKPOPa3MHOKEHUS 110
CPaBHEHHUIO C TPAIUIIMOHHBIMU METOJAAMH Pa3MHOKEHHUS PACTEHUN?

Ha3zoBute ciocoObl CIIMSHUS MPOTOIIACTOB

KaxoBbl 0COOEHHOCTH KYJIBTYPhl dKUBOTHBIX KJIIETOK U OCOOEHHOCTH OpraHHON
KYJIBTYpBHI.

Kak nony4aror MeXBUI0BbIE XUMEPHI?

OxapakTepu3yiTe IpOoLECC MOTYYEHHUs] MOHOKJIOHAJIbHBIX aHTUTEI

Kak ocyiiecTBasitoT KJIOHUPOBAHUE KUBOTHBIX ?

Kak mpou3BosT oriog0TBOpeHue iN VItro u TpaHCIUIaHTALKI0 SMOPHOHOB?
KakoBbI MpUHITUIIBI TKAHEBOM MHKEHEPUU?

Kakue MeToabl UCIIONB3YIOTCS B CO3/IaHUHM UCKYCCTBEHHBIX OPraHOB?

VYKaKuTe MepcreKTUBbI CO3JaHusI OMOCEHCOPOB, UX OCHOBHbBIE XapaKTEPUCTUKU U
CIOCOOBI TIOTY4EHUSI.

Kakumu npuHIMnamMu pyKoBOACTBYIOTCS MPU CO3/1aHUU UCKYCCTBEHHBIX
OMOCOBMECTHMBIX MaTEPHATIOB?

[TpuHIMIIBI ¥ TOAXOABI 1711 OYMCTKHU Ta30-BO3YIITHBIX BEIOPOCOB.

HoBbie moxoapl K OYMCTKE CTOYHBIX BOT

CoBpeMeHHOE COCTOSIHHE B 00JIACTH MUKPOOMOJIOTHYECKIX METO/IOB MOBBIIIICHUS
He(TEOTIauH U BBIICTICHHUS METAJUIOB U3 HU3KOKOHIICHTPUPOBAHHBIX PY/I.
buonoruueckas ouncTka MouBHI OT HEPTH U HEYTENPOIYKTOB

buorepOUIIBI: PUHITUIIBI TOJTYYSHUS U TIPUMEHEHUS

buoynobopenus: xapakTepucTHKa, MPUHIUIIBI TOJIYYeHUS U IPUMEHEHUS
[lonyuenue 6uorasza

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

Kakue 3ak0HBI, TOCTAaHOBIICHHUS TPABUTENHCTBA U IPYT'He HOPMATUBHO-TIPABOBHIE AKThHI
npuHATH B Poccuu B 0071aCTH OMOTEXHOJIOTHH, T€HHO-UHXEHEPHOU JIeSATEIbHOCTH U
6uobezonacHocTn?

buomenunuHcKkre HaHOMATEPHAIIBI.

HanoTtexHonornnu Ha OCHOBE BUPYCOB.

buonorunueckas 6€30macHOCTh HAHOKOHCTPYKIIUNA U HAHOTEXHOJIOTUH.

Ilepeuenv mem ycmuuplx 00K1a006- npe3eHmayuii

CoBpeMeHHbBIE METO/IbI CO3/ITaHUS U YCOBEPIIEHCTBOBAHUSI MIPOMBIIIJICHHBIX ITAMMOB
MHUKPOOPTraHU3MOB

['eneTnveckas MHKEHEPHUST MUKPOOPTAaHHU3MOB.

[TpoGieMb! 1 TePCIEKTUBBI UCIIOJIB30BAHUS TEHETUUECKU MOIU(DUIIUPOBAHHBIX
CEIBbCKOXO35IMCTBEHHBIX PACTEHUN U JKUBOTHBIX

CoBpeMeHHas amnmnapaTypa AJi TPOMBIIUIEHHOTO KYJIbTUBHUPOBAHUS KJIETOK, KOHTPOJIS U
yIpaBJIeHUs TpoieccoM (hepMeHTaIUH

XapakTepucTika  cmoco0OB  KyJIbTHBHUPOBAaHUS  a’dpOOHBIX W aHA’POOHBIX
MUKPOOPTaHU3MOB

Oco0eHHOCTH KYJIbTUBHPOBAHUS PACTUTEIBHBIX U JKUBOTHBIX KIETOK

CpaBHHTENbHASI XapaKTEPUCTUKA MUTATEIIBHBIX CPEJ] M YCIIOBUHN KYJIbTUBUPOBAHUS
MHUKPOOPTraHU3MOB U KYJIBTYpP KJIETOK.

[IpuHIMIIBI COCTaBIICHHSI PELETITYPHI TUTATEIBHBIX CPE 1T OMOOOHEKTOB
CoBpeMeHHbIE METO/IbI BBIICJICHUSI U OYUCTKHU LEIEBBIX MPOTYKTOB

Addunnas xpomarorpadus u ee UCIOIb30BaHUE B

OMOTEXHOJIOTHYECKOM TMPOU3BOJICTBE

[TepcneKTMBHOCTh MPUMEHEHHSI MEMOPAHHBIX TEXHOJIOTHH B OMOTEXHOJIOTHIECKOM
MIPOU3BOJICTBE
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Cymika 6MOTEeXHOJIOTHYECKUX MTPOTYKTOB

OCHOBHBIE HalpaBJICHUs] BHEIPEHUSI ONOTEXHOJIOTUH B MUIIEBOM MPOMBIIIIEHHOCTH.
buoTtexHonornueckre METo/ bl MOJIyYE€HUsI HOBBIX BaKIMHHBIX PENapaToB.
Posib 6GMOTEXHOIOrUN B 3aILUTE U 0310POBIEHUH OHOChEepbl
[Tonydenue 6uoTOMIINBA

Oco0eHHOCTH CTBOJIOBBIX KJIETOK U UX IPUMEHEHHE

MeTo/1bI COBPEMEHHON OMOTEXHOJIIOTUH B KOPMOITPOU3BOICTBE.
CoBpeMeHHbIe OHOIpenapaTsl 3alIUThl paCTEHUH.
buorexHonoruu, npuMeHseMble sl 000ralieHus TOPHBIX OPOJ] B METAJUTYPrUH.
ITomyyeHne MUKPOOHBIX MpenapaToB — yAOOPEHU MOYB, CTUMYJISTOPOB U PETYIIATOPOB
pocTa pacTeHHI
buorexHonOrnuecKre NpoLEeCcCsl NOJy4YEHUSI OPraHUYECKUX KUCIIOT
bakrepuanbHOe OKUCIIEHUE CYIb(UIHBIX MUHEPAIIOB
buotexHonorus HOBbIX MaTepuasioB. Pa3zpyiiaemble OMOMIACTUKH
Bbakreprodaru u ux UCMoOIB30BaHNE B ONOTEXHOJIOTHH.
buorexHonornueckoe Npon3BoACTBO aMUHOKHCIIOT.
Knaccudukanuss aHTHOMOTHYECKUX BEIIECTB. BHOTEXHOIOTHUECKUE CXEMBI MOITYYeHHS
aHTHOUOTHKOB.
TOTUIOTEHTHOCTH PACTUTENBHBIX KJIETOK. KiIOHaIbHOE MUKPOPA3MHOKEHUE PACTEHUN U
ero Kjaccuduxanus.
Co3zaHne HCKYCCTBEHHBIX aCCOLMAMI KIJIETOK BBICIIUX PACTEHUI ¢ MUKPOOPTraHU3MaMHU
KaK crioco0 MoIu(pUKaIMKU PACTUTEIbHON KIETKH.
[TpomBITIIICHHBIE TPOIECCHI ¢ UCTIOIB30BaHUEM HMMOOMIN30BAaHHBIX (DEPMEHTOB U
KJIETOK
XapakTeprucTuka OMOCEHCOPOB U NMEPCIEKTUBHOCTD UX UCIOIb30BAaHUS B LIEAX
JMAarHOCTHKH pa3IMYHbIX 3200JI€BaHUM.

MukpoOunosnornueckuii CHHTE3 0eka U mpooaeMbl OECKIETOUHON OHOTEXHOJIOTHH.
Knerounas uH>xeHepHsl B CO3JaHUU KJIETOK PACTEHUN — HOBBIX IIPOAYLIEHTOB
OMOJIOrMYECKH aKTUBHBIX BELIECTB
Knerounas nnxenepus. KyiabTypa KJI€TOK )KMBOTHBIX.
['eHHO-MH)KEHEpHBIE OIXO0AbI K PEIIEHUI0 TPOOJIEMbl YCBOCHHUS a30Ta.
Kpnocoxpanenue 6nonorndeckoro marepuana. Kpuonporekropsl. [TpuHums:
pa3MopaXMBaHUs KJIETOYHBIX KYIbTYP.
Cozanue TpaHCTEHHBIX )KMBOTHBIX. | 'eHOTEepanus.
[IpumeHneHne KynbTyp KJIETOK MJIEKOIUTAIOIINX B UMMYHOOMOTEXHOJIOTHH.
OCOOEHHOCTH CTBOJIOBBIX KJIETOK U UX IPUMEHEHHE B OTAEIBHBIX 001aCTAX MEAULIUHBI.
Peanu3zanus HaydHOrO mpoekTa «I eHoM YesoBeKay.
[TpuHIUIIBI OMOOTHYECKUX METOJI0B a3pOOHON M aHA’POOHON OUYMCTKH CTOYHBIX BOI.
buoTtexHonorus nony4eHus 3TaHoja Kak TOIJIMBA
buotexHonorus noaydeHus 61orasa u BoJopoJia — TOIIMBa Oy IyIero
buoreorexHonorus U noryyeHue METauIoB.
buomeauuHCKEe HAHOMAaTEpUAIIbI.
AHTHUTENa KaK MOJIEKYJISIPHbIE CEHCOPHI Y3HABAHMS.
I'uGpuanbie rHOpHIOMBI ((hy30MBI) M CO3aHNE UCKYCCTBEHHBIX aHTUTEN, a0M3UMOB.
[lepcrieKTHBBI UX IPUMEHEHHSI B METUIIUHE.
ITpousBoxcTBO mpenaparoB HopModopsl. TpeboBaHus K TaMMaM MUKPOOPTaHU3MOB
CUMOMOHTOB

Hcnonb30BaHue HAHOTEXHOJIOTUI B COBPEMEHHOM MPOMBIIIUIEHHON OMOTEXHOJIOTHH,
METOJIaX JICYCHHUs, JUATHOCTUKE.

Tecmul ona mexkywieni ammecmayuu



1. BuorexHoJsorus — 3710...

a) N3y4eHHe OUOJIOrMUECKON aKTUBHOCTH JIEKaPCTBEHHOI'O PACTUTENIBHOIO ChIPhSI

0) ucHonb30BaHHME KYNbTYp KIETOK, OaKkTepwid, >KMBOTHBIX, PACTEHHWH, OOECTIEUMBAIOLINX CHHTE3
crenn(UIecKuX BEIIECTB

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

2. ITociienoBaTeIbHOCTD CTAAMI OMOTEXHOJIOrHYECKOro nmpouecca:

a) 00paboTKa 1IeIeBOTO MPOAYKTa, 00paboTKa ChIpbs, pepMeHTalHs U OHOTpaHchopMaIHs

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

B) MCXomHas oOpaboTKa CHIPhs, depMeHTarusa, OuoTpaHchopManms, KOHeIHass oOpaboTka IeIeBOTO
NPOIYKTa

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

a) OpraHm3M, Ha KOTOPOM HCITBITHIBAIOT HOBEIE BAB

0) opraHu3Mbl, BEI3BIBAIOIINE MUKPOOHYIO KOHTAMUHALIMIO TEXHOJIOTHIECKOTO 000PYAOBaHHUS

B) OpranusM, npoAyuupytouuii BAB

4. Criocod coxpaHeHHs HY:KHOW OMOTEXHOJIOTY MPOAYKTHBHOCTH KYJIbTYP MHKPOOPTaHU3MOB:
a) B XOJIOTUIHHUKE

0) 1oJ clloeM MUHEPaJIbHOTO Maciia

B) CyOJIIMMaIlMOHHOE BBICYIITMBaHHE+

5. Ilesib ceKBEeHHMPOBAHHMS T€HOMA — YCTAHOBJIEHHE:

a) pa3MepoB reHoMa

0) Tociie10BaTeIbHOCTH HYKJICOTHIOB

B) cootHOmIeHus: A-T/I'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 ydacTKe, 4TO, B KOHEUHOM CUeTe, IPUBOIUT
K U3MEHEHUIO (heHOTHTIa OMOJIOTHIECKOTO 00BEKTA, UCTIONH3yEeMOT0 B OMOTEXHOIOTHYECKUX MPOIEccax
B) METO/] CO3/IaHUs] PEeKOMOMHAHTHBIX WiH THOpuaHbIX JTHK

7. Ilnazmuaa — 3710 ...:

a) OompeesIeHHbIM ITaMM KHIIEYHOH MMaJ04KH, UCIIOIb3YEMbIH ISl OMOTEXHOJIOTHUECKUX Lenei

0) konbiieoOpasnyro monekyny JJHK - BHeXpOMOCOMHBIN 3JIEMEHT TeHETHUECKOUN nHPOpMAITUU

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

8. OT0op TpaHcHOPMHPOBAHHBIX KJIETOK, cofepxkamux pekomMOmHaHTHY0 JHK (rudpuanyio
IIA3MUAY) POBOASAT:

a) TECTUPOBAHHUEM Ha PE3UCTEHTHOCTh K PAa3IMYHON 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, He0GX0AMM B reHETHYECKO#i WHIKEHEPUH:

a) JUIs BKJIIOUEHHUSI BEKTOPA B KJIETKU XO3SIMHA;

0) a7t oTOopa KOJIOHUH, 00pa3yeMbIX KJIETKaMH, B KOTOPbIE IPOHUK BEKTOD;

B) JUTS BKITFOUEHUSI «pabouero relay B BEKTOD;

11. IlonsiTHE «JIHUNKHE KOHUBD> IPUMEHUTEIbHO K TeHeTHYeCKOil HHKeHePUH 0TPasKaeT:

a) KOMIJIEMEHTapHOCTb HYKJICOTUAHBIX MTOCIE0BATENILHOCTEH;

6) B3aHMOJIefICTBPIe HYKJICMHOBBIX KUCJIOT U TUCTOHOB;

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

12. ®epmeHT JIMra3a HCNOJIb3yeTCH B FeHeTUYECKOH MHKEeHEPHH MOCKOJIBKY:

a) CKpeIuIsieT BEKTOP C 000JIOUKOM KIIETKU XO3IUHA;

0) KaTanu3UpyeT BKIOUYEHHE BEKTOPA B XPOMOCOMY KIJIETOK XO35HHA;

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

a) TS TTOBBIMICHUS aKTHBHOCTH PEKOMOMHAHTA,

0) s 00pa3oBaHUsI KOMITETEHTHBIX KIICTOK XO3IHHA;

B) U1 0TOOpa peKOMOMHAHTOB.



14. BekTop Ha oOCHOBe IJIa3MHIbLI NMPeANOYTHUTE/]bLHeH BekTOpa Ha ocHoBe (aropoii JTHK
O0aaromaps:
a) OOJBIIIOMY pa3Mepy;
0) MeHbIIIel TOKCUYHOCTH;
B) OTCYTCTBUS JIN3UCA KIJIETKH XO35HHA.
15. TpedooBanus k BekTopam JIHK:
a) OTCYTCTBHE CaiiTa pECTPHUKIINHU, B KOTOPBI OCYII[ECTBICHA BCTABKa
0) BumOCTICITU(UIHOCTD
B) HQJIWYME CEJEKTHBHBIX TI'€HETHUECKUX MapKEepOB IS HMICHTU(QUKALMHM PELUIUEHTHBIX KIETOK,
Hecymux pekomOnHanTHyto JJHK
16. Crioco0bI BBeleHNs KJIOHUPOBAHHBIX TeHOB B COMAaTH4YeCKHe KIETKH:
a) MUKPOWHBEKITUN
0) c MOMOILBI0 XUMHUECKUX PEarcHTOB, M3MEHSIOINX TPOHUIIAEMOCTh MEMOpaH
B) C IOMOIIIBIO JIMIIOCOM, «TE€HEI» SPUTPOLUTOB
17. KoJIoHOYHBIHI OHOpPEAKTOp I HMMOOMIM3AUMH IEJbIX KJIETOK JO0JKEH OTJINYATHCH OT
peakTopa AJisi MMMOOUIU3allUl (pepMEHTOB:
a) OOJNBIINM AUAMETPOM KOJIOHKH;
0) OTBOJIOM T'a30B;
B) (OpPMOIi YaCTHUI] HEPACTBOPHMOTO HOCHUTEIIS.
18. TexHooru4ecKkuii BO3yX AJ1si OMOTEXHOJIOIHYECKOI0 IPOU3BOACTBA CTEPHIN3YIOT:
a) HarpeBaHueM;
0) bunpTpoBaHHEEM;
B) 00JyYCHHEM.
19. «Cnadbie» 30HBI P CTEPUIM3ANUHN 000PYAOBAHMSA:
a) mapoBble pyOamKu
0) BO3IyIIHBIE PHITETPEI
B) TpyObI OTBOIa OTPaOOTAHHOTO TEXHOJIOTMYECKOTO BO3AyXa
20. ITo xapakTepy KyJ1bTHBMPOBAHHUS MPOAYLEHTa OUOCHHTETHYECKHUI NMpoLecc MOAPa3Ie/sIoT Ha:
a) OTBEMHO-JJOJIMBHOM
0) MOBEPXHOCTHBIN U TTyOMHHBIH
B) TIOJYTIEPUOANYECKUI
21. HenpepsbiBHbBIii npouecc epMeHTALHN:
a) 1O 3aBepUICHWH (EPMEHTALMOHHOIO LMKJIA NPH CIUBE KYJIbTYPIbHOW XKMIKOCTH B ammapare
ocTaBisIIOT ee mpuMepHo Hal(0%, ¢ mocnenyronum BHeceHueM 90% cBexel MUTATEIBHON CPEIbI
0) B mporiecce OMocHHTE3a U3 PepMeHTEpa HEMPEPHIBHO OTOMPAIOT HEOOIBIIINE MOPIUU KYIIbTypaIbHOM
Cpelbl U OTHOBPEMEHHO B HET'O BHOCST TaKOH K€ 0OBEM MUTATEIbHON CPE/Ib
B) B pepMEHTEP OTHOBPEMEHHO 3arpy’KaroT BCe KOMIIOHEHTBI TUTATEIILHOW CPEIBI M TOCEBHOM MaTepHal,
COBepIIaeTCs TONHBIA IUKNT (QEepMEHTAllMd W 10 3aBeplleHHH Mpolecca coOUpaloT BeCh 00BEM
0TpabOTaHHOH KyJIbTYpaJbHOM KUAKOCTH
22. Ha ckopocTh pa3sMHOKeHHsI MUKPOOPTraHU3MOB-01000HE€KTOB B 00JIbIIIelH CTeNeHH BJIUsIET:
a) TeMmeparypa KyJabTypaabHOU Cpepl
0) cTeneHp a’palyy Cpebl
B) KOHLIEHTPALUs TUMHTHUPYIOLIEro cyocTpara
23. BropuuHble MeTa00JIUTHI CHHTE3UPYIOTCHA (B 00/IbIIIEM KOJIHYeCTBe):
a) B ar-gase;
0) B (haze yCKOpPEHHOT0O pOCTa;
B) B CTallMOHAPHOU (a3e;
24, llepuoauyeckoe 100aBJjeHue cydocTPpaTa MPUBOAUT:
a) K yJUIMHEHHIO J1ar-(ha3bl
0) K yamuHeHHto (pa3pl OTMUpPAHUS
B) K YUTMHEHHUIO IKCTIOHEHITHAILHON (ha3bl
25. Ilpu mosy4yeHnu 0eJKOBBIX MPOAYKTOB OMOTEXHOJIOTHYECKHIT MPOLecC HY:KHO OCTAHOBHUTH 10
nepexoja:
a) B OKCIIOHCHIIMAIBHYIO (ha3y
0) dhasy 3amemIeHUS
B) B CTallMOHApHYIO (azy
26. IIpenmymiecTBa HenpepbLIBHOTO Npouecca GepMeHTALUH Nepe] NePUOIUYCCKUM:



a) OTCYTCTBHE HEOOXOIMMOCTH B 000PYAOBAHHH IJIs COOpa KIETOK, HX Pa3pyIIeHUs

0) HECOTJIACOBAaHHOCTh OMOCHHTETHYCCKHUX MTPOIIECCOB

B) MPOJOJDKUTENBHOCTH Mpoliecca 6onee 500 u

27. OcHOBHOIi annmapaTypHbI 3J1eMeHT OMOTeXHOJIOrMYeCKOro mpoiecca:

a) bmopeakTop-hepMeHTED

0) rOJIOBHOM (PUIBTP OYUCTKH TEXHOJIOTHYECKOTO BO3TyXa

B) 6apOoTEpHI

28. Ilpu pa3pymieHuH 6aKTePUATBHBIX KJIETOYHbIX CTEHOK IPUMEHAIOT:

a) JIM30IIM

0) «yTUTOUHBIN (PEepPMEHT

B) NanauH

29. ®u3nyecKue MeTOIbI Je3MHTErpalui KJIETOK:

a) MHOTOKPaTHOE 3aMOPaKHMBaHNUE-OTTaNBaHUE

0) 0O6paboTKa IIEI0YbI0

B) IPUMEHEHHE JTUTUIECKUX (DEPMEHTOB

30. ITonsiTHE «cpena ISl KyJ1bTHBHPOBAHUS» BKJIIOYAET:

a) OTpeCNICHHBIN Ka4YeCTBEHHBIN U KOJTUYECTBECHHBIN COCTaB KOMIIOHEHTOB ITUTATEILHON CPEJIbI

0) hmsuKo-xuMHUYecKue U HU3NOIOTUIECKIE ITOKA3aTeNId TUTATEIHHON CPEeIbl

B) COBOKYIHOCTb IapaMeTPOB, OTPAKAIOIINX KAaUeCTBEHHBIH M KOJMYECTBEHHBIH COCTaB KOMIIOHEHTOB
MUTATENLHON Cpellbl U €€ PU3UKO-XUMHUYECKHE U (PU3HOIOTHUECKUE CBOWCTBA

31. Heanb cTepuwin3aniy MUTATEIbHBIX CPel:

a) paspylieHne OaKTepHUaNbHBIX CTIOP

0) cTaOuau3aIKs KaueCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa

B) obecrieueHHe AbIXaHUsl MEKPOOPTaHU3MOB-O0M000BEKTOB

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

0) 00paboTKa rOpsIYUM MApOM

B) pajManus B MaJIbIX J03aX

33. [IuraTejibHbIE Cpelbl CTEPUIN3YIOT:

a) HaCBIILIEHHBIM TTapOM

0) oOyueHHEM

B) paauanyeil B MajibIX 103axX

34. Ilepuoanyeckuii mpouecc ¢pepMeHTAIINHN:

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

0) B mpoliecce OMocuHTe3a U3 (epMEeHTEpa HEMPEPHIBHO OTOMPAIOT HEOOJIBIIINE MTOPIUU KYJIbTypaIbHON
Cpebl M OJHOBPEMEHHO B HET'O BHOCST TaKOH jk€ 00beM MUTATEIHFHOU CPEIbI

B) B mpolecce OnocuHTe3a u3 hepMeHTepa HENPEPbIBHO OTOUPAIOT KPYIHbIE MOPLHUH KYJIbTYPaIbHOM
Cpebl M OJHOBPEMEHHO B HET'O BHOCST TaKOH k€ 00beM MUTATEIHHON CPEeabl

35. OTbeMHO-10J1MBHOI Mpolecc ¢pepMeHTaAIUHN:

a) 1O 3aBepUICHMH (EPMEHTAIIMOHHOIO LHKJA NPH CIMBE KyJIbTypaJbHOM >KUAKOCTH B ammapare
OCTaBJISIOT ee npuMepHo Ha 10%, ¢ mocnenyroumm BHeceHuEM 90% cBexkelt muTaTeNbHON Cpeibl

0) B mpoliecce OMOCHHTE3a U3 (PepMEHTEpa HEMPEPHIBHO OTOMPAIOT HEOOJIBIIINE MOPLUU KYJIbTypaIbHON
Cpelbl U OTHOBPEMEHHO B HETO BHOCST TaKOH K€ 00BeM MUTATEIILHON CPEIb

B) B mpolecce OMocuHTe3a U3 hepMeHTepa HENPEPbIBHO OTOMPAIOT KPYIHBIE MOPLHUH KYJIbTYPaIbHOM
Cp€abl U OTHOBPEMEHHOB HET'O BHOCAT TaKoM ke 00bEM IMUTATEIHLHON Cpeabl

36. [TocaenoBaTeIbHOCTH OCHOBHBIX (ha3 pocTa MUKPOOPTAHN3MOB:

a) crannoHapHas Qasa, nar-gasa, haza yCKOpeHHs, SKCIIOHEHIMaIbHas (a3a, ¢a3za OTMUPaHUS

0) nar-dasa, craiinonapras (asa, ¢aza yCKOpPEHHUs, IKCIIOHEHI[MabHas (a3a, pa3a oTMUpaHUs

B) nar-¢asa, aza yckopeHwus, IKCIIOHeHIIMabHas (asa, ¢asza 3aMezyieHus, cTanMoHapHas ¢asa, daza
OTMHUPAHUS

37. llepeuuHbIe META00TNUTHI CHHTE3UPYIOTCS (B 00JIbIIEM KOJIMYECTBe):

a) B haze YCKOPEHHOT'O POCTa;

0) B PKCIIOHEHIIHAJIbHOM (haze;

B) B (haze 3aMeIIEHHOTO POCTa;

38. Jl1s BbIAEICHUS KICTOK M3 00JIBIINX 00beMOB KyJIbTYPAJbHOIi cpelbl NPHMEHSIOT:



a) MEMOpaHHYIO (DHITBETPAITHIO
0) HU3KOCKOPOCTHOE LIEHTPU(YTUPOBAHUE
B) MHKYOAIMIO B TEpMOCTaTe
39. buocuHTe3 AHTHOMOTHKOB, HCHOJb3YeMbIX KaK JeKAPCTBEHHbIE BElIECTBAa, YCHJIUBAETCH M
HACTyNaeT paHblile HA cpeAax:
a) 60oraThIX HCTOYHUKAMH a30Ta;
0) 6oraTbIX HICTOUHMKAMHU YTIIEPO/Ia;
B) OCAHBIX MUTATEIHLHBIMH BEIICCTBAMH.
40. KoMIIeKCHBIi KOMIIOHEHT MUTATEJIbHON Cpelbl, pe3K0 MOBLICMBIIMHA MPOU3BOAMTEILHOCTH
(epMenTanMU B cyuae NeHNIUJIMHA:
a) coeBasi MyKa;
0) ropoxoBast MyKa;
B) KYKYpY3HBII SKCTPaKT;
41. TepmuH «MyJabTH(EPMEHTHBIN KOMILIEKC» 03HAYaeT:
a) KOMILIEKC (pepMEHTHBIX O€JIKOB, BBIAEISIEMBIN U3 KIETKH MIyTEM SKCTPAKLUH U OCAKACHUS;
0) KoMIUTIeKC (PEepMEHTOB KIETOYHON MEMOPAHBI;
B) KOMIUIEKC ()epMEHTOB, KaTaJU3UPYIOUINX CUHTE3 IEPBUYHOTO WM BTOPHYHOTO METabOoIuTa,
42. Nn:xkeHepHAast SH3UMOJIOTHSL:
a) METOA, OCHOBAaHHbII Ha BBIACICHUH U KyJIbTHUBUPOBAHUN TKaHEH U KJIETOK BBICIIMX OPraHU3MOB
0) n3meHeHue nepBu4HOM CTpyKTYphl JIHK B KOHKPETHOM €€ yJacTKe, 4TO, B KOHCUHOM CUETE, IPUBOIUT
K U3MEHEHHUI0 (PeHOTUIa OHOJIOTHIECKOTO 00BbEKTa, HCIOIb3YEMOro B OHOTEXHOIOTUYECKUX Tpolieccax
B) OMOTEXHOJOIMYECKHE IIPOLECCHl C HCIIOJIB30BAHUEM KaTaIUTHUYECKOro MACHCTBHA (EPMEHTOB,
BBIACJICHHBIX H3 COCTaBa 6I/IOHOI‘I/I‘-ICCKI/IX CUCTCM WJIM HaXOAAMIUXCA BHYTPU KIICTOK, UCKYCCTBECHHO
JIMIICHHBIX CHOCO6HOCTI/I pacTu.
43. XumMnveckuii MeT01 UMMOOHIU3ANNU (PEPMEHTOB:
a) oOpazoBaHMe KOBAJCHTHBIX CBSI3eH MEXy HOCHTEIEM U (hepPMEHTOM
0) BKJIIOUEHHE (PepPMEHTA B MUKPOKATICYJIBI
B) BKJIIOUCHHE (pepMEHTa B TIOJIMMEPHBIC TEIH
44. UmMoOuIu3anusi HHINBUAYAJIBHBIX (ePMEHTOB OIPAHUYNBACTCH TAKMM 00CTOSITEJIHLCTBOM,
KaK:
a) BBICOKas JJAOMILHOCTh PEPMEHTA;
0) Hanmume y pepmeHTa KOEepMEHTa,
B) Hanmune y hepMeHTa CyObeIuHMIII,
45. UMMo0mIM3anus KJIeToOK NPOIyIeHTOB Lelecoo0pa3Ha B cIyuae, ecjiu 1eJeBoii MPOayKT:
a) pacTBOPHUM B BOJE;
0) HE pacCTBOPHUM B BOJIC;
B) JIOKQIM30BaH BHYTPH KIIETKH;
46.lenssmu umMMoOnan3anuu ¢pepMeHTOB B OMOTEXHOJIOTHYECKOM MPOU3BOJCTBE SIBJSIIOTCS:
a) MOBBIILICHHUE YJEIbHON aKTUBHOCTH;
0) MOBBIIIICHUE CTAOUIIBHOCTH;
B) MHOTOKpaTHOE MCTIOJIb30BaHNE
47. ®duznyeckuii MeTo MMMOOUIN3au epPMEHTOB:
a) C TIOMOIIBIO KOBAJICHTHOTO CBSI3bIBAHUS
0) MeTaIOXENaTHBIN METO]]
B) aaCcOpOLHsI HA HEPACTBOPUMOM HOCHUTEJIE
48. B ocHOBe METANJI0XEJATHOI0 MeTOAA MMMOOMIH3ALNH JICHKUT:
a) 00pa3oBaHHe XUMHYECKON CBSI3M MEXy MOJIEKYJIaMHi (pepMeHTa U HOCHTEIIS
0) meficTBHE DIEKTPOCTATUICCKUX CHII M CHUT TOBEPXHOCTHOTO HATSKEHUS.
B) CBOICTBA MEPEXOJHBIX METAIIIOB 00Pa30BHIBATh KOMILIEKCHI
T) ylepKaHUue pacTBopa, OKpyKaromero pepmMeHT
49. B ocHOBe MeTO0/1a MUKPOKAICYJTUPOBAHUS MMMOOUIN3AINH JI€KUT:
a) 00pa3oBaHHe XUMHYECKON CBSI3M MEXY MOJIEKYJIaMH (pepMeHTa U HOCHTEIIS
0) neficTBHE NEKTPOCTATUIECKUX CHII 1 CHJI IOBEPXHOCTHOTO HATSHKECHUSI.
B) CBOICTBO II€PEXOAHBIX METAJUIOB 00Pa30BbIBATh KOMILIEKCHI
50. MaTepuan a1 *MMOOUIM3alMH (PePMEHTOB MeTAJI0XeIaTHBIM METO/I0M:
a) XJIOPU] I THIPOKCUIBI TUTaHA
0) MoTMaKPHIIAMU]T



B) aJbTUHAT KaJbLUs

T') OBIYHIA CEIBOPOTOYHBIN aTbOYMHUH [T) arap

51. ®epMeHT, IPUMeEHsSIEMBIH A1 MOJTYy4YeHHNsI (PPYKTO3bI U3 IVIIOKO3bI:

a) TIII0KO30M30Mepas3a

0) amuHOAIMIa3a

B) B-rajakro3umgasa

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

a) oOpazoBaHNe XUMHIYECKOHN CBSI3M MEXAY MOJIEKyJIaMu (pepMeHTa U HOCHUTENS

0) melficTBHE 3IEKTPOCTATUIECKUX CHJI 1 CHJI IOBEPXHOCTHOI'O HATSHKEHHUS.

B) CBOICTBA MEPEXOJHBIX METAIIIOB 00Pa30BHIBATh KOMILIEKCHI

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

a) XJIOPUZ WU THAPOKCUIBI TUTAHA

0) moaMaKkpuIaMHL

B) MMPOM3BOIHBIE IIEJUTIONO3bI

54. JxoHOMHMYeCKOe NPeuMYyLIECTBO OMOTEXHOJOTHYEeCKOro IPOM3BOACTBA, OCHOBAHHOIO HAa
HMMOOMJIN30BAHHBIX 0H000bEeKTaX, Nepe] TPAAULNOHHBIM 00yCJI0BJIEHO:

a) MEHBUINMH 3aTpaTaMy TPYya;

0) yCKOpeHHeM MPOU3BOACTBEHHOTO MPOIIecca.

B) MHOTOKPAaTHBIM HCIIOJIb30BaHHUEM OMO00BEKTa;

55. Knerounasi un:keHepusi — 3TO ...:

a) METOA, OCHOBAHHLIN Ha BBIACJICHUHN U KYJIbTUBUPOBAHUU TKaHEH 1 KJIETOK BBICIINX MHOTOKJIETOYHBIX
OpraHu3MOB

0) n3meHeHue nepBu4HOM CTpyKTYphl JIHK B KOHKPETHOM €€ yJacTKe, 4TO, B KOHCUHOM CUETE, IPUBOIUT
K U3MEHEHHUI0 PeHOTUIa OHOIOTHIECKOTO 00BEKTa, UCIOIB3YEMOT0 B OMOTEXHOIOTHIECKUX MpoIleccax
B) METOJ CO3JaHUs PEKOMOMHAHTHBIX Wi THOpuaHbIX JJTHK

56. Crioco0HOCTHI0 IPEBPALIATD CAXAP B 3TAHOJ 00JI1aa10T:

a) Aspergillus oryzae

6) Bacillus subtitilis

B) Saccharomyces cerevisiae

57. AykcMHBI — TEPMHH, IOJ KOTOPBHIM 00beIMHAIOTCS crienu(puyeckne CTAMYJISATOPHI pocTa:

a) pacTUTEIHHBIX TKAHEH;

0) aKTHHOMHIIETOB;

B) JKUBOTHBIX TKaHEH;

58. MoHOK/TOHAJBLHBIE AHTUTEIA MOJTYYal0T B IPOU3BOJCTBE:

a) pu GPaKLIUOHUPOBAHUN AaHTHUTE] OPraHU3MOB;

0) dhbpakuuoHUpoBaHUEM IMM(OIUTOB;

B) C TIOMOIIIBIO THOPUIIOM;

59 AKTHUBHBII W1, MPUMeEHsIEMBbIii IPH 0YUCTKE CTOKOB 0MOTEXHOJIOTHYECKUX MPOU3BOACTB - 3TO:
a) CMEChb MUKPOOPTaHU3MOB, NOJTYYEHHBIX T€HHO-MHXCHEPHBIMH METO/IAMU;

0) cMech COpOEHTOB;

B) IPUPOIHBIN KOMITJIEKC MEKPOOPTaHNU3MOB.

60. ®epMeHT, NPUMeEHsIEMbIH 151 MOJyYeHUsl 0€3JIaKTO3HOI0 MOJIOKA:

a) MIII0KO30M30Mepas3a

0) aMmHOAITMIa3a

B) B-ramakro3ujasa .

11.3. OueHo4HbIe cpeacTBa 11 MPOMEKYTOYHON aTTeCTALIUH
IIpomesicymounas ammecmayusi IpoxXonuT B (opme sk3ameHa (7 cemecTp), K KOTOPOMY

JIOTTYCKAIOTCS CTY/IEHTHI, BHIIIOJHUBIINE B TOJTHOM 00bEME ayAUTOPHYIO HAarpy3Ky, CAMOCTOSITENIbHYIO
paboTy M yCIIEUIHO CJaBIME MPOMEKYTOUHYIO aTTecTainuio. CTyIeHThbl, UMEIOLIHe 3aJ0/KEHHOCTD,
JIOJKHBI BBITIOJTHUTD BCE 00s3aTeNIbHbIE BUJIbI I€ATEIbHOCTH.

Ilpumepnulii cnucok 60npocoe K IK3ameny

1. buorexHoOIOTHS KaK HaydHas JUCHUIIIIMHA, [ICIIN U 3a1a4r 6I/IOTCXHOHOFI/II/I.
2. Tlombop m TpeOoBaHMsi K OOBCKTaM sl OMOTEXHOJOTMYECKMX TIPOLIECCOB. MeEToabl XpaHEHHS
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OMOJIOTUYECKUX OOBEKTOB.

banku Ouonornyeckux o0pa3loOB M I'€HETHUYECKOro Marepuana. KpuokoHcepBalus KJIETOK
pacTeHuil 1 ’KUBOTHBIX KaK METOJ COXpaHEeHUs reHo(oH1a

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

Hcnonb30BaHre reHHOM MHXKEHEPHUH VIS MOJyYeHHUs HOBBIX BEHIECTB. | €HHO- MH)KEHEpHbIE
BaKILIMHBbI.

Coznanue TpaHCTEHHBIX )KUBOTHBIX.

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

MeTo/ bl TEeHETUYECKOTO KOHCTPYUPOBAHUSI MUKPOOPTaHU3MOB iN VIVO.

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

[TpyHIMIBI JEHCTBUSA U KOHCTPYKLIMHM OMOPEaKTOPOB.

CucreMpl NOATOTOBKM M OUYMCTKM BO3/yXa, TEIUIOOOMEHa, IEepeMEIIMBaHUS U a’paluu,
IIEHOTAlICHUs], CTEPUIIN3ALUHU, KOHTPOJIS U YIIPABJICHUS

OcHOBHBIE TapaMeTPhI IITYOMHHOW NMEPUOINIECKOi (pepMeHTaIH

buorexHomornyeckue MpoLecchl 1 annaparsl HEPEPHIBHOIO IEUCTBUSA

CpaBHHTENbHAS XapaKTEPUCTUKA POCTa MUKPOOHBIX KYJIBTYp B YCIOBHSIX MEPHOIMUECKOTO U
HENPEPBIBHOIO KYJIbTUBUPOBAHUS

Oco0eHHOCTH KYJIbTHBHPOBAHUS KJIETOK )KUBOTHBIX M PACTEHUI

[losrydeHne KOHEYHOTO POAYKTa. MeTOAbI BBIIEIECHHSI U OUUCTKH LIEIEBOI0 IIPOAYKTA
Mukpobuoiornieckrue Mpou3BOCTBA, OCHOBAHHBIC HA MOTyYeHHH MUKPOOHOH OMOMAcCCHI.
IIpou3sBoscTBa, OCHOBAaHHBIE HAa MOJYYEHHH MUKPOOHBIX MeTa0oMMTOB. [IoHATHE O MEPBUUYHBIX U
BTOPUYHBIX MeTabonuTax. [[pHHIMIIBI MOTYy4YeHHsI TEPBUYHBIX U BTOPUYHBIX META0OJIUTOB.
buorexHonornueckoe Npon3BoACTBO aMUHOKHCIIOT.

Knaccupukanys  aHTHOMOTHMYECKMX  BEIIECTB, MNPOAYLUUPYEMBIX MHUKPOOPraHU3MaMHU.
buotexHonornyeckre cxeMbl NOIy4eHUss aHTUOMOTHUKOB.

[TonydyeHne 3HTOMONATOT€HHBIX MTPENapaToB, 0COOEHHOCTH OPTaHU3alMK TPOU3BOJICTBA.
buotexHonoruu, npuMeHsemMsble 17151 000TallleHNs] TOPHBIX MOPOJ B METAJUTYPIUH.

[Tonyyenune 3KOTOTHYECKN YUCTHIX OMOIIJIACTUKOB

[TonmyyeHne MUKpOOHBIX IpenapaToB — yA0OpEHHil 0YB, CTUMYJISTOPOB U PETYISATOPOB pOCTa
pacTeHui

[Tonmyyenue npoaykToB OposkeHusl. THTEeHCHBHBIE TEXHOJIOIUH TOJTY4YEHHUS 3TaHOJIA.
[Tonydenune 6akTepranbHBIX MPENapaToB, HOPMATUIYIOIINX MUKPO(IIOPY KUIIEYHUKA
buotpancdopmarus pacTUTENbHBIX CyOCTPATOB € IENBIO MOIY4YeHUs! ONOTOIINBA
depMeHTaTUBHOE MTPEBpPALEHHUE 1IEJUTIONIO3b] B caxapa

[TpumeHeHne OMOTEXHOIOIMYECKMX METOAOB JJISl OYUCTKU CTOUHBIX BOJ

[TosryueHnue Bo10poa, NEPCIEKTUBBI U TPOOIIEMBI.

buotexHonornyeckoe Npou3BoACTBO (GEPMEHTOB MUKPOOPTaHU3MOB

NmmoOunu3oBanHbele  ¢depMmeHThl. Metoasl ummoOmnmn3anuu. OO6acTé  NpUMEHEHUs
MMMOOHIIN30BaHHbIX (PEPMEHTOB.

Kynbrypa knerok Beicmmx pacteHuil. KammycoreHes kak OCHOBa CO3JaHHSl KJIETOYHBIX
KYJIbTYD.

CrocoObpl TONTy4yeHUS M CIMUSHUS DPACTUTENBHBIX MPOTOIJIACTOB. PereHepanus KIETOK,
KJIETOYHBIX KYJBTYp ¥ PaCTEHHI U3 MPOTOILIACTOB

[TpuHIMIIBI CO3/TaHKs ACCOIMAIIMI KIIETOK BBICIIUX PACTEHUN C MUKPOOPTaHU3MaMu
MUKpOKIOHAIBHOE  pa3MHOXKEHHME, €ro  JIOCTOMHCTBA M HEJOCTaTKH,  METOAbI
MHUKPOKJIOHATBLHOTO pa3MHOKEeHHS pacTeHuil. [lomyuenne 6€3BUPYCHBIX paCTECHUH.
I'u6punomel. 3HaueHHe THUOPUAOM [UIS TPOU3BOJACTBA COBPEMEHHBIX JAMArHOCTHYECKUX
IIPENapaToB

[TosnydyeHne u NpUMEHEHNE MOHOKJIOHAIbHBIX aHTUTEIL.



39. Vcnonp3oBaHne MeTOAa KYIbTYp TKAHEW I TONYYCHHUS psiia UMMYHOPETYIHPYIOIINX
BemecTB. [Ipon3BoacTBO MHTEPQEPOHA.

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

41. TexHoNOTHUS TPAHCIIAHTAI[UH SMOPHOHOB.

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

43. OcOOEHHOCTH CTBOJIOBBIX KIJIETOK M TPUMEHEHHUE CTBOJIOBBIX KJIETOK B OTJEIBHBIX O0JIACTSIX
MEIULIMHBI

44. BruoceHcopsl 1 OMOYHIIBI

45. Ucnionp30BaHKe HAHOTEXHOJIOTHI B COBPEMEHHOMN MPOMBIIIICHHONH OMOTEXHOJIOTHUH, METOIaX
JICUCHHUSI, THATHOCTHKE

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

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

[Tporpamma paccmoTpeHa Ha 3aceJaHuu Kadeapbl PU3NKO-XUMHUUECKON OHOI0THH, OMOMHKEHEPUT
u ononHpopmaruku 17.04.2024 r. mporokoi Ne 15.

w X S /
3aB. kadenpoi, 1.6.H., mpodeccop B.I1. Canosaposa @o_a{r.ﬂ_
Hacmosawas npoepamma, me modxcem Ovbimb 60cnpouzgedeHa HU 6 Kaxou ¢opme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenss Kagheopvl-paspabomuuxa npocpammol



